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THE  IDEA  OF  HOLDING  AN  INDIAN  MEDICAL  CONGRESS  was  first  mooted  by 
the  Editor  of  the  Indian  Medical  Gazetit,  Dr.  W.  J.  Simpson,  in  the  October  issue  for 
1893,  and  was  cordially  taken  up  by  Surgeon-Colonel  R.  Harvey  and  some  of  the 
leading  members  of  the  medical  profession.  A  further  impetus  was  given  to  the  under- 
taking at  a  general  meeting  of  the  Calcutta  Medical  Society  held  in  January  1894.  The 
preliminary  arrangements  were  discussed  and  a  general  plan  sketched  out  at  this  meeting. 
The  project  assumed  its  final  shape  at  a  general  meeting  of  the  profession  in  Calcutta  held  early 
in  May  ;  after  which  time  the  various  Committees  set  to  work  to  carry  out  the  resolutions 
formulated  at  the  general  meeting.  Notwithstanding  the  difficulties  which  had  to  be  encountered 
in  a  first  attempt  of  this  kind  in  India,  the  Congress  proved  successful,  beyond  the  expectations 
of  all  concerned.  The  number  of  members  was  700,  and  over  200  papers  were  contributed, 
the  most  important  of  which  are  published  in  this  Volume  of  Transactions. 

The  Reverend  Fathers  of  the  St.  Xavier's  College  generously  placed  their  magnificent  build- 
ings at  the  disposal  of  the  Executive  Committee.  This  removed  one  of  the  main  difficulties,  viz., 
that  of  obtaining  a  suitable  building,  which,  wdiile  possessing  a  large  hall  for  general  meeting?, 
could  also  accommodate  all  the  sections,  as  well  as  provide  space  for  the  exhibition  of  drugs, 
surgical  and  sanitary  appliances. 

The  success  of  the  Congress  was  materially  contributed  to  by  the  official  patronage  of 
H.  E.  the  Viceroy  and  H.  H.  the  Lieutenant-Governor  of  Bengal,  and  by  the  action  of  the 
Government  of  India  in  granting  special  leave  to  medical  officers  in  Civil  and  Military  employ- 
ment, and  special  travelling  concessions  on  the  State  Railways,    Similar  facilities  were  also  afford- 
ed by  most  of  the  railways  and  some  of  the  steamer  companies  in  India. 
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OPENING  CEREMONY. 


THE  FIEST  MEDICAL  CONGRESS  held  in 
India  was  opened  by  His  Excellency  the  Viceroy 
in  the  splendid  haU  of  St.  Xavier's  College,  kindly  lent 
for  the  occasion  by  the  Fathers  of  the  Society  of 
Jesus.  The  immense  hall,  which  has  a  seating  capacity 
of  seven  hundred,  was  filled  to  overflowing,  principally 
with  medical  men.  The  building  was  gaily  decorated 
for  the  occasion,  and  a  strip  of  red  broadcloth,  with 
choice  crotons,  ferns  and  ornamental  plants  on  either 
side  led  up  the  grand  staircase  to  the  stage  at  the 
southern  end  of  the  hall  on  which  seats  had  been 
placed  for  His  Excellency,  the  Lieutenant- Go vernor 
and  other  distinguished  guests.  Long  before  the 
appointed  hour  a  very  large  number  of  European  and 
Native  medical  gentlemen  arrived,  and  those  who  did 
not  prefer  to  take  up  advantageous  positions  on  the 
grand  staircase  and  witness  the  reception  of  His 
Excellency  were  shown  to  their  places  by  the  Master 
of  Ceremonies  and  members  of  the  Eeception  Com- 
mittee, who  wore  red  or  blue  rosettes.-  The  excellent 
acoustic  properties  of  the  hall  made  it  almost  a  matter 
of  indifference  where  one  sat,  every  word  of  the  several 
speeches  made  being  heard  distinctly  in  all  parts  of 
the  house.  His  Honor  the  Lieutenant-Governor,  who 
was  accompanied  by  Captain  Gaussen,  A.-D.-C,  arrived 
about  a  quarter  of  an  hour  before  the  appointed  time 
and  was  received  by  the  members  of  the  Eeception 
Committee  with  Dr.  Harvey  at  their  head. 

His  Honor  was  conducted  to  his  seat  on  the  stage 
where  there  were  already  seated  the  Lord  Bishop  of 
Calcutta,  His  Grace  Archbishop  Goethals,  the  Hon. 


Sir  Alexander  Miller,  the  Hon.  Lieutenant- General 
Brackenbury,  Mr.  Ernest  Hart,  Surgeons-  Major-General 
Eice  and  Bradshaw  and  the  several  presidents  of 
sections,  Drs.  Crombie,  Lawrie,  Martin,  Dimmook, 
King,  Watt,  Kanye  Lall  Dey,  McConnell  and  others. 
Among  those  present  were  Lord  Onslow  and  Lord 
Elphinstone,  H.  H.  the  Maharajah  of  Durbhanga,  H.  H. 
the  Maharajah  of  Mysore,  Sir  Bhagwant  Singhi, 
Thakur  of  Gondal  (near  Kathiawar)  who  is  an  honorary 
M.  D.  ;  the  very  Eev.  Fathers  Lafont  and  Naish,  the 
Hon.  Dr.  Lethbridge,  the  Hon.  Mr.  Buckland,  the  Hon. 
Mr.  Bourdillon,  Mr.  J.  C.  Macgregor,  Mr.  J.  G.  Eitchie, 
Mr.  S.  E.  J.  Clarke,  Mr.  H.  Eustomji,  Babu  Juggernath 
Khunnah  and  the  chaplain  to  the  Lord  Bishop. 

His  Excellency  arrived  punctually  at  11  o'clock,  and 
was  received  by  the  members  of  the  Eeception  Committee, 
who  then  formed  a  procession  and  marched  into  the  hall 
two  by  two,  the  Viceregal  party  being  conducted  to  their 
seats  on  the  dais  by  Dr.  Harvey,  the  President  and  the 
Vice-Presidents  taking  theii'  seats  behind  the  sofas. 

His  Excellency,  who  on  rising  was  very  warmly 
received,  then  addressed  the  assembly  as  follows : — 

Mr.  President,  your  Honor,  Ladies  and  Gentlemen, 
— I  have  to  express  my  acknowledgments  to  the  Com- 
mittee for  the  invitation  they  have  given  me  to  be  pre- 
sent on  this  occasion.  I  esteem  it  a  privilege  that  it 
has  fallen  to  my  lot  to  take  part  in  the  opening 
ceremony  of  the  first  Medical  Congress  in  this  city,  and 
to  extend,  as  I  think  I  am  entitled  to  do,  on  behalf  of 
the  Government  of  India,  a  welcoine  to  the  gentlemen 
who  have  journeyed,  some  of  them  great  distances,  to 
attend  it.  ][  do  not  know  how  it  happens  that  this  is 
the  first  Indian  Medical  Conference ;  but  I  am  sure 
that  I  am  only  speaking  the  sentiments  of  all  present. 
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when  I  express  the  hope  that  it  will  have  a  most 
successful  session.    (Cheers.)    The  claims  of  the  me- 
dical profession  on  our  regard  call  for  no  exposition. 
They  have  been  recognised  in  every  country  and  in 
every  language.    No  efforts  of  oratory  is  requisite  to 
describe  the  noble  profession,  whose  chief  aim  is  the 
relief  of  human  suffering,  and  which  offers  opportuni- 
ties to  those  who  follow  it  for  the  exercise  of  some  of 
the  highest  qualities  of  which  our  nature  is  capable — 
the  prompt  decision,  the  steadiness  of  purpose,  the 
courageous,  or,  if  need  be,  the  heroic  devotion  to  duty 
which  we  sometimes  specially    claim  for  man,  the 
intuitive  instinct ;  the  quick  and  ready  sympathy,  the 
tender  care  which,  we  gladly  confess  finds  its  highest 
examples  in  woman.    (Cheers.)    And,  Mr.  President, 
ii  I  need  not  dilate  on  the  reasons  for  the  welcome 
which  I  offer  you,  still  less  is  it  my  duty  to  describe 
the  purpose  for  which  you  have  convened  this  meeting. 
We  shall  hear  from  you.  Sir,  the  necessary  explana- 
tions of  the  progi-amme  which  lies  before  the  Congress. 
But  I  should  like  to  be  allowed  to  say  why  I  think 
the  Government  cannot  be  indifferent  to  your  proceed- 
ings.   I  imagine  that  no  one  will  deny  that  one  of 
the  first  duties  of  any  organised  Government  is  to  con- 
sider how  the  health  of  those  living  within  its  juris- 
diction can  be  improved,   or  maintained.  (Cheers). 
As  it  appears  to  me,  there  are  two  distinct  lines  on 
which  to  approach  this  question — we  may  either  pur- 
sue an  enquiry  into  the  nature  of  the  diseases  which 
specially  affect  the   country,   or  we  may  turn  our 
attention  rather  to  the  habits  and  mode  of  life  of  the 
people  in  relation  to  the  prevalence  of  disease.  It  is 
obvious  that  on  both  sides  great  differences  will  arise 
according  to  varying  circumstances  of  time  and  place. 
The  diseases  of  the  tropics,  or,  at  any  rate,  the  condi- 
tions under  which  we  are  attacked  by  them,  are  not  the 
same  as  those  of  the  temperate  zone.    The  customs 
of  the  East  are  not  those  of  Europe,  and  it  cannot,  I 
think,  but  be  advantageous  that  the  circumstances 
which  affect  us  in  India  should  be  considered  here  in 
India.    I  do  not  mean,  of   course,  that  no  general 
consideration  is  now  given  to  these  questions.  The 
Government  of  India  and  the  local  Governments  have 
each  their  officers  who  are  charged  with  this  duty.  I 
have  just  had  placed  in  my  hands  the  Report  for  1893 
of  the  Sanitary  Commissioner  with  the  Government  of 
India.    It  extends,  with  its  appendices,  to  over  400 
folio  pages,  and  contains  ample  evidence  that  the 


subject  of  Public  Health  is  regarded  by  the  Govern- 
ment as  of  the  first  importance.  (Cheers.)  There  are 
different  spheres  of  action.  The  Government  of  India 
must  deal  chiefly  with  general  principles ;  the  local 
Governments  and  Departments  with  the  manner  of  the 
application  of  these  principles  in  the  several  localities. 
But  I  think  it  would  not  be  difficult  to  show  that  the 
British  Government  in  India  has  recognised  its  respon- 
sibilities, and  has  done  what  circumstances  permitted 
in  this  matter.  (Cheers.) 

I  venture  to  hope  that  we  may,  all  of  us,  deriv-e 
advantage  from  the  proceedings  of  this  Congress.  If 
I  understand  your  object  aright,  you  will  have  assem- 
bled here  men  who  have  had  the  opportunity  of  study- 
ing on  the  spot  the  diseases  of  the  people  of  India,  and 
men  who  have  studied  the  nature  of  specific  diseases 
in  a  manner  not  compatible  with  the  prosecution 
of  an  ordinary  practice.  Scientific  discoveries,  like 
many  other  discoveries,  sometimes  come  upon  us  like 
a  thief  in  the  night,  suddenly  and  unexpectedly,  but 
they  are  more  often  the  outcome  of  long  and  patient 
investigation  and  the  impartial  consideration  of  every 
point ;  and  we  are  justified  in  anticipating  advantage 
to  the  cause  of  the  scientific  investigation  of  disease 
from  the  free  interchange  of  opinion.  And  if  this  is 
true  of  enquiries  into  the  nature  of  diseases,  it  is  even 
more  so  of  the  other  branch  of  the  subject  to  which 
I  have  referred,  that  is,  the  connection  of  the  habits 
and  customs  of  the  people  with  the  subject  of  Public 
Health.  It  is  here  that  the  non-professional  student 
of  the  subject  feels  more  at  liberty  to  intrude,  and 
indeed  I  cannot  deny  that  occasionally  a  certain 
amount  of  jealousy  of  scientific  sanitation  is  found 
amongst  those  who  have  to  deal  practically  with 
the  questions  which  arise.  I  need  not  say  that 
I  have  no  sympathy  myself  with  the  jealousy  (cheers) ; 
but  I  must  honestly  add  that  I  think  it  sometimes 
finds  an  excuse — I  will  not  say  a  justification — when 
theories  are  ridden  too  hard.  I  hold  very  strongly 
that  in  sanitary  matters,  as  in  many  others,  the  best 
way  to  secure  real  progress  is  to  begin  by  forming  a 
public  opinion  in  its  favour,  and  that  action  in  advance 
of,  or  in  opposition  to,  public  opinion  is  often  apt  to 
retard,  rather  than  promote,  the  cause  we  have  at  heart. 
(Cheers.) 

I  am  glad  to  think  that  there  are  some  signs  of  the 
growth  of  Public  Opinion  in  India  on  sanitary  ques- 
tions. I  have,  during  the  last  two  months,  met  a 'large 
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number  of  representatives  of  Municipal  Committees 
and  other  local  bodies,  and  I  find  stress  is  always  laid 
on  what  they  have  done,  or  propose  to  do,  in  the  matter 
of  water-supply  and  the  like.  You  may  say  they  re- 
present only  the  larger  places,  but  are  you  quite  sure 
that  your  Public  Opinion  at  home  has  gone  much 
further  ?  If  I  do  not  trespass  too  long  on  your  time,  I 
am  inclined  to  think  that  I  could  give  some  direct  evi- 
dence from  my  own  experience  bearing  on  that  point ; 
and  there  is  one  other  incident  of  my  travels  that  bears 
on  this  object  which  I  should  like  to  mention.  I  was 
walking  one  day  thi-ough  a  village  in  a  remote  district. 
The  ruins  that  lay  about  it  bore  testimony  to  greater 
importance  in  days  gone  by.  There  was,  I  was  in- 
formed, no  pretence  of  any  sanitary  an-angement  or 
water-supply,  and  the  people,  not  unnaturally,  suifered 
severely  at  certain  seasons  from  fever.  But  I  was  struck 
forcibly  by  the  fact  that,  in  house  after  house  which 
I  passed,  the  doorway  and  its  surroundings  were  scru- 
pulously clean.  My  mind  reverted  to  many  an  instance 
where  the  contrast  was  not  favourable  to  Western 
civilisation.  (Cheers.) 

I  know  the  danger  of  arguing  from  a  singular  in- 
stance ;  but  I  can  only  use  the  opportunities  I  possess, 
and  all  I  wish  to  argue  from  this  little  experience  of  mine 
is  the  necessity  of  tolerance.  We  hear  a  good  deal 
of  the  opposition  to,  and  prejudice  against,  reform 
arising  from  custom.  I  should  like  to  seek  for,  and 
gladly  acknowledge,  the  encouragement  which,  if  my 
example  is  worth  anything,  I  believe,  can  also  be 
found  therein.  (Cheers.)  Some  things,  of  course,  we 
must  insist  upon,  but  where  there  is  a  fair  question  of 
expediency — where  the  difficulty  comes  from  religious 
feeling,  local  customs,  financial  pressure,  or  even  per- 
sonal prejudice — I  believe  there  is  only  one  safe  rule 
which  I  ventured  to  define  to  a  friend  who  once  asked 
my  advice  in  a  case  of  the  kind  as  "  unlimited 
patience."  (Cheers.)  There  can  be  no  surer  test  of  the 
sincerity  of  a  man's  belief  in  his  cause  than  the  good- 
humoured  acceptance  of  any  reverse  in  the  struggle  on 
the  ground  that  it  can  only  be  temporary. 

Mr.  President,  I  think  I  have  said  enough  to  testify 
not  only  an  official  but  a  personal  interest  in  the  work 
that  is  before  you.  (Cheers.)  It  is  an  interest  which 
I  should  feel  under  any  circumstances,  but  which  here, 
in  India,  has  the  additional  attraction  that  it  appeals 
to  one  apart  from  all  differences  of  class,  or  creed,  or 
nationality.   (Cheers.)    That  is  the  spirit  in  which  the 


great  work  identified  with  the  name  of  Lady  Dufferiu 
was  undertaken — the  task  of  conveying  medical  aid  to 
the  women  of  India  (cheers) ;  and  I  am  requested  by 
the  Lady  President  of  the  Fund  to  take  this  opportu- 
nity of  conveying  her  thanks  to  the  numerous 
members  of  the  medical  profession  who  have  given  so 
much  assistance  to  the  various  Committees.  (Cheers.) 

Mr.  President,  that  is  the  spirit  in  which  I  trust 
sanitary  reforms  will  be  presented  in  India,  and  in 
which  this  Congress  wiU  show  its  readiness  to  support 
the  efforts  of  the  Government  of  India.  (Loud  and 
continued  cheers.) 

Surgeon-Colonel  R.  Harvey  then  delivered  his 
Presidential  address : — 

Your  Excellency,  your  Honour,  my  Lords,  Ladies 
and  Gentlemen, — The  first  duty  which  devolves  upon 
me  is  the  pleasing  one  of  conveying  to  your  Excellency, 
on  behalf  of  the  Central  Committee,  and  I  may  say  of 
every  member  of  this  Congress,  our  hearty  thanks  to 
your  Excellency  for  the  honour  you  have  done  us 
in  presiding  on  this  occasion.    We  take  it,  and  the 
world  wUl  take  it,  as  a  proof  that  the  Government  of 
India  is  anxious  and  willing  to  do  what  in  it  lies  to 
favour  the  objects  which  this  Congress  has  at  heart — - 
objects  which  have  no  political  significance,  but  which 
are  of  consummate  interest  to  the  well-being  and  pros- 
perity of  India.    The  medical  profession  as  such  is  of 
no  politics,  its  objects  are  to  battle  with  disease,  to  relieve 
sxrffering,  save  life,  and  promote  the  health  and  welfare 
of  the  people — ends  with  which  all  should  sympathize, 
and  towards  which  all  can  help.    The  Congiess,  by 
bringing  together  from  all  parts  of  the  country  all  sorts 
and  conditions  of  medical  men,  European  and  Inaian, 
official  and  non-official,  civil  and    military,  private 
practitioners,  medical  missionaries,  and  others,  tends  to 
establish  a  solidarity  of  interests  and  aims  which  is  de- 
voutly to  be  wished  for,  and  to  strengthen  the  influence 
of  the  profession  by  concentrating  it  in  one  broad 
current.    It  brings  men  into  close  and  kindly  personal 
relations,  cements    old,  and  lays  the  foundations  of 
new  friendships,  enables  us  to  compare  experiences,  and 
puts  on    permanent    record  much  valuable  material 
which  is  now  lost  for  want  of  a  chronicler.    When  the 
idea  of  a  Congress  was  first  startei,  there  was  consider- 
able doubt  as  to  whether  India  was  sufficiently  advanced 
to  be  able  to  make  it  a  success,    and  many  difficulties 
were  pointed  to  by  cautious  men.    The  Committee  and 
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the  Secretaries,  however,  accepting  the  Napoleonic 
definition  of  a  difficulty  as  something  to  be  overcome, 
and  feeling  sure  that  success  was  attainable,  proceeded 
to  attain  it.  Si  monumentum  rcquiris,  circunispice.  You 
have  but  to  look  at  this  meeting  to  see  the  monument  of 
their  success,  and  the  programme  of  work  to  be  got 
through  is  such  that  I  greatly  fear  many  papers  wUl 
have  to  be  taken  as  read.  Our  total  membership  is  780  ; 
a  very  large  number  of  papers  have  been  sent  in,  many 
of  them  of  the  very  highest  professional  and  public 
interest,  involving  discussions  of  supreme  importance 
both  to  the  public  health  and  to  the  public  pocket. 
The  success,  of  which  we  are  now  assured,  is  due  in  part 
to  the  exertions  of  the  Central  and  Executive  Com- 
mittees, in  part  to  the  unwearied  exertions  of  the 
Greneral  Secretaries,  in  part  to  the  kindness  and  good- 
will of  the  Grovernment  in  granting  facilities  for  atten- 
dance, and  to  the  splendid  hospitality  of  the  Eeverend 
Fathers  who  have  placed  this  great  College  at  our  dis- 
posal. It  is,  however,  mainly  and  above  all  due  to  the 
fact  that  the  profession  has  been  true  to  itself  and  to  its 
own  best  traditions.  Nothing  but  good  can  come  from 
such  a  meeting,  and  I  trust  that  this  the  first  Indian 
Medical  Congress  may  be  followed  every  three  or  four 
years  by  many  others  to  the  advantage  of  the  pro- 
fession and  of  the  country.  I  have,  on  the  part  of  the 
Central  Committee,  to  extend  a  warm  welcome  to  the 
delegates  who  have  come  to  us  from  other  countries. 
They  are  all  too  few,  but  the  exigencies  of  medical  work 
in  the  busy  season  at  home  has  kept  many  away,  and 
the  length  and  supposed  difficulties  of  the  voyage  have 
detained  others. 

I  will  now  try  to  indicate  in  the  briefest  way  what 
modem  medicine  has  done,  is  doing,  and  may  hope  in 
the  future  to  do  for  India.  The  subject  is  so  vast  that 
it  can  be  given  in  outline  and  no  more,  a  mere  scene- 
painter's  sketch,  not  a  finished  picture.  By  modern 
medicine  I,  of  course,  mean  the  science  introduced  from 
Europe  by  the  earliest  medical  officers  of  the  H.  E.  I.  0. 
From  the  small  beginnings  made  by  them  as  developed 
by  natural  evolution,  our  system  of  hospitals  and  dis- 
pensaries, sanitation,  vaccination,  medical  education  as 
they  exist  to-day,  and  from  which  we  hope  that  a  further 
development  may  take  us  in  time  to  things  unattempted 

yet. 

It  is  a  curious  fact  that  it  was  in  gratitude  to  a 
doctor  envoy  for  professional  services  that  the  first 
firman  was  granted  to  the  Company  by  the  Emperor 


J ehangir.  In  the  earlier  days  of  the  Company,  and,  in 
fact,  up  to  the  evil  times  of  1857,  and  to  some  extent 
even  yet,  we  find  medical  officers  in  the  most  incongru- 
ous and  unexpected  positions  and  places — Eesidents 
and  Envoys  at  foreign  Courts,  Commissioners  and 
Deputy  Commissioners,  Superintendents  of  Gunpowder 
Factories,  Postmasters-G-eneral,  heads  of  such  depart- 
ments as  the  Telegraph,  Masters  of  Mints,  and  so  on. 
This,  I  take,  was  due  in  great  measure  to  the  fact  that 
in  the  earlier  days  both  civilians  and  military  officers 
came  out  so  young  that  they  were  beaten  in  the  advan- 
tages education  gives  by  the  older  and  more  scientifically 
trained  medical  officers.  The  medical  science  of  the 
day  we  should  now  look  upon  as  very  primitive,  but  it 
was  the  best  that  was  to  be  had,  and  did  yeoman's 
service  to  the  Company  and  the  people.  As  the  red 
boundary  line  of  England's  influence  extended,  dispen- 
saries and  hospitals  sprang  up  in  all  the  large  cities,  and 
brought  relief  to  many,  specially  surgical  relief.  The 
idea  of  preventive  medicine  had  not  yet  been  born,  even 
in  England,  so  that  no  sanitary  service  was  attempted. 
Vaccination  was,  however,  started  within  two  years  of 
its  discovery  by  Jenner,  and  a  beginning  was  made  with 
medical  education.  From  a  very  early  time.  Native 
Doctors,  as  they  were  then  called,  were  trained  at  the 
local  dispensaries,  beginning  as  apprentices,  or  even  as 
hospital  coolies,  picking  up  what  they  could  at  the  bed- 
side, aided  by  informal  teaching  from  the  Civil  Surgeon. 
The  results,  strange  as  it  may  seem,  were  sometimes 
surprisingly  good.  I  have  seen  Hthotomy  and  cataract 
operations  ideally  perfect  in  ^fc/im^2«e,  finish  and  result 
performed  by  a  man  who  had  never  attended  a  medical 
school  and  knew  next  to  nothing  of  anatomy.  As  a 
rule,  however,  the  results  were  not  satisfactory,  and  an 
enormous  advance  was  made  when,  in  1822,  a  verna- 
cular medical  school  was  started  in  Calcutta.  System- 
atic medical  education  really  began,  however,  vnth. 
the  opening  of  the  Medical  College  of  Bengal  in  1834, 
followed  by  that  at  Madras  in  1835,  and  at  Bombay  in 
1845.  In  all  those  the  instruction  was  in  English, 
The  Vernacular  Medical  School  in  Calcutta  was  followed 
by  one  at  Haiderabad  foimdedin  1846,  another  at  Agra 
in  1855,  and  one  at  Lahore  in  1860.  When  I  came  to 
India  in  1865  these  were  the  only  schools. 

I  tried  to  get  for  this  address  a  statistical  statement 
shewing  the  chief  medical  and  surgical  results  obtained 
throughout  India  in  1865.  The  first  year  for  which 
complete  statistics  are  available  is,  however,  1877.  If 
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the  progress  between  1865  and  1877  was  at  the  same 
ratio  as  between  1877  and  1893,  we  should  have  to 
halve  the  figures  of  1877  to  arrive  at  those  of  1865. 
In  1877,  then,  6,142,070  patients  were  treated  in  1,147 
hospitals  and  dispensaries;  4,633,105  vaccinations  were 
performed  ;  2,682  operations  for  stone  and  2,372  for 
cataract.  These  were  great  results  and  reflect  the  ut- 
most credit  on  the  officers  who  attained  them ;  but  they 
were  nothing  in  relation  to  the  population  and  true 
needs  of  the  country.  Small  tentative  efforts  had  been 
made  to  introduce  sanitary  improvement — I  am  now 
speaking  of  1865 — but  systematic  sanitation,  as  we 
know  it,  had  not  begun.  The  Sanitary  Department, 
though  its  formation  was  under  consideration,  had  not 
been  constituted,  and  the  deathrate  of  the  European 
troops  had,  from  the  beginning  of  the  century,  reached 
the  appalling  annual  average  of  69  per  mille.  A  Royal 
Commission  sitting  in  1864  ventured  to  express  a  hope 
that  the  introduction  of  scientific  sanitation  might 
reduce  this  to  20  per  mille,  and  the  creation  of  the 
Sanitary  Department  as  a  result  of  their  recommenda- 
tions may  be  taken  as  a  boundary  line  dividing  the 
past  from  the  present  of  medical  work  in  India. 

My  period  of  service,  now  close  on  30  years,  coincides 
with  this.  It  has  been  marked  by  enormous  progress 
in  aU  directions.  Medical  Colleges,  in  which  a  com- 
plete education  is  given  in  English,  have  been  opened 
at  Lahore,  Allahabad,  Tan j  ore,  and  Nellore,  and 
affiliated  to  the  Universities.  At  Haiderabad  the  classes 
have  been  taught  in  English  since  1882.  Additional 
Vernacular  Medical  Schools  for  the  education  of  CivU 
Hospital  Assistants  and  Civil  Medical  Practitioners  are 
now  working  at  Sealdah,  Patna,  Dacca,  Katak,  Poona 
and  Ahmedabad. 

The  medical  education  of  women  has  also  been  re- 
cently introduced,  and  girls  are  now  trained  for  the 
purposes  of  the  Dufferin  Fund  at  most  of  the  medical 
schools.  The  number  of  hospitals  and  dispensaries  open 
last  year  was  2,025,  in  which  were  treated  16,973,468 
patients,  increases  of  76  and  176  per  cent,  over  1877. 
There  were  4,476  operations  for  stone,  20,279  for  ca- 
taract. Vaccination  has  been  enormously  extended  and 
put  on  a  much  more  systematic  footing  ;  7,502,024 
operations  were  done — an  increase  of  62  per  cent.  These 
figures  indicate  great  activity  and  afford  ground  for 
congratulation,  yet,  compared  with  the  wants  of  the 
country,  indicate  that  they  still  touch  but  the  fringe 
of  the  population.    In  Bengal,  for  instance,  only  one- 


fifteenth  of  the  people  are  within  five  miles  of  a  dispen- 
sary, and  a  considerable  percentage  of  the  children 
born  escape  vaccination,  so  that  bad  epidemics  of  small- 
pox are  still  possible.  Of  recent  years  an  entirely  new 
development  has  taken  place  in  the  organisation  of 
special  hospitals  for  women  officered  by  medical  women, 
under  the  fostering  care  of  the  noble  Lady  Dufferin, 
whose  name  like  Milton's  should  resound  for  ages 
among  the  zenanas  of  India.  Still  in  its  infancy  it  is 
doing  enormous  good  to  a  class  whose  needs  are  of  tl:e 
sorest,  and  it  is,  I  believe,  destined  to  flourish  and 
increase  till  every  important  town  in  India  has  its 
Dufferin  Hospital  side  by  side  with  its  hospital  for 
males. 

Sanitary  progress,  however,  is  the  chief  feature  of 
the  last  30  years,  and  more  especially  of  the  last  decade. 
I  have  told  you  how  the  deathrate  of  British  soldiers 
up  to  1857  averaged  69  per  mille,  and  that  the  Sanitary 
Commission  'ventured  to  hope  it  might  be  reduced  to 
20.  This  estimate  was  too  modest,  for  since  1882  it 
has  never  exceeded  15,  except  in  1889  when  it  was  16*6, 
less  than  a  quarter  of  the  previous  rate.  The  reduction 
has  been  effected  by  hygienic  reforms  of  all  kinds,  but 
especially  by  the  gradual  improvement  of  the  water- 
supply  in  cantonments,  first  by  cleaning  and  protecting 
wells  and  tanks  and  setting  them  aside  for  drinking 
purposes  only,  a  plan  which  has  been  followed  for  many 
years  ;  and  of  recent  years  by  scientifically  devised 
water- works  provide'd  with  all  the  latest  improvements. 
A  glance  at  two  maps  on  the  wall  will  give  a  better  idea 
than  any  words  can  of  the  great  recent  advances 
in  this  direction.  The  first  representing  the  India  of 
1865  is  like  the  Chart  of  the  Snark-hunters  "  a  perfect 
and  absolute  blank."  The  second  shows  the  cities,  towns 
and  cantonments  now  properly  supplied,  or  in  course  of 
being  supplied,  with  pure  water.  In  those  with  dotted 
lines  the  works  are  in  hand,  but  not  yet  in  operation. 
The  Cawnpore  works  are  complete  in  the  town,  but  have 
not  yet  been  extended  to  the  cantonment.  The  Marri 
water  scheme  supplies  Dunga  Gali,  Kyra  Gali,  Bawan, 
Kuldanna,  Clifden,  Gharial,  and  Thopa,  as  well  as  the 
Marri  Bazar,  cantonment  and  civil  station.  It  cost 
Rs.  7,20,000.  The  whole  of  the  troops  in  the  hills 
near  Marri,  numbering  some  5,000,  are  thus  supplied 
with  pure  water.  Many  additional  schemes  are  under 
consideration. 

It  has  long  been  the  fashion  to  poke  fun  at  the 
Sanitary  Department,  to  denounce  it  as  a  sham  and  a 
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pretence,  producing  reports  which  lead  to  nothing — 
Vox  et  prcetcrea  nihil — and  sanitary  officers  them- 
selves have  sometimes  felt  that  much  of  their  lahour 
was  of  the  Sysiphean  sort  in  the  absence  of  any  means 
to  enforce  and  carry  out  their  recommendations.  The 
map  seems  to  me  to  point  to  encouragement  instead 
of  despair.  Even  in  England  modern  sanitation  is  a 
thing  of  the  present  century — mainly  of  the  last  half 
century — finality  has  not  been  reached,  and  popular 
ignorance  and  prejudice  and  vested  interests  stiU  block 
many  possible  improvements.  In  India  where  stare 
suprr  rias  antiquas,  what  was  good  enough  for  our 
fathers  is  good  enough  for  us,  is  a  sentiment  deep 
rooted  in  the  hearts  of  the  people  and  is  almost  a  part 
of  their  religion,  it  is  small  wonder  that  the  progress 
has  been  slow.  Still  the  progress  is  there,  and  in 
India,  as  elsewhere,  tends  to  acquire  continually  in- 
creasing force  and  volume  as  it  proceeds. 

Municipal  Acts  containing  provision  inter  alia  for 
sanitary  measures.  Village  Sanitation  Acts  specially 
designed  ad  hoc,  have  been  embodied  in  our  laws,  and 
though  mainly  permissive  can  be  extended  by  notifi- 
cation to  such  places  as  seem  sufficiently  advanced  to 
accept  them. 

Sanitary  Boards  on  which  is  a  Sanitary  Engineer 
are  now  established  in  most  provinces.  Various 
schemes  are  on  foot  for  extension  of  water- works,  drain- 
age and  other  improvements.  The  importance  of 
sanitary  measures  is  now  much  more  fully  recognised 
than  it  was  even  a  few  years  ago ;  so  are  the  obligations 
of  Governments  to  deal  with  preventible  diseases  ;  the 
latter  fact  finding  practical  expression  in  the  greatly 
improved  arrangements  for  the  regulation  of  the  great 
religious  gatherings  at  Hardwar  and  elsewhere,  the 
supervision  of  pilgrim  traffic,  and  so  on.  To  cynics 
and  pessimists  who  object  that  what  has  been  done  is 
as  nothing  to  what  remains  to  do,  I  can  only  say 
with  Tennyson,  "  Wait,  my  faith  is  large  in  time." 
Sanitation  is  in  the  air,  and  my  successor  in  this  chair 
30  years  hence  will,  I  venture  to  think,  be  able  to 
announce  progress  still  greater  than  has  been  made 
since  1865. 

Sam  Slick  has  warned  us  not  to  prophesy  unless  we 
know.  I  will  not  prophesy,  but  will  now  try  to 
indicate  a  little  more  fully  in  what  directions  progress 
is  likely  and  desirable,  the  difficulties  in  the  way, 
and  the  means  of  overcoming  them.  No  one  is  more 
thoroughly  aware  than  I  how  little  the  great  deal 


that  has  been  done  is,  compared  with  what  is  left  to 
do,  and  no  one  can  recognise  more  fully  the  difficulties 
in  the  way  of  affecting  such  a  general  reform  as 
shall  satisfy  Europe     When  asked  what  India  wants 
from  medical  and  sanitary  science,  I  am  tempted  to 
use  the  words  of  the  ragged  urchin  in  Punch  who 
replied  to  a  similar  question,  "  I  thinks  I  wants  most 
every  think. ' '    Let  me  enumerate  the  needs,  first  medical, 
then  sanitary.    We  will  take  the  question  as  to  the 
means  of  providing  for  them    later.    The  first  and 
greatest  is,  like  Cerberus,  three-headed.    To  bring  the 
advantages  of  modern  medicine  within  reach  of  all 
we  require  a  great  extension  of  hospitals  and  dispen- 
saries, officered  by  a  class  of  locally- trained  practi- 
tioners of  higher  professional  attainments    than  the 
average  of  those  educated  at  existing  schools.  This 
in  tm-n  involves  improved  facilities  for  teaching  by 
bringing  the  schools  up  to  date  in  method  and  equip- 
ment, raising  the  educational  standards  and  improving 
the  position  of  the  graduates  and  licentiates.    I  have 
mentioned  that  only  one-fifteenth  of  the  population 
of  Bengal  is  within  a  reasonable  distance  of  a  dispen- 
sary.    Other  provinces  are  in  advance   of  Bengal, 
and  the  N.-W.  P.  do  not  intend  to  be  content  till 
they  have  a  dispensary  within  five    miles  of  every 
one.      If  the   principle  is   to  be  generally  applied 
the  personnel  of   the  Medical  Department  will  have 
to  be  largely  increased,  and  will  even  then  have  to  be 
supplemented  by  the  labours  of  a  vast  nimiber  of  inde- 
pendent practitioners.     I  consider  however  that  till 
we  have  an  improvement  in  the  standard  of  medical 
education,  any  great  immediate  increase  in  the  number 
of  dispensaries  is  not  desirable.    Itinerant  dispensaries, 
such  as  have  been  provided  in  the  Native  State  of 
Gondal  at  the  trifling  annual  cost  of  Es.  1,300  each, 
might  be  helpful  for  a  time,  but  are  at  best  a  make- 
shift.   As  an  old  teacher  and  examiner  I  think  that 
the  medical  education   already  given  is  as  regards  the 
great  colleges  which  teach  in  English  marvellously 
good,  and  that  many  of  o\ir  native  graduates  are  fit 
to  hold  their  own  with  men  educated  in  any  land. 
The  restdts  achieved  in  some  instances  by  the  verna- 
cular schools  are  also  surprising  and  have  greatly 
improved  of  recent  years.    Neither  English  nor  verna- 
cular schools,  however,  are  as  efficient  as  they  should 
be.    The  Medical  College  of  Calcutta,  the  parent  of 
all  subsequent  medical  schools,  is  most  miserably  and 
inadequately  housed.    It  has  but  two  poor  theatres  in 
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wliicli  lecture  has  to  succeed  lecture  with.out  intermis- 
sion, so  that  the  professors  have  neither  the  time  nor 
the  opportunity  to  prepare  for  their  demonstrations,  and 
the  rooms  are  poisoned  by  the  mephitic  air  of  a  succes- 
sion of  audiences.    There  is  no  room  for  the  professors, 
— not  even  a  lavatory  in  which  to  wash  their  hands. 
Continuous  efforts  have  been  made  to  keep  the  teach- 
ing  equipment  in   line   with  modern  progress,  and 
with  fair  success,  but  the  laboratories,  dissecting-room, 
anatomical  and  other  departments  are  all  cramped  for 
room,  and  so  damp  and  dark  and  ill-arranged  that 
effective  teaching  is  very  difficult.    It  is  far  behind 
the  schools  in  Bombay,  Madras,  and  Lahore,  and  in 
some  respects  even  behind  the  vernacular  school  at 
Agra.    Most  of  the  vernacular  schools  are  equipped 
on  a  scale  so  modest  that  the  wonder  is  they  can  attain 
such  results  as  they  do,  which  must  be  ascribed  to 
the   diligence   and  good-will   of  both  teachers  and 
students.    Recommendations  have  recently  been  made 
which,  if  accepted  by  Government,  will  give  improved 
facilities  for   teaching,    and  will    improve  also  the 
position  and  prospects  of  such  of  the  licentiates  as 
enter    the   service    of    Grovernment.     Though  still 
capable   of    improvements,   the    success  in  medical 
education  in    India  has  been  phenomenal,  and  for  a 
time  the  supply  of  practitioners  has  almost  outrun  the 
demand.    Competition  is  severe  and  opportunities  of 
attaining  distinction  limited,  since  Q-overnment  natu- 
rally appoints  its  own  servants  to  its  own  hospitals  and 
teacherships.    The  services  are  open  to  all,  but  admis- 
sion to  the  commissioned  ranks  involves  a  sojourn  in 
England  with  a  severe  competitive    examination  at 
the  end  of  it,  and  the  local  service,  while  also  limited, 
has  so  few  real  prizes  that  it  is  not  in  great  request. 
An  outlet  which  would  meet  the  natural  aspirations 
of  a  most  deserving  class  of  men  is  greatly  needed,  and 
will,  I  believe,  be  found  as  the  number  of  hospitals 
increases  and  the  Health  Department  is  strengthened. 
The  bulk  of  practitioners  must,  however,  stiU  look  to 
private  practice,  and  as  education  spreads  the  demand  for 
their  services  is  constantly  increasing.    The  Govern- 
ment in   India  does  more  than  any  Government  in 
the  world  to  provide  medical  aid  for  its  subjects,  but 
no  Government  can  give  employment  to  all  comers. 
The  local  profession,  if  I  may  venture  to  say  so,  wants 
a  little  more  self-help  and  self-reliance.    The  School 
of  Medicine  recently  established  in  Calcutta  independ- 
ent of  Government  aid  is  a  step  in  the  right  dii-ection, 


and  when  hospitals  are  built  and  maintained  in  India, 
as  in  England,  by  voluntary  contributions,  the  contri- 
butors will  naturally  elect  their  own  officers.  They 
are  empowered  to  do  so  under  existing  regula- 
tions, and  139  of  the  dispensaries  of  Bengal 
are  at  present  officered  by  medical  men  elected 
by  the  committees.  The  difficulties  and  limitations 
of  private  practitioners  have  my  wai-mest  sympathy. 
I  have  always  done,  and  will  always  do,  my  best  to  help 
them ;  but,  so  long  as  the  great  hospitals  and  medical 
schools  are  maintained  by  Government,  it  is  reasonable 
that  they  should  be  officered  by  Government  servants, 
and  so  long  as  Government  continue  to  get  the  best 
men  they  can  by  open  competition  of  the  severest 
kind,  I  fail  to  see  that  there  is  any  valid  reason  for 
complaints.    As  Shakespeare  says  : — 

Tlie  remedies  oft  in  ourselves  do  lie 
Which  we  ascribe  to  heaven, 

and  the  remedy  here  lies  in  private  enterprise  uncon- 
trolled by  Government;  though  in  all  probability, 
aided  and  fostered  by  Government,  which  is  always 
ready  to  help  those  who  help  themselves.  A  new 
hospital  is  to  be  built  in  Calcutta  by  Government. 
I  have  recommended  that  on  certain  conditions  it  shall 
be  governed  by  trustees  and  officered  by  non- officials, 
but  have  distinctly  said  I  do  not  recommend  it  if  the 
extra  cost  involved  is  to  fall  on  the  Government. 
That  extra  cost  should  be  raised  without  difficulty  if 
there  is  any  real  desire  for  the  new  departure.  We 
meet  you  more  than  half  way,  do  you  for  your  own 
selves  the  rest. 

Another  need  felt  greatly  by  the  profession  is  that 
of  some  such  Act  as  the  Medical  Acts  of  England, 
by  which  properly  educated  and  duly  qualified  men 
may  be  distinguished  from  the  host'  of  quacks,  charla- 
tans and  impostors  who  everywhere  abound.  It  is 
not  to  be  expected  that  the  State  can  put  down,  or 
try  to  put  down,  quackery,  but  it  would  be  something 
to  be  able  to  tell  regular  practitioners  from  the 
predatory  free-lances,  and  if,  in  addition  to  a  register, 
some  body  analogous  to  the  Medical  Council  of 
England  were  appointed,  another  advantage  would 
be  gained,  and  it  would  be  possible  to  elevate  and 
improve  the  condition  of  the  profession  by  purging 
it  of  those  members— few  and  yet  still  far  more 
common  than  they  ought  to  be — who  disgrace  them- 
selves and  help  to  degrade  medicine  by  public  advertise- 
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ments,  the  issue  of  obscene  catalogues  and  other 
objectionable  practices. 

The  elimination  of  such  persons  would  raise  the 
tone  of  the  whole  profession  and  improve  our  ethical 
standards,  which  are  much  too  low.  We  want  to  see 
less  of  the  trade  and  more  of  the  scientific  element, 
and  while  it  is  no  doubt  true,  in  spite  of  Talleyrand, 
that  a  man  must  live,  he  must  not  proper  vitam  vivendi 
p  rdvre  causas,  for  the  sake  of  life  give  up  all  that 
makes  life  worth  living.  Fine  phrases  as  to  the  dig- 
nity of  our  noble  profession,  the  unity  of  its  interests, 
the  catholicity  of  its  aims  are  mere  pickings  from  the 
waste-basket  of  words  in  the  mouth  of  a  man  who 
will  steal  his  neighbour's  patient  and  blast  his  good 
name  with  a  sneer.  The  too  credulous  public  whom 
every  sophister  can  lime  are  mainly  to  blame  for  the 
constant  changes  of  medical  attendants  so  common  in 
India,  but  if  medical  men  were  less  ready  to  humour 
them,  and  more  apt  to  point  out  the  foolishness  of  what 
Lincoln  called  swapping  horses  in  mid  stream,  it  would 
be  good  for  both  patient  and  practitioner. 

Another  great  and  crying  need  both  for  the  profession 
and  the  public  is  the  extension  to  India  of  those  modern 
discoveries  which  are  so  fruitful  for  good  in  Europe* 
and  which  have  such  splendid  potentialities  of  future 
development.  It  is  not  creditable  that  India,  whose 
crowded  millions  are  as  interested  as  any  in  the  solu- 
tion of  the  problems  of  disease,  and  the  provision  of 
remedies,  should  be  doing  nothing  to  bring  about  such 
desirable  results.  It  is  not  to  the  credit  of  England 
that  when  the  plague  breaks  out  in  a  Crown  Colony, 
she  should  be  dependent  on  a  country  like  Japan  for  a 
demonstration  of  the  cause  of  it.  It  has  often  been  a 
reproach  to  Indian  medical  men  that  with  all  their  vast 
opportunities  they  have  done  little  for  pathology.  The 
charge  is  in  the  main  true,  though  brilliant  exceptions 
might  be  mentioned,  but  the  explanation  is  not  far  to 
seek.  No  man  can  serve  two  masters,  and  officers 
liable  to  transfer  from  one  end  of  India  to  another 
at  the  shortest  notice,  with  hospital  and  private  work 
filling  their  time  and  causing  constant  inteiTuptions, 
cannot,  if  they  would,  give  the  close  attention  which  is 
necessary  to  successful  pathological  work.  Modem 
pathology,  including  bacteriology,  demands  the  whole 
time  of  its  votaries,  and  laboratories  filled  with  costly 
instruments  and  appliances.  There  is  work  in  abun- 
dance for  many  observers,  but  the  .scheme  of  the  Go- 
vernment Medical  Department  hardly  contemplates  such. 


and  here,  too,  we  must  look  mainly  to  private  enter- 
prise, though  Grovernment  may  well  be  asked  to  aid. 
I  have  long  been  pleading  for  a  thorough  scientific 
investigation  of  Indian  fevers.  Years  ago  I  recorded 
my  opinion  that  one,  or  possibly  more,  specific  fevers  are 
mixed  up  together  with  those  recognised  in  the  official 
nomenclature.  The  working  out  of  this  point  is  of 
supreme  importance  to  India,  where  some  75  per  cent, 
of  the  recorded  deaths  are  ascribed  to  fever,  that  it 
cannot  be  done  without  special  research.  Diphtheria 
is  a  very  fatal  and  destructive  disease.  A  new  mode  of 
treatment,  which  has  already  been  tried  on  an  extensive 
scale,  promises  to  reduce  the  mortality  by  one  half. 
Yet  this  treatment  cannot  be  made  available  to  the 
people  of  India  until  facilities  for  carrying  it  out  are 
provided.  Persons  bitten  by  rabid  animals  have  to  go 
to  Paris  for  treatment.  All  these  needs  will  be  met, 
and  India  take  her  proper  place  among  those  countries 
which  are  trying  to  advance  science  for  the  benefit 
alike  of  men  and  animals,  when  the  Pasteur  Institute  of 
India  is  established.  That  institute  we  mean  to  have, 
and  to  have  mainly  as  the  result  of  private  enterprise. 
Our  success  has  been  so  far  hampered  by  the  well- 
meaning  efforts  of  kind-hearted  persons  who  have  let 
their  imaginations  run  away  with  them.  This  is  not 
the  place  to  discuss  the  question  of  vivisection.  I  am 
about  to  deal  with  it  elsewhere  and  hope  to  be  able  to 
convince  all  but  a  few  irreconcilables  that  the  Institute 
is  entirely  justifiable,  and  that  sensitive  and  humane 
men  may  freely  subscribe  to  it,  as  I  again  ask  them  to 
do.  I  must  be  allowed,  however,  to  protest  publicly 
against  baseless  charges  of  abominable  cruelty  levied 
against  the  medical  profession  as  a  body.  I  claim,  and 
I  believe  public  opinion  wiU  support  me,  that  no  pro- 
fession is  more  full  of  sympathy  for  suffering  or  more 
prompt  and  eager  to  relieve  it. 

It  is  these  same  irreconcilables  or  others  of  a  like 
kidney  who,  ignoring  the  alcoholic  beam  in  the  eye  of 
England,  wish  to  remove  the  opium  mote  from  the  eye 
of  India,  regardless  of  the  wishes  and  interests  of  her 
people.  It  is  they,  too,  who  prevent  us  from  prevent- 
ing preventible  disease,  and  thus  make  themselves 
individually  instrumental  in  causing  the  conveyance  of 
a  horrible  malady  to  numbers  of  innocent  women  and 
childi-en,  and  in  allowing  the  admissions  from  these  di- 
seases to  rise  from  15,006  in  1883  to  32,663,  or  466 
per  mille  per  annum,  in  1893 — figures  which  represent 
three  regiments  permanently  in  hospital  and  useless  to 
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the  taxpayer.  It  is  time  that  the  commonsense  of 
mankind  should  refuse  to  be  dictated  to  by  a  minority 
of  imperfectly  informed  and  unscientific  persons  whose 
zeal  is  in  inverse  ratio  to  their  knowledge. 

These  then  are  the  chief  medical,  I  now  pass  on  to 
the  sanitary,  needs  of   India,  and  I  may  begin  by 
admitting  that  in  spite  of  all  that  has  been  done, 
Indian  sanitation,  even  in  the  large  towns,  is  still  in 
its  infancy ;  while  in  many  of  the  smaller  towns  it  has 
not  yet  been  born,  and  in  most  villages  not  so  much 
as  thought  of   in  a  practical  sense.    Drainage,  con- 
servancy, water-supply,  ventilation  are  all  neglected ; 
vaccination  submitted  to  rather  than  welcomed,  sug- 
gestions for  improvement  fall  upon  deaf  ears,  and  there 
is  neither  the  motive  nor  the  money  to  carry  them  out. 
The  solution  of  the  problem  seems  hopeless,  yet  it  must 
be  found.    The  Grovernments  of  Europe  are  calling  on 
India  to  attack  cholera  in  its  home,  practical  sani- 
tarians like  Miss  Nightingale  suggest  plans  for  doing 
so,  exhortations,  remonstrations,  protests  against  -  the 
Government  of  India  are  not  wanting,  and  it  is  lectured 
like  a  froward  child  for  its  shortcomings  and  supposed 
supineness.    I  tell  you  gentlemen,  as  His  Excellency 
the  Viceroy  has  told  us  to-day,  that  the  Government  of 
India  is  willing  and  anxious  to  do  what  it  can.  It 
recognizes,  however,  as  all    reflective    people  must 
recognise,  the  enormous  difficulties  in  the  way,  not  finan- 
cial difiiculties  only,  though  these  are  many  and  great, 
but  chiefly,  and  before  all,  difficulties  due  to  the  igno- 
rance, prejudices,  callousness,  and  superstitions  of  the 
people.    No  Government,  and  least  of  all  an  alien 
Government,  can  ignore  these.    You  can   no  more 
make  people  clean  than  you  can  make  them  moral  by 
acts  and  regulations,  and  no  laws  or  regulations  are 
likely  to  be  successful  unless  the  educated  opinion  of 
the  country  is  in  their  favour.    People  who  have  once 
learned  the  blessings  and  comforts  of  cleanliness,  leaven 
those  below  them,  each  step  in  improved  sanitation 
leads  to  others,  progress  widens  slowly  down  from  pre- 
cedent to  precedent,  converts  increase,  knowledge 
spreads,  and  a  sufficient  public  opinion  IS  at  last  created 
to  sanction  and  accept  the  reform.    This  process  has 
had  to  be  passed  through  in  England,  and  has  been  an 
uphiU  task  as  all  sanitarians  can  testify.    In  India  the 
conservative  habits  of  the  people,  the  binding  force  of 
caste,  of  use  and  wont,  of  family  traditions  and  the 
example  of  their  fathers  make  the  work  of  educating 
them  even  harder  still,  while  the  general  poverty 


of  the  country,  as  measured  in  coin,  makes  it  very 
difficult  to  induce  them  to  consent  to  measures  which 
must  involve  fresh  taxation.    The  results  of  sanitary 
work  are  measured  chiefly  by  vital  statistics,  but  people 
have  to  be  fairly  educated  before  they  can  understand 
what  statistics  mean,  and  require   the  imaginative 
faculty  to  realize  them  when  understood.    A  deathrate 
reduced  from  50  to  20  is  accepted  with  complacency, 
but  even  educated  people  have  to  think  it  over  before 
they  realize  that  in  India  such  figures  would  mean  the 
saving  of  8,400,000  lives  a  year,  and  some  50,000,000 
cases  of  avoidable  illness.    There  are  no  such  wastrels 
as  sickness  and  death.    Once  get  people  to  appreciate 
this  and  they  will  be  more  ready  to  pay  for  preventive 
measures.    At  present  they  see  that  the  cost  is  present 
and  immediate,  the  results  remote,  uncertain  and  in- 
direct.   "All  men  think  all  men  mortal  but  them- 
selves," and  the  individual  sees  no  reason  why  he 
should  not  live  as  long  as  another.    In  dealing  with 
such  opinions  and  prejudices  the  Government  may  well 
be  cautious,  but  the  idea  once  prevalent  in  Europe  that 
it  was  also  careless  is  now,  I  hope,  well  exploded.  The 
authorities  know  the  evils  and  are  willing  to  apply 
such  remedies  as  may  be  possible.    Putting  aside, 
however,  the  difficulties  already  mentioned,  supposing 
the  people  educated  to  the  pitch  of  desiring  the  im- 
provements which  they  now  deprecate,  we  are  at  once 
brought  up  by  the  financial  difficulty.    Praise  is  con- 
stantly lavished  on  England  on  account  of  what  she  does 
for  sanitation,  and  the  praise  is  thoroughly  deserved. 
But  England  is  relatively  a  small  country  and  enormously 
rich.    India  is,  on  the  other  hand,  one  of  the  largest, 
most  populous  and  poorest  of  countries.    The  standard 
of  comfort,  as  measured  in  terms  of  European  econorri.cs, 
is  low,  though,  as  the  wants  are  few,  it  is  really  higher 
than  it  seems.    The  population  of  Great  Britain  and 
Ireland  is  under  38,  that  of  India  over  222  millions, 
excluding  nearly  67  millions  in  Native  States.  The 
revenue  of  England  is  in  round  numbers  and  excluding 
localitems£91,000,000  in  pounds  sterling,  that  of  India 
excluding  railways  64  millions  in  tens  of  rupees,  and 
so  terribly  has  that  poor  coin,  like  Lucifer,  fallen  from 
his  high  estate,  that,  in  spite  of  equalling  or  exceeding, 
as  was  the  case  30  years  ago,  the  poimd  sterling,  ten 
rupees,  is  at  present  exchange  only  worth  11  shillings. 
The  income  of  India  is  thus  represented  in  sterling  by 
£36,000,000.   The  revenue  per  head  in  England  works 
out  £2-8,  in  India  three  shillings  and  threepence,  or  in 
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the  proportion  of  fourteen  to  one.  Sanitary  works  also 
are  probably  more  expensive  in  India  than  in  England, 
for  though,  labour  is  cheaper  and  engineering  difficul- 
ties less,  the  trained  staff  is  much  more  expensive,  and 
much  of  the  material  has  to  be  imported.  It  is  said 
that  England  spends  nine  millions  a  year  on  sanitary 
works,  and  though  I  cannot  find  any  definite  authority 
for  the  statement,  or  any  precise  figures,  this  is  pro- 
bably an  approximation  to  the  truth.  The  expenditure 
has,  moreover,  been  going  on  for  years  and  the  great 
works  already  executed  represent  enormous  capital,  the 
only  direct  interest  of  which  is  the  improvement  in  the 
public  health  and  consequent  decrease  of  sickness  and 
mortality.  In  India  this  capital  has  yet  to  be  invested, 
and  as  her  needs  are  greater,  her  expenditure  should  be 
greater  than  that  of  England.  Do  any  of  you  realize 
what  this  means?  It  means  an  expenditure  of 
nearly  £53,000,000  a  year  to  bring  us  to  the  English 
level — much  more  than  the  whole  revenue  of  the  coun- 
try. It  is  clear,  therefore,  that,  even  if  the  people 
were  prepared  for  it,  financial  reasons  alone  make  it 
impossible  at  present  for  the  Government  to  deal 
adequately  with  general  sanitary  problems  out  of  the 
public  funds,  or  to  "enforce  sanitation"  as  they  are 
aii'ily  requested  to  by  in-esponsible  sanitarians  ignorant 
of  the  magnitude  of  their  demand. 

The  tendency  of  opinion  in  India  to  look  on  Govern- 
ment as  a  sort  of  Celestial  Jack-in-the-Box,  ever 
ready  to  spring  to  the  rescixe  when  affairs  go  wrong,  is 
a  very  strong  one,  but  the  Government  cannot  work 
miracles  or  make  two  and  two  equal  to  53. 

The  people  then  are  unwilling,  the  Government 
unable,  to  provide  means  for  efficient  sanitation  per 
saltum.  Are  we  then  to  conclude  that  the  problem  is 
insoluble,  a  conundrum  to  be  given  up,  and  that  we 
should  sit  down  with  folded  hands  and  do  nothing  ?  I 
have  many  times  heard  the  note  of  despair.  I  know  that 
many  men  consider  our  efforts  to  be  hopeless,  and  our 
views  the  dreams  of  visionaries,  blind  to  facts  and  deaf 
to  the  voice  of  experience.  I  confess,  gentlemen,  that 
I  take  a  more  cheerful  view  than  this,  and  while  fully 
recognizing  the  difficulties  I  have  pointed  out,  refuse 
to  impale  myself  on  either  horn  of  the  dilemma.  I 
hold  that  it  becomes  no  man  to  brook  despair,  that 
by  sitting  still  in  face  of  a  recognized  evil  instead 
of  contending  against  it  we  make  ourselves  responsible 
for  it,  and  that  it  is  only  by  "  pegging  away "  that 
progress  is  possible.    Our  friends,  the  Fathers,  will 


tell  you  that  a  "  counsel  of  perfection  "  is  the  highest 
ideal  of  excellence,  to  be  kept  in  view  and  striven 
for,  although  hardly  to  be  attained  by  frail  mortals. 
A  model  India  with  all  the  latest  sanitary  improvement 
is  such  an  ideal.  The  man  of  little  faith  says :  "  It 
is  high,  you  cannot  attain  unto  it."  We  can  at  least 
seek  after  it,  and  toiling  hard  against  the  stream  of 
prejudice  and  difficulty,  see  distant  slopes  of  a  sanitary 
Eden  gleaming  in  the  distance.  As  George  Herbert 
says — 

Who  aimeth  at  the  sky 
Shoots  higher  far  tlian  he  that  means  a  tree. 

The  map  on  the  wall,  the  facts  and  figures  that  I 
have  quoted  to  you,  showing  the  progress  that  has  been 
made,  are  to  me  full  of  significance  and  hope ;  and  I 
now  pass  on  to  indicate  the  means  by  which  in  process 
of  time  our  sanitary  reformation   is  to   be  effected. 
There  is  "much  virtue  in"  in  process  of  time,  and  if 
one  thing  is  needful  it  is  time,  you  must  hasten  slowly, 
remembering  that  the  habits  and  usages  of  centuries 
cannot  be  changed  in  a  day,  but  can  only  be  gradually 
modified  by  a  slow  progress  of  education.    That  pro- 
gress is  going  on.    The  elements  of  hygiene  are  taught 
in  primary  schools,  and  no  doubt  produce  impressions 
on  some  youthful  minds.   If  the  books,  which  are  some- 
what dry  and  technical,  could  be  made  more  interesting 
it  w6uld  be  a  gain.    Societies,  like  the  Calcutta  Health 
Society,   by  tracts  and  lectures  help  the   spread  of 
knowledge,   and  I  understand  that  my  friend,  Mr. 
Hart,  whom  we  are  glad  to  welcome  here  to-day,  has 
brought  out  a  scheme  for  establishing  branches  of  the 
Health  Society  of  England  in   all  important  towns. 
Mockers  will  say :  "  This  is  all  talk,  we  want  action." 
I  have  shown,  however,  that  action  is  impossible,  un- 
less we  carry  the  people  with  us,  and  much  palaver 
is  required  to  bring  them  on.    As  one  of  my  counsels 
of  perfection  I  see  a  great  hygienic  service  with  a  skilled 
Health  Officer  in  every  district,  pointing    out  to  a 
people  anxious  to  follow  his  advice  their  chief  sanitary 
wants,  controlling  and  inspecting  vaccination,  supervis- 
ing  water-supply,    conservancy,    drainage,  checking 
vital  statistics,  and  regulating,  under  the  advice  and 
direction   of  the  Sanitary  Commissioner,  the  public 
health  of  the  district.    These  multifarious  functions 
are  at    present    supposed  to  be  performed    by  the 
Civil    Surgeon    who,  in  addition  to  his  ordinary 
medical    duties,  is  also    responsible   for    the  whole 
medico-legal  work  of  the  district,  for  the  management 


FIRST  INDIAN  MEDICAL  CONGRESS. 


as  well  as  medical  charge  of  the  jail,  and  for  the 
inspection  of  outlying  dispensaries.  I  know  no  more 
hard-working  and  devoted  body  of  men  than  Civil 
Surgeons.  They  accomplish  the  wonderful  feat  of 
serving  not  two  but  three  or  four  masters,  but  they 
have  not  yet  attained  the  accomplishment  of  Sir  Boyle 
Roche's  bird,  and  cannot  be  in  two  places  at  once. 
The  three  main  elements  of  successful  sanitary  and 
vaccination  work  are  inspection  and  inspection  and 
inspection.  Without  this  it  sinks  into  a  sham  which 
may  make  a  fine  show  on  paper,  but  will  not  bear  stress 
or  strain.  A  Civil  Surgeon's  inspections,  as  a  rule, 
consist  of  a  drive  along  a  road  to  some  branch  dispen- 
sary, and  there  looking  at  what  vaccinated  children  can 
be  brought  to  him.  He  has  no  camp  equipage  per- 
mitting him  to  travel  in  the  interior  of  his  district, 
and  if  he  had,  the  Collector  would  probably,  and  the 
Inspector- General  of  Jails  certainly,  object  to  his 
leaving  the  station  for  more  than  thi-ee  or  four  days  at 
a  time.  The  necessity  for  special  Health  Officers  then 
is  plain.  Where  are  they  to  come  from,  and  how  are 
they  to  be  paid  ?  I  cannot  shirk  the  problem,  and 
must  at  least  suggest  some  solution  of  it.  The  magni- 
tude of  the  difficulties  caused  by  the  enormous  size  and 
population  of  the  country  has  been  pointed  out ;  it  is 
in  the  very  magnitude  of  the  population  that  I  see 
grounds  for  hope.  One  anna,  a  trifle  more  than  three 
farthings,  per  head  of  the  population  paid  to  a  special 
sanitary  fund  would  produce  in  round  numbers  14 
millions  of  rupees,  and  would  not  only  supply  a  Health 
Officer  for  every  district  in  India,  but  would  leave  a 
very  large  balance  available  for  sanitary  works.  When 
the  people  get  to  see  the  real  value  of  sanitation  this 
anna  and  much  more  should  be  easily  forthcoming,  and 
the  Health  Officers  themselves  would  be  potent  factors 
In  the  spread  of  sanitary  enlightenment.  The  creation 
of  health  officerships  would  afford  a  career  to  many  of 
our  best  graduates.  Their  pay  would  be  provided  by 
the  sanitary  fund,  contributed  by  the  people  interested. 
Government  would,  in  a  general  way,  control  and 
direct,  deciding  on  questions  of  priority,  and  so  on,  but 
the  scheme  would  be  worked  mainly  on  local  lines,  by 
an  amalgamation  of  village  unions,  contributing  pro 
rata  to  a  common  fund.  Self-help  would  have  free 
scope  and  self-government  be  made  more  possible  and 
real.  To  me  it  is  a  marvel  that  an  educated  community 
should  ciy  to  Government  for  everything  as  a  baby 
cries  to  its  mother.    Sanitary  improvements,  the  build- 
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ing  and  maintenance  of  hospitals  are  not  in  other 
countries  paid  for  by  Government.  I  have  proved  that 
the  Government  of  India  cannot  supply  them,  though 
it  does  more  for  the  medical  needs  of  its  people  than 
any  other  Government  I  know.  It  is  to  municipal 
taxation  levied  for  their  individual  and  collective  bene- 
fit by  the  people  who  pay  it  that  we  must  mainly  look, 
supported  and  enhanced  by  private  benevolence.  A 
good  deal  has  already  been  given  in  this  way,  but  it 
has  been  a  mere  di'op  in  the  ocean  that  is  wanted.  I 
commend  the  needs  of  the  sick  poor  to  all  rich  and 
charitable  men,  of  whom  there  are  many  in  India.  I 
could  dispose  of  many  lakhs  to  great  advantage  if  they 
were  placed  at  my  disposal.  We  want  ten  for  a  new 
Medical  College  alone,  and  I  am  sure  His  Honour 
would  be  greatly  obliged  if  anyone  would  save  him 
from  the  difficult  task  of  finding  it  from  the  State 
coffers. 

Such,  gentlemen,  are  the  sanitary  needs  of  India, 
the  aspirations  of  her  sanitarians.  If  I  have  seemed 
to  give  to  airy  nothings  a  local  habitation  which  has 
as  yet  no  objective  existence,  I  can  only  repeat  my 
belief  that  time  will  turn  them  to  shape,  and  that,  by 
slow  degrees  no  doubt  but  still  advancing,  the  progress 
of  the  last  few  years  will  continue  and  increase.  I 
wottld  ask  all  the  members  of  this  Congress  to  be  of 
good  courage.  Everyone  of  us  can  do  something  to 
promote  improvement,  and  we  should  never  relax  our 
efforts  in  the  fight  against  darkness  and  ignorance,  and 
all  the  suffering  which  they  bring.  Beaten  we  may 
be  for  a  time,  but  let  us — 

Combating  because  we  ought  to  combat 
Rejoicing  fight,  and  still  i-ejoiuing  fall, 

sure  that  victory  will  come,  if  not  to  us  to  our  succes- 
sors. 

His  Honour  the  Lieutenant-Governor  of  Bengal, 
in  proposing  a  vote  of  thanks  to  Dr.  Harvey,  said : — 

Your  Excellency,  Ladies,  and  Gentlemen, — I  thank 
you  for  the  honour  which  has  been  done  me  by 
asking  me  to  perform  the  pleasing  duty  of  presenting 
you  thanks  for  the  address  which  the  President  has 
delivered  on  this  occasion.  I  am  sui'e  that  I  shall 
be  supported  by  the  whole  of  this  assembly  in  propos- 
ing this  resolution.  There  are  three  classes  from 
whom  the  thanks  on  this  occasion  are  due, — these 
are  the  medical  profession,  the  Government  officials, 
and  the  public  at  large.  On  behalf  of  the  medical 
profession,  my  friend,  Dr.   Gallay,    who  represents 
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French  medicine  in  India,  will  speak  on  that  part 
of  the  subject.    On  the  part  of  Government  officials, 
I  can  do  no  better  than    subscribe  to  the  remarks 
which  have  fallen  from  His  Excellency  the  Viceroy 
as  to  the  great  importance  which  the  Government 
attaches  to  everything    which  may  conduce  to  the 
spread  and  improvement  of  medical  knowledge,  and 
to  the  difficulties  which  retard  the  Government  in 
carrying  out  this  earnest  wish,  and  I  especially  thank 
Dr.  Harvey  for  the  extent  and  fulness  with  which  he 
has  dwelt  on  this  subject,  and  the  way  in  which  he 
has  demonstrated  how  serious  this  retarding  is,  and 
how  important  it  is  that  every  one  should  try  to  do 
what  they  can,  and  as  His  Excellency  said.  Govern- 
ment will  overcome  them.    Dr.  Harvey  referred  to 
the  subject  of   inoculation  against  rabies  which  has 
been  before  us  within  the  last  year,  and  which  is  of 
signal  interest  to  those  persons  who  are  somewhat  in 
advance  of  their  fellows,  and  who  are  hindered  and 
retarded  by  the  objections  of  ignorant  persons  who 
disbelieve  the  properties  of    the  remedy  suggested. 
Another  subject  which  has  been  a  good  deal  in  the 
mind  of  Government  is  that  regarding  cholera  among 
Mecca  pilgrims.    Our  distinguished  visitor,  Mr.  Haii, 
delivered  a  lecture   on   this    subject   on  Saturday, 
and    showed    the   value  of  what  Dr.  Harvey  said 
about  the  importance  of  carrying  the  mind  of  the 
public  with  us.    Any  attempt  that  we  may  make  to 
put  down  the  evils  which  attend  the  pilgrimage  to 
Mecca,  in  the  course  of  which  so  many  of  our  fellow- 
subjects  in  this  country  suffer  seriously  and  perish 
in  the  way,  is  to  be  welcomed.    They  start  from  this 
place  in  a  state  of  disease  and  in  a  state  of  poverty, 
by  reason  of  which  they  are  unable  to  carry  out  th® 
journey  properly  and  safely.    To  relieve  this,  there 
are  excellent  philanthropic  people  who  would  desire 
to  do  much,  but  it  is  absolutely  impossible  to  do 
anything  unless  we  can  carry  the  people  with  us, 
unless  we  can  carry  the  feelings  and  wishes  of  the 
people  along  with  us.    No  doubt  that  Mahomedans 
are  the  persons  from  whom  the  pilgrims  are  drawn, 
and  I  thank  Mr.  Hart  for  my  own  part  and  on  behalf 
of  Government  for  the  trouble  he  has  taken  in  drawing 
together  the  members  of  the  Mahomedan  community  ^ 
whose  leading  representatives  met  him  a  few  days  ago 
to  share  his  views  and  to  see  with  his  eyes.  Lastly, 
on  the  part  of  the  public — not  of   an  incredulous 
public  of  the  kind  as  Dr.  Harvey  has  just  said,  but 


of  an  intelligent  and  far-sighted  public  who  is 
represented  here,  the  public  of  India  who  will  read 
the  report  of  this  proceeding,  and  the  public  who  are 
interested  in  the  matters  which  are  to  be  discussed 
in  this  Congress,  and  in  the  evidence  of  the  knowledge 
as  to  the  history  and  progress  of  disease,  I  beg  to 
present  the  thanks  of  the  public  for  all  that  can  be 
done,  and  will  be  done,  by  this  Congress,  to  spread 
abroad  knowledge  in  medical  matters,  and  to  assist 
the  medical  profession  in  increasing  the  great  measure 
of  good  which  they  have  long  done  to  humanity  at 
the  time  of  suffering  and  illness.  I  am  sure  that  the 
thanks  to  the  President  for  his  addi-ess  will  be  received 
with  great  heartiness  by  the  whole  assembly. 

Dr.  Gallay,  Delegate  of  the  French  Government, 
in  seconding  the  vote  of   thanks,  said — Excellence, 
Mesdames  et  Messieurs, — Le  Comite  organisatem"  du 
Congi'es    m'a    confie  le  perUleux  honneur  de  venir 
appuyer  devant  vous  la  proposition  de  remerciements 
que  Sir  Charles  Elliott  vient  de  formuler  en  faveur  de 
notre  president  le  Surgeon-Colonel  Harvey.    Sur  un 
territoire    bien   petit  en  comparaison   de  I'immense 
Empire  Britannique  Indien,  et  en  nombre  bien  faible 
a  cote  d'une  aussi  nombreuse  assemblee  de  mcdecins, 
les  Medecins  Francais   dans  I'lnde  luttent  pour  la 
meme  cause  que  vous.    lis   cherchent  a  initier  les 
natifs  aux  methodes  scientifiques  Europ^ennes,  a  les 
ammener  a  utiliser  nos  practiques  Therapeutiques  et 
Chirurigicales,  a  les  encourager  pour  le  plus  grand 
bien  de  leur  existence,  a  soummettre  leur  habitations 
aux  grandes  lois  de  I'hygiene  publique.  Us  rencontrent 
dans  I'execution  de  cette  tache  les  memes  difficultes 
que  vous.    lis  se  heurtent  a  des  traditions  seculaires 
qu'Us  doivent  respecter  sous  peine  de  repousser  et  de 
s'aliener  des  esprits  qu'ils  cherchent  au  contraii-e  a 
attirer  et  k  seduire.   Vous  le  voyez,  Medieins  Anglais 
et  Francais  ;  Dans  I'lnde  rous  n'avons  que  des  idees 
communes.    C'est  ce  qu'a  compris  son    Excellence  le 
Gouverneur  des  Etablissements  Francais  quand  il  m'a 
fait  I'honneur  de  me  designer  pour  venir  le  representer 
au  milieu  de  vous,  et  je  dois  en  son  nom  remercier 
publiquement  le  Comite  et  son   President  de  la  Con- 
vocation qu*ils  ont  bien  voulu  envoyer  aux  Medecins 
Francais  de  I'lnde  au  moment  de  I'organisation  de 
cette  reunion.    Pour  moi,  personnellement,  je  dois  les 
remercier  aussi  de  I'accueil  qu'ils  m'ont  reserve.  lis 
m'ont  recu  comme  un  membre  de  la  famille  medieale 
Indienne,  comme  un  enfant  gate  de  la  famille  puis 
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qu'ils  m'ont  menage  I'lionneur  de  porter  la  parole  en 
votre  nom  a  tous.  Maintenant  j'ai  la  conviction 
profonde,  et  vous  I'avez  comme  moi,  j'en  suis  sur,  que 
de  la  rencontre  de  tout  d'esprits  scientifiques :  de 
Techange  de  leur  idees,  doit  dater  pour  les  sciences 
medicales  dans  I'Inde,  une  erre  de  progres  consider- 
able. Vous  croyez  aussi  comme  moi  que  I'honneur 
de  ce  progres  doit  revenir  a  celui  qui  a  accepte  toute  la 
peine  pour  reunir  cette  assemblee.  Aussi  suis-je  sur 
que  tous  du  fond  du  cceur  vous  repeterez  avec  moi 
les  paroles  qu'en  votre  nom  j'adresse  pour  finir  au 
President  du  Congres — Surgeon- Colonel  Harvey  in 
the  name  of  all  the  Surgeons  and  Medical  Officers  in 
India — I  thank  you  ! 

Dr.  Harvey  tendered  his  thanks  for  the  vote  of  thanks. 

Surgeon-Major- General  Bradshaw,  in  proposing  a 
vote  of  thanks  to  His  Excellency,  said :  I  rise  to 
move  that  a  vote  of  warmest  thanks  be  tendered  to 
His  Excellency  the  Viceroy  for  honouring  and 
encouraging  the  Congress  with  his  presence  on  this 


the  opening  day.  For  the  first  time  since  the  dawn 
of  British  rule  in  India,  medical  men  of  all  races, 
creeds,  and  grades  in  the  country  have  assembled  in 
force  to  commune  together  for  the  good  of  suffering 
mankind,  and  to  promote  unity  and  brotherhood  of 
healers  of  the  sick.  This  great  movement  and 
gathering  constitute  an  epoch  in  the  history  of 
Hindustan  in  the  practice  of  Western  medicine,  and 
with  the  epoch  can  hardly  fail  to  be  associated  the 
name  of  the  Earl  of  Elgin,  who  on  this  occasion  gave 
the  profession  the  especial  countenance  and  sympathy 
of  the  ruler  of  the  Empire. 

Mr.  Ernest  Hart  in  an  eloquent  speech  seconded 
the  vote  of  thanks. 

His  Excellency  returned  thanks  for  the  very  kind 
manner  in  which  the  members  of  the  Congress  had 
passed  the  vote  of  thanks,  and  expressed  the  great 
interest  vnth.  which  he  had  listened  to  the  very  impor- 
tant and  initiative  address  which  had  been  delivered 
by  Dr.  Harvey. 
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PRESIDENTIAL  ADDRESS  ON  THE  FEVERS 
OF  INDIA. 

BY  ALEXANDEH  CfiOJIBIK,  M.D., 
Su/'geoii  Lieut , -Colonel^  I.  J/.  -S. 

GrEjfTLEMEN, — While  I  acknowledge  the  great  com- 
piimeut  which  was  paid  to  me  by  my  uominutiou  to 
the  distinguished  position  of  Prerfideut  of  the  important 
section  of  Medicine  and  Pathology  at  this  the  first 
Medical  Congress  held  in  this  coiintry,  I  trusit  you 
wdl  accept,  not  as  merely  formal  and  customary,  but 
as  genuine  and  heartfelt,  my  expression  of  regret  th..t 
some  one  has  not  been  selected  wno  might  have  tilled 
the  place  I  now  occupy  with  more  learning,  grace  and 
ability  than  I  can  hope  to  bring  to  yoi  r  service.  In 
order  to  minimise  as  far  as  in  me  lies  the  disqualifica- 
tions under  which  I  take  my  place  here,  I  have  selected 
for  my  presidential  address  a  subjec  t  Avhich  has  an 
instant  and  perennial  and  daily  iute^eot  for  all  of 
us  who  practise  medicine  in  India,  and  one  to  which 
I  have  given  much  thought  thi'onghout  my  whole  ser- 
vice, and  the  importance  of  which  no  one  will  be  dis- 
posed to  dispute.  It  is  now  nearly  twenty  years  since 
I  was  requested,  among  other  officers  serving  in  Burma 
at  that  time,  to  report  on  the  fevers  of  th..t  country, 
and  from  that  time,  till  noAV,  my  mind  has  never  been 
long  unoccupied  with  the  great,  important  and  complex 
problem  wMch  Indian  fevers  present.  To  the  Euro- 
pean living  in  Europe,  on  account  of  the  almost 
theatrical  rapidity  of  its  course,  its  high  rate  of  mor- 
tality, and  the  mysterious  way  in  which  it  seems  periodi- 
cally to  escape  from  the  limits  of  the  endemic  area, 
and  carry  devastation  westwards  which 
neither  rivers,  nor  seas,  nor  quarantine  are  able  to  stop, 
cholera  looms  large  in  the  catalogue  of  Indian  diseases. 
But  we  who  live  and  practise  in  India  know  that  in 
many  parts  cholera,  as  in  Europe,  is  only  an  occa- 
sional visitor,  and  that  even  in  the  endemic  areas, 
wheie,  though  it  has  its  seasons,  it  is  never  wholly 
absent,  and  while  il  demands  its  victims  in  hun(bed3, 
fever  exacts  them  in  thousands.  The  number  of  deaths 
due  to  cholera  in  the  whole  of  India  in  1892  was  re- 
corded roughly  as  750,000,  whereas  the  number  of 
deaths  attributed  to  fevers  was,  also  roughly,  4,5l.0,00Q. 
Now  if  we  remember  that  the  death-rate  in  fevers  is 
probably  highly  estimated  if  we  place  it  at  two  per 
cent.,  while  the  death-rate  in  cholera  is  not  much  be- 
low 50  per  cent,  of  the  eases,  we  at  once  perceive  what 
an  enormous  amount  of  sickness,  sr.ffering,  and  dis- 
ability is  comprehended  in  the  words  Indian  fevers, 
and  what  an  enormous  amount  of  clinical  material  there 
is  presented  to  us  yearly  for  their  study.  The  abo-se 
figures,  woiked  out,  give  us  somewhere  about  200,000,000 
cases  of  fever  per  annum  against  1,;j00,000  cases  of 
cholera.  The  pre-eminent  importance  of  fevers  in  the 
daily  life  of  an  Indian  practitioner  can,  therefore, 
hardly  be  disputed,  and  I  need  I  think  make  no  excuse 
for  selecting  them  as  the  subject  of  my  addi'ess. 

The  fevers  of  India  divide  themselves  into  two  great 
classes  or  groups :  In  the  first  of  these  are  those  fevers 
whose  course  is  interrupted  by  more  or  less  perfect 


periods  of  apyrexia,  and  are,  roughly  speaking,  amen- 
able to  treatment  by  quinine.  These  are  the  malarial 
fevers,  and  in  the  second  group  are  the  continued 
fevers,  in  which  quinine  is  of  no  avail.  With  regard 
to  the  first,  our  knowledge  is  precise  and  almost  com- 
plete ;  with  regard  to  the  second  it  is  still  hazy  and 
to  a  large  extent  conjectural,  and  yet  it  is  in  this 
second  group  that  are  found  the  fevers,  the  fatal  cha- 
racter of  which  goes  so  far  to  swell  the  death-rate  of 
India  to  its  huge  propoitions. 

I  will  speak  first  of  the  fevers  in  which  periodic  ity 
is  the  distinguishing  character,  namely,  the  mularii  l 
fet  ers.  It  is  customary  to  sub-divide  these  into  intei- 
mittent  and  remittent  fevers.  W^ith  legard  to  inter- 
mitie)it  fevers  we  are  all  of  one  mind,  and  there  is  no 
question,  and  can  be  no  question,  as  to  their  position, 
but  of  late  years  there  has  arisen  a  good  deal  of  doubt, 
first,  as  to  whether  there  is  any  fever  which  can  be 
called  remittent,  and,  if  so,  whether  it  should  be  includ- 
ed among  malarial  fevers.  I  confess  to  placing  myself 
among  the  sceptics  for  reasons  which  will  prebcntly  appear. 

Beginning  then  with  thote  fevers  which  in  their 
normal  or  typical  manifestations  have  distinct  periods 
of  perfect  apjTexia,  namely,  the  intermittent  fevers, 
I  would  point  out  in  the  first  place  that  they  do  not 
in  India  follow  the  same  order  of  frequency  as  they  do 
in  other  countries.  In  those  pai  ts  of  India  in  which  I  have 
had  opportunities  of  observation,  quotidian  ague  tt.kes 
the  first  place  in  order  of  frequency.  At  most  seasons 
I  would  not  probably  be  wrong  in  saying  that  90  per 
cent,  of  the  cases  of  ague  we  have  to  treat  have  daily 
paroxysms  of  fever  and  not  more  than  10  per  cei  t. 
are  tertian  in  type,  while  quartan  figue  is  so  raie  that 
it  may  be  practically  left  out  of  account.  I  have  only 
had  to  treat  one  case  of  quartan  ague  in  the  whole  cf 
my  twenty- two  years'  service  in  India,  though  I 
heard  of  another  case  a  few  weeks  ago,  but  was  unable 
to  see  it.  In  other  malarial  countries  the  order  of  fie- 
quency  is  quite  different.  In  the  Roman  Campagna, 
for  instance,  the  majority  of  the  cases  are  tertian,  then 
come  quartan,  and  last  of  all  the  quotidian  ague.  To 
this  fact,  the  comparative  iufrecjuency  of  tertian  and 
quartan  ague,  I  attribute  the  reluctance  which  is  st'il 
shewn  in  some  quarters  in  India  to  accept  the  amoeba 
of  Laveran  as  the  true  pathological  cause  of  the  symp- 
toms of  malarial  fever,  because  in  (quotidian  ague,  the 
amoeba  is  often  difficult  to  find,  for  the  reason  of  its 
small  size,  its  often  indistinct  fomi,  and  because  it  dees 
not  go  through  all  the  phases  of  its  cyclical  life  in  the 
blood  of  the  general  circulation.  In  tertian,  and  specially 
in  quartan  ague,  it  is  of  large  size,  well  pigmented,  and 
generally  requires  no  great  research  to  find  it,  and  in 
quartan  ague  its  whole  life  history  can  be  followed  in 
blood  taken  at  intervals  from  the  finger.  To  study 
the  most  critical  part  of  the  cyclical  life  of  the  para- 
site in  tertian  and  quotidian  ague,  namely,  the  periods 
of  segmentation  and  sporulation,  blood  must  be  taken 
from  the  internal  organs.  From  these  lemaiks  you 
will  guess,  and  I  may  as  well  at  once  confess,  that  I 
am  a  convert  to  the  amoe\»ic  theory  of  malarial  feAer. 
It  seems  to  me  that  it  is  impossible  toofier  any  longer  a 
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reasonable  resistance  to  tTiis  theory.  Malarial  fever  is 
found  to  exist  in  widely  ditferent  parts  of  the  world,  in 
America,  Africa,  Asia,  and  Europe,  and  in  localities 
differing  from  each  other  in  every  pirticular  of  climate. 
Yet  under  all  these  varying  conditions  the  phenomena  of 
malarial  fever  are  identical,  and  point  to  an  identical 
pithological  cau3e.  In  all  these  places,  an  examination 
of  the  blood  of  patients  exhibiting  these  symptoms  dis- 
closes the  presence  of  a  living  organism  which  is  the 
same  in  each  place,  the  same  in  Africa  and  America 
as  in  Bombay  and  Calcutta ;  furthermore,  the  cyclical 
growiih  and  development  of  the  parasite  is  found  to 
correspond  with  the  cyclical  periodicity  of  the  fever, 
the  apjTexia  corresponding  with  the  appearance  of  the 
young  amoeboe  in  the  corpuscles  and  the  accession  of 
fever  with  their  sporulation  and  the  discharge  of  their 
presumed  toxin  into  the  blood.  If  it  is  to  Laveran 
we  owe  the  discovery  of  the  relation  of  the  amoeba 
to  malarial  fever,  it  is  to  Italian  physicians,  and 
especially  to  Grjlgi,  Marchiafava  and  Bignami,  that  we 
owe  the  working  out  of  its  life  history,  and  it  seems 
to  me  impossible  to  resist  their  conclusions. 

Golgi  has  made  quartan  ague  his  special  study,  and 
the  ease  with  which  the  life  of  the  amoeba  of  that 
form  of  ague  can  be  studied  in  the  blood  of  the  finger 
makes  it  very  enticing.  Its  cycle  of  life  is  shoiily 
as  follows,  and  I  am  glad  to  have  this  opportunity  of 
saying  that  I  was  able,  even  with  my  very  imperfect 
observat  ions,  here  in  Calcutta,  to  confirm  those  of  Golgi 
and  Marchiafava,  as  far  as  I  could  do  so  in  the 
single  case  of  quartan  ague  which  came  under  my 
observation  last  year.  In  the  first  day  of  the  apyrexia 
the  amoeba  Avill  be  found,  perhaps,  two  or  even  three 
in  a  single  field  of  the  microscope  as  in  my  case,  occu- 
pying about  ^  or  i  of  the  invaded  red  blood  corpuscles 
and  exhibiting  active  amoebic  movements.  On  the 
second  day  of  apyrexia,  it  will  be  found  that  it  has 
grown  so  as  to  occupy  half  of  the  blood  corpuscle,  to 
have  become  pigmented  at  the  periphery  and  to  have 
all  but  lost  its  motility.  On  the  third  day  of  apy- 
rexia it  will  be  found  to  occupy  nearly  the  whole  of 
the  corpuscle,  and  that  the  pigment  has  collected  to- 
wards the  centre  preparatory  to  segmentation.  The 
next  and  last  stage  of  the  cycle  of  life  is  that  of  spo- 
rulation, and  with  the  discharge  of  the  spores,  and  of 
the  toxin  which  the  amoeba  is  supposed  to  form,  comes 
the  sudden  accession  of  fever  on  the  fourth  day. 
^VIlen  this  happens  over  and  over  again,  the  same  rela- 
tionship being  repeated  between  the  growth  and  matura- 
tion of  the  amoeba  and  the  periods  of  apyrexia  and 
pyrexia  in  the  patient,  it  becomes  irresistibly  borne  in 
on  one  that  they  bear  an  intimate  and  indeed  causal 
relationship  to  each  other. 

The  study  is  more  difficult  in  tertian,  and  most  diffi- 
■  cult  in  quotidian  ague,  because  the  amoebae  of  these 
forms  of  ague  cannot  always  be  found  in  the  blood  of 
the  finger,  retii'ing  as  they  do  to  the  spleen,  brain  and 
bone  marrow  to  undergo  their  final  stages  of  segmenta- 
tion and  sporulation  prior  to  a  renewed  accession  of 
fever,  and  indeed  it  is  sometimes  only  on  post  mortem 
examination  that  the  important  part  they  have  played 


in  the  phenomena  can  be  understood,  the  number 
of  amoebae  in  the  general  circulation  not  being  always 
proportionate  to  the  severity  of  the  symptoms.  All  that 
is  wanted  to  satisfy  the  most  exacting  demand  for 
complete  evidence,  that  the  amoeba  of  Laveran  is  the 
very  cause  of  intermittent  fever,  is  that  it  should  be 
cultivated  outside  the  body  in  some  suitable  medium, 
and  that  when  a  pure  culture  so  obtained  is  injected 
into  the  body  of  an  animal  susceptible  to  the  disease, 
it  should  give  rise  to  the  symptoms  and  pathological 
changes  of  intermittent  fever.  Hitherto  the  amoebae 
of  malarial  fever  have  baffled  every  attempt  of  this 
kind  if  it  be  not  true,  as  was  reported  a  few  months 
ago,  that  Celli  of  Eome  has  succeeded  in  growing  them 
in  some  alkaline  medium. 

It  would  require  a  much  more  prolonged  and  con- 
tinuous study  than  it  has  been  in  my  power  to  give  to 
this  subject  before  I  could  say  or  ask  you  to  believe, 
with  Marchiafava,  that  each  form  of  malarial  fever  has 
its  own  variety  of  the  parasite,  and  that  you  can  tell, 
by  its  microscopic  characters,  which  variety  is  present, 
and  that  the  specimen  of  blood  is  taken  from  the  finger 
of  a  patient  suffering  from  quotidian,  tertian  or  quartan 
ague  as  the  case  may  be ;  but  it  is  my  firm  belief  that 
there  is  little  difficulty  in  doing  so,  and  my  own 
observations  here  in  Calcutta,  as  far  as  they  go,  go 
entirely  to  confirm  the  observations  of  the  great  Italian 
observers  as  may  be  gathered  from  the  phrases  I  have 
used  in  speaking  of  the  parasites  of  the  different  forms 
of  intermittent  fever,  as  if  they  were  distinct.  I  have 
now  seen  every  form  of  the  amoeba,  both  the  endoglo- 
bular  and  the  ectoglobular  bodies  belonging  to  the 
semilunar  group  with  the  exception  of  the  flagellate 
forms  in  patients  in  the  General  Hospital  in  Calcutta, 
and  they  exactly  coiTCspond  with  what  I  saw  in  Rome, 
and  is  described  and  pictured  in  Marchiafava  and 
Bignami' s  book ;  not  only  so,  but  the  variety  described 
as  that  of  quartan  ague  was  found  existing  alone  in 
my  case  of  quartan  ague  I  have  alluded  to.  Here  the 
commonest  variety  is  the  annidar  form  found  in  our 
cases  of  quotidian  ague  exactly  like  that  found  in 
cases  of  quotidian  ague  from  the  Roman  Campagna, 
and  the  same  correspondence  will  be  found  also,  I 
believe,  in  the  tertian  ague  of  the  two  countries. 

I  now  pass  to  those  cases  of  malarial  fever  in  which 
there  is  no  distinct  intermission.  These  form  an  import- 
ant proportion  of  the  cases  of  fever  treated  under  the 
name  of  remittent  fever,  and  allow  me  to  say  at  once  that 
we  all  recognise  two  kinds  of  remittent  fever,  a  malarial 
and  a  non-malarial,  which  latter  I  however  regarded 
as  a  continued  fever  ;  and  will  consider  later  as  one  of 
the  group  of  continued  fevers.  But  at  a  certain  season 
of  the  year,  that  is,  from  the  middle  of  September  to 
the  end  of  December,  in  Lower  Bengal  at  least,  a  very 
large  percentage  of  cases  of  remittent  fever  partake 
of  a  different  character,  that  is  to  say,  they  are  clearly 
of  a  malarial  nature,  and  are  equally,  with  the  varieties 
of  intermittent  fever  mentioned  before,  amenable 
to  treatment  with  quinine.  There  is  little  room  for 
doubt  that  this  group  of  fevers  the  malarial  remittents 
are  also  produced  by  the  same  amoeba  forms,  as  produce 
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the  intermittent  fevers,  and  that  they  are  in  fact  inter- 
mittent fevers  in  which  either  the  pyrexial  stage  is 
unduly  prolonged,  owing  to  the  excessive  toxic  quali- 
ties of  the  organism,  so  that  a  new  accession  of  fever 
comes  on  before  the  previous  attack  has  entirely  sub- 
sided, giving  time  only  for  a  small  remission  of  the 
pyrexia  previous  to  the  next  accession,  or  they  are  cases 
in  which  there  are  at  one  and  the  same  time  two  sets 
of  organisms  in  the  blood  whose  cycles  of  life  are 
parallel,  but  not  synchronous,  one  mituring,  sporulatiug 
and  discharging  its  toxin  some  eight,  ten  or  twelve 
hours  after  the  other,  and  thus  keeping  up  a  continu- 
ous condition  of  pyrexia.  Just  as  there  is  a  double 
tertian,  so  there  may  be,  and  in  certain  of  the  cases  I 
refer  to  there  is,  a  double  quotidian  producing  the 
phenomena,  which  constitute  what  is  described  as 
malarial  remittent  fever.  I  have  not  made  a  sufficient 
number  of  observations  to  ^'erif y  those  of  Manchiaf ava 
who  has  found  corroboration  of  this  theory  of  malarial 
remittent  fever  in  the  existence  of  amoebce  in  different 
stages  of  cyclical  growth  in  the  same  drop  of  blood, 
but  I  have  found  the  annular  forms  of  the  amoeba  present 
in  cases  of  remittent  fever  in  no  way  to  be  distinguish- 
ed from  those  so  constantly  found  in  the  quotidian 
form  of  intermittent.  I  confess,  however,  that  these 
are  most  trying  cases  to  investigate  microscopically,  at 
least  in  the  time  usually  at  my  disposal  for  these 
purposes  ;  and  I  have  in  most  cases  been  obliged  to 
form  my  diagnosis  on  general  clinical  symptoms. 

We  must,  therefore,  in  many  cases  fall  back  on 
general  symptoms  in  differentiating  the  malarial  from 
the  non-malarial  form  of  remittent  fever,  and  the 
clinical  features  on  which  we  must  depend  to  justify 
the  diagnosis  of  an  element  essentially  malarial  in  these 
cases  are  the  following  :  (a)  the  history  of  a  distinctly 
intermittent  character  of  the  symptoms  at  an  earlier  stage 
before  they  become  remittent  in  type ;  (b)  the  exist- 
ence of  a  more  or  less  distinct  remission  of  the  pyrexia 
at  a  fairly  regular  time  of  the  day  or  night ;  or  {c)  the 
occurrence  of  two  remissions,  however  slight,  and  two 
exacerbations  in  each  period  of  twenty-four  hours 
suggesting  the  existence  of  two  sets  of  organisms  ma- 
turing separately.  Observations  of  this  nature  require 
the  most  intelligent  care  and  record,  but  when  one  or 
other  or  all  of  these  phenomena  are  present  you  know 
that  you  are  dealing  with  a  c.ise  of  malarial  poisoning, 
and  you  must  exhibit  the  antidote,  even  though  no 
malarial  organisms  can  be  found  in  the  blood  of  the 
finger. 

One  more  word  before  I  pass  to  the  consideration 
of  the  group  of  continued  fevers.  It  may  be  asked 
what  practical  good  is  obtained  by  the  discovery  of  the 
mxlarial  parasite  in  the  blood.  The  clinical  phenomena 
are  already  sufficiently  clear  to  enable  us  in  nine  cases 
out  of  ten  to  dispense  with  the  microscope  in  forming 
our  diagnosis.  This  is  no  doubt  true,  but  not  to  men- 
tion the  aid  to  prognosis  afforded  by  the  number  of 
parasites  present  and  their  effect  on  the  red  corpuscles 
which  they  have  invaded,  there  are  cases  in  which  the 
-diagnosis  is  not  quite  easy,  and  in  which  the  discovery 
of  the  parasite  would  free  the  mind  of  the  physician 


from  doubt  and  perhaps  anxiety,  and  enable  him  to 
use  the  antidote  with  a  freedom  and  confidence 
which  he  could  not  otherwise  feel.  Thus  in  my  own 
practice  last  year  I  had  a  case  of  urinary  infiltration 
which,  while  apparently  doing  well,  was  suddenly 
seized  with  rigors  and  a  rapid  rise  of  temperat'ire 
followed  by  profuse  sweating,  symptoms  which,  under 
the  circumstances,  were  uncomfortably  suggestive  of 
pyoemia.  -An  examination  of  the  blood  shewed  the 
presence  of  the  amoeba  of  tertian  ague,  and  led  to  the 
administration  of  a  few  full  doses  of  quinine,  and  the 
cessation  of  all  the  symptoms.  I  venture  to  think  that 
without  the  microscope  the  treatment  would  not  have 
been  so  assured  or  so  prompt  and  effective.  In  the 
puerperal  state  similar  assistance  would  often  be  of  the 
greatest  comfort  to  us.  It  is  only  fair  in  me  to  say, 
however,  that  in  many  cases  the  observer  must  be 
prepared  for  disappointment.  The  examination  must 
often  be  prolonged  and  repeated,  and  there  are  various 
fallacies  lying  in  wait  for  the  inexperienced,  and  in 
certain  instances  where  the  general  symptoms  and  the 
prompt  response  to  the  action  of  quinine  leave  no 
ground  for  doubt  as  to  the  malarial  character  of  the 
case ;  the  most  patient  search  sometimes  fails  to  find 
any  organism  in  the  blood  of  the  finger.  In  such 
cases  the  blood  of  the  spleen  would  probably  yield 
them  abundantly.  While,  therefore,  the  presence  of 
the  malarial  parasite  in  the  blood  of  the  finger  may  be 
regarded  as  conclusive  of  the  malarial  nature  of  the 
cases,  failure  to  find  it  can  in  no  way  justify  the 
opposite  conclusion  in  the  face  of  distinct  clinical 
symptoms  of  a  malarial  type. 

And  here  pardon  me  one  moment  that  I  may  speak 
of  the  effieiejit  use  of  quinine.  There  are  many  practi- 
tioners in  this  country  who,  from  timidity  or  wrong 
teaching  or  some  other  cause,  have  no  knowledge  of, 
and  I  fear  also  no  belief  in,  the  power  of  quinine  as  an 
antidote  for  malarial  poisoning.  How,  when  or  where, 
the  practice  originated  I  cannot  discover,  but  the  belief 
is  widespread  among  professional  men,  as  well  as 
among  the  laity,  that  quinine  cannot  be  safely  or 
efficiently  administered  except  dming  the  period  of 
apyrexia,  or  at  least  in  remittent  fever  its  administratis  n 
must  be  delayed  till  a  remission  has  occm'red,  such  as 
to  bring  the  temperature  down  to  some  poiat  be  ow 
100^  Fah.  All  the  best  authorities  advocate  a  very 
opposite  plan  of  treatment,  and  I  am  glad  to  have  this 
public  opportunity  of  recording  an  emphatic  dissent 
from  the  popular  belief  and  practice.  Careful  observa- 
tions have  shown  that  qu.inine  is  most  efficient  against 
the  malarial  organism  in  the  early  period  of  its 
growth,  while  it  is  still  unpigmented  or  only 
collecting  pigment  at  its  periphery,  i.e.,  in  quoti- 
dian ague  during  the  pyrexia  and  the  crisis.  When  the 
amceba  ceases  to  grow  and  begins  to  prepare  for  segmen- 
tation and  sporulation,  that  is,  just  before  the  rigor  and 
new  accession  of  fever,  quinine  has  little  or  no  effect  on 
it,  and  I  entirely  agree  with  Marchiaiava  and  Bignami, 
that  in  malarial  remittent,  where  there  may  be,  and 
frequently  are,  two  sets  of  organisms  maturing  separate- 
ly and  severally,  at  different  times,  in  the  blood,  the 
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treatment  with  quinine  should  be  begun  without  delay 
and  continued  at  regular  intervals  without  any  regard 
to  the  state  of  the  temperature  curve.  My  own  prac- 
tice is  to  give  ten  or  fifteen  grains  by  the  mouth,  every 
four  or  six  hours,  according  to  the  severity  of  the 
symptoms. 

I  have  never  given  more  than  90  grains  in  24  hours, 
and  I  usually  find  one  drachm  in  25  hours  serves  my 
pui-pose,  but  in  the  hospitals  of  Eome,  whei;e  they  en- 
counter a  type  of  fever  of  a  severity  such  as  we  rarely 
meet  with  here,  and  which  may  prove  fatal  by  coma  in  48 
hours,  physicians  administer  much  larger  doses.  Their 
initial  dose  is  seldom  less  than  thuty  grains  in  two 
doses,  at  an  interval  of  two  or  four  hours,  and  perni- 
cious cases  they  give  hypodermic  injections  of  30  to  45 
grains,  followed  l)y  smaller  doses  of  15  grains. 

If  when  the  time  of  my  leaving  India  comes  I  were 
to  leave  a  message  to  my  professional  brethren  here,  it 
would  be  this — treat  your  cases  of  malarial  remittent 
with  quinine,  early  in  full  doses  with  a  free  and  fearless 
hand  and  regardless  of  the  temperature. 

Greutlemen,  I  yield  to  no  one  in  my  advocacy  of  the 
freest  use  of  quinine  in  malaria,  but  at  the  same  time 
I  deprecate  and  deplore  that  indiscriminate  use  of  it  in 
unsuitable  cases,  which  has  brought  this  invaluable  di'ug 
into  so  great  disrepute  among  the  natives  of  this 
country,  and  lias  given  rise  to  a  di'ead  of  it,  both  on 
the  part  of  pitient  and  practitioner,  which  effectually 
prevents  its  effective  employment  in  cases  where  it  is 
the  only  hope  of  salvation.  In  this  instance,  as  in 
every  other,  a  careful  diagnosis  is  essential.  If  after  a 
painstaking  enquiry  the  case  appears  to  be  one  of  the 
second  group,  of  which  I  am  about  to  speak,  the  group 
of  continued  fevers,  withhold  quinine  or  give  it  sparing- 
ly and  tentatively,  but  if  you  come  to  the  conclusion 
that  the  case  is  malarial,  you  cannot  give  it  too  freely 
or  fearlessly  or  with  too  lavish  a  hand. 

I  now  come  to  the  second  group  of  fevers,  our  know- 
ledge of  which,  with  perhaps  one  exception,  is  unfortu- 
nately still  vague  and  conjectural,  and  in  which  quinine 
is  not  only  of  no  avail,  but  is  sometimes  distinctly  harm- 
ful. I  refer  to  the  continued  fevers  of  which  I  '  recog- 
nise with  certainty  thi'ee,  and  probably  five,  as  specifically 
distinct.  The  three  whose  differentiation  I  regard  as 
indisputable  are  sinipl)  continued  fcvrr,  typhoid  fevir, 
and  non-malarial  remittent,  so  called — the  other  two, 
whose  title  to  a  distinctive  name  you  may  be  disposed 
to  doubt,  ai'e  fevers  especially  of  towns  known  locally  as 
'■^  Calcutta  fcvvr,''  '"''Bomhaii  ft  vir^'  etc.,  which  runs 
a  course  very  similar  to  that  of  typhoid  fever  without 
any  of  the  symptoms  of  that  disease,  and  lastly  there 
is  alow  continued  elevation  of  temperature  of  indefinite 
duration  and  without  any  distinctive  symptomatic 
features,  and  known  simply  as    low  fever.''' 

I  do  not  propose  to  allude  to  ephemeral  fever,  of  24 
hours  duration  and  due  to  chill  or  slight  exposure  to 
the  sun,  or  to  that  extremely  sudden  severe  and  fatal 
form  of  fever  called  insolation  or  sun-stroke,  or  the 
cerebro-spinal  or  typhus  fevers,  but  I  would  venture 
to  remark  that  whatever  the  returns  of  the  armies,  both 
Eui'opean  and  Native  and  of  civil  hospitals  and  jails. 


may  seem  to  say  to  the  contrary,  the  most  common  fever 
of  India  is  not  ague.  The  fact  that  "  ague"  takes  the 
first  place  in  the  returns  is  merely  due  to  a  looseness 
of  nomenclature  which  leads  medical  officers,  at  the 
instance  generally  of  their  subordinates,  to  return  as 
"ague"  every  case  of  fever  of  short  duration,  as  well 
as  those  which  shew  the  inteimittent  character  which 
entitles  them  to  that  name.  I  was  a  very  short  time 
in  India  before  I  began  a  fight  on  this  subject — a  battle 
which  continues  even  unto  this  day.  To  my  mind  no 
fever  is  entitled  to  be  called  ague  which  does  not  con- 
form to  a  certain  type,  that  is  to  saj',  unless  its  course 
is  iutenupted  by  intervals  or  more  or  less  complete 
apyrexia. 

Now  in  the  parts  of  India  where  my  lines  have  fallen 
a  type  of  fever  with  this  essential  character  has  at  no 
time  or  place  been  the  prevailing  one,  as  the  returns 
referred  to  would  lead  one  to  suppose,  and  if  you  were 
to  refuse  to  accept  as  ague  all  cases  of  fever  except 
those  in  which  intermission  was  an  essential  feature, 
you  would  sweep  away  at  once  some  thi'ee-fourths  of 
the  cases  now  returried  under  that  name.  In  teitain 
months  of  the  year,  that  is  to  say,  in  October,  Novem- 
ber and  December,  true  agues  are  more  fiequent  than 
at  other  seasons,  but  even  then  they,  by  no  means, 
constitute  the  majority  of  the  cases,  and  for  nine 
months  of  the  year  it  is  often  difficult,  even  in  a  large 
hospital,  to  find  a  cate  of  genuine  ague  for  weeks  at  a 
time. 

The  cases  which  are  thus  wrongly  returned  under 
the  heading  of  "ague"  are  really  eases  of  "simple 
continued  fever,"  a  fever  often  ushered  in  with  a  rigor, 
a  very  high  temperature  and  evidence  of  great  gastric 
disturbance.  I  have  known  the  temperature  reach 
106^  Fah.,  within  a  few  hours  of  the  commencement  of 
the  symptoms,  but  more  usually  the  ingress  is  more 
gradual,  though  the  headache  and  gastric  sj  mptoms 
are  generally  very  distressing.  The  duration  of  the 
ease  is  generally  from  three  to  eight  days,  and  there  is 
often  much  doubt  whether  it  will  or  will  not  pass  into 
typhoid  when  the  patient  is  a  European,  and  especial- 
ly if  he  is  living  in  a  drained  town. 

Such  cases  are  examples  of  a  distinct  type  of  fever 
which  has  been  recognised  and  desciibed  by  all  the  bett 
authorities  ujider  the  name  of  simple  continued  fever — 
a  name  to  which  there  is  no  objection.  But  instead  of 
determining  within  a  week  it  is  not  very  unusual, 
especially  during  the  cold  season  and  early  summer, 
for  these  cases  to  continue  for  a  longer  time,  and  then 
we  look  for  defervescence  about  the  14th,  2l8t  or  28th 
day.  These  cases  are  particularly  common  in  towns 
and  are  known  as  "  Calcutta  fever,"  "  Bombay  fever," 
etc.  It  is  open  to  any  one  to  assert  that  these  are  cases 
of  mild  typhoid  fever,  and  that  those  which  recover  early 
are  merely  abortive  cases  of  that  disease.  It  is,  however, 
I  think  impossible  for  one  accustomed  to  treat  consider- 
able numbers  of  cases  of  true  typhoid  fever,  and  who  also 
has  opportunities  of  watching  the  imperceptible  grada- 
tion of  cases  of  simple  continued  fever  into  the  cases 
now  under  consideration,  not  to  notice  distinct  differ- 
ences which  forbid  him  to  concede  more  than  that 
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certain  mild  and  abortive  cases  of  typhoid  may  be  mis- 
taken for  cases  of  the  continued  fever  of  our  towns. 
I  am  one  of  those  who  are  unable  to  admit  that  the 
whole  philosophy  of  continued  fever  in  India  can  be 
epitomised  in  the  word  typhoid.    I  cannot  admit  that 
the  bacillus  of  Eberth  is  the  only  organism  capable 
of  giving  rise  to  a  febrile  curve  of  three  or  four  weeks' 
duration.    As  a  matter  of   fact,  it  is  known,  and  has 
been  experimentally  proved  in  animals,  that  a  bacillus 
normally  present  in  large  number  in  the  human  intes- 
tine, the  bacillus  coli  communis,  is  capable  under  certain 
conditions  of   becoming  virulent  and  then  endowed 
with  a  power  of  producing  a  fever  and  even  pathologi- 
cal appearances,  including  ulceration  of   the  bowel, 
hardly  to  be  distinguished  from  those  of  typhoid  fever. 
It  has  always,  therefore,  seemed  to  me  to  be  narrow 
and  unjustifiable  to  classify  as  necessarily  typhoid  every 
case  of  continued  fever  of  three  or  four  weeks'  duration. 
If  the  bacillus  coli  communis  is  sometimes  endowed 
with  this  power,  why  not  also  some  other  organism  or 
organisms  as  yet  unknown  ?    With  the  knowledge  of 
this  possibility  before  my  eyes,  I  have  been  accustomed 
to  insist  on  the  presence  of  certain  symptoms  resembling 
those  of  typhoid  fever  before  being  prepared  to  concede 
that  any  given  case  of  continued  fever  is  one  of  that 
disease.    Now  such  symptoms  in  the  cases  I  refer  to 
are   conspicuous  by  their  absence.    It  is  true  that 
genuine  eases  of  typhoid  fever,  often  in  this  country, 
present  remarkable  variations  from   what  may  be 
considered  as  typical  of  the  disease   described  in  text- 
books.   I  need  only  allude  to  the  frequent  absence  of 
that  gradual  step-like  rise  of  temperature  during  the 
first  three  or  four  days  which  is  so  characteristic  of 
typhoid  fever  in  Europe.    Instead  of   that  we  quite 
frequently,  and  I  believe  it  to  be  the  rule  here,  have  a 
sudden  rise  to  104°  on  the  first  and  subsequent  days. 
I  need  not  mention  the  alleged  more  frequent  absence 
of   the  characteristic  eruption  here,  because  I  do  not 
think  it  is  more  often  absent  here  than  in  Europe,  and 
even  if  it  were,  it  is  not  so  much  the  absence  of  spots 
which  constitutes  our  difficulty  of   diagnosing  typhoid 
in  India,  but  rather  the  superabundance  of  spots,  at 
least  in  the  hot  weather  and  rains,  when  the  whole  body 
is  covered  with  prickly  heat,  in  the  exuberance  of  which 
it  is  as  hopeless  to  pick  out  typhoid  spots  as  to  find  the 
proverbial  needle  in  a  bundle  of  hay.    Neither  do  I 
speak  of  the  difiiculty  of  seeing  the  spots  on  pigmented 
skins,  because,  as  I  have  pointed  out  elsewhere,  the 
native  races  of  India  exhibit  a  marked  immunity  from 
typhoid  fever,  with  the  exception  of  the  lighter  coloured 
races,  the  Grurkhas  and  Burmans,  and  perhaps  other 
meat-eating  and  dram-drinking  people.    Neither  do  I 
speak  of   the  relative  frequency  of    constipation  in 
typhoid  fever  in  India,  because  I  do  not  think  it  is 
more  common  than  in  Europe ;  and  because  I  believe 
that  the   constipated  motion  of    a   genuine  case  of 
typhoid  with  its  appearance  of   orpiment  paint  is  as 
characteristic  of  the  disease  as  are  the  pea-soup  stools 
of  typhoid  diarrhoea.    But  what  I  maintain  is  that  we 
are  not  justified  in  designating  as  typhoid  fever  cases 
•which  have  neither  the  gradual  initial  rise  nor  the  erup- 


tion, nor  the  characteristic  stools,  whether  loose  and 
like  pea-soup,  or  constipated  and  like  yellow  coach 
paint,  cases  in  which  the  tongue  continues  clean  and 
moist,  or  simply  coated  as  in  any  febrile  condition,  and 
in  which  the  mind  is  clear  throughout  unless  you  give 
quinine.  I  say  we  are  not  justified  in  calling  such 
cases,  in  which  all  the  symptoms  of  typhoid  fever 
are  absent,  enteric  fever,  simply  because  they  have  a 
duration  of  three  or  four  weeks.  I  demand  that  some 
one  or  more  of  the  ordinary  symptoms  of  typhoid 
fever  should  also  be  present.  Neither  will  I  admit 
that  even  haemorrhage  from  the  bowel  necessarily 
removes  them  to  that  category  if  it  be  true  that  other 
febrile  infections  besides  that  of  typhoid  may  also  give 
rise  to  intestinal  ulceration.  I  believe  that  these  cases, 
which  I  am  now  describing,  and  which  are  so  sharply 
differentiated  from  typhoid  fever  by  the  whole  clinical 
picture  which  they  present,  constitute  a  specific  disease, 
and  must  have  a  specific  and  separate  cause  distinct 
from  the  bacillus  of  Eberth. 

A  very  few  words  will  sufiice  to  dispose  of  the  next 
form  of  continued  fever.  It  is  one  which  is  only 
occasionally  met  with  among  Europeans,  and  I  do  not 
think  I  have  met  with  it  in  natives  in  India,  but  if  it 
does  occur  among  them  it  would  hardly  be  brought 
under  my  notice.  I  refer  to  a  persistent  low  elevation 
of  temperature  unaccompanied  by  any  constant  symp- 
toms of  indefinite  duration,  and  uninfluenced  either 
by  quinine  or  arsenic.  The  temperature  never  falls 
below  99'  and  rarely  rises  above  101'5.  It  may 
continue  for  several  weeks  without  complication  except, 
perhaps,  a  tendency  to  diarrhoea  of  a  bilious  character, 
with  loss  of  appetite,  and  gradual  loss  of  strength  and 
flesh.  Some  of  these  cases  are  distinctly  aggravated 
by  quinine,  and  I  have  known  them  cease  abruptly  on 
withdrawing  the  drug  which  had  been  persistently 
given  in  the  belief  that  the  condition  was  malarial  in 
its  essential  nature.  These  cases  are  spoken  of  as 
"  low  fever  "  and  are  generally  cured  by  a  "  change"  of 
any  kind,  but  especially  by  a  trip  to  sea,  and  it  is  es- 
pecially this  form  of  fever  which  in  Calcutta  is 
benefited  by  a  visit  to  the  Sandheads.  Though  very 
ill-defined,  these  cases  constitute  a  distinct  type  of  feve.^ 
at  once  recognised  when  met  with. 

Widely  different  from  this  "  low  fever "  is  the  last 
form  of  conunued  fever  of  which  I  have  to  speak, 
namely,  the  non-malarial  remittent  (so-called).  It  is  a 
pity  we  have  no  better  name  for  this  fever,  which  is  of 
very  frequent  occurrence,  and  is  one  of  the  most  fatal 
of  our  fevers.  The  designation  "  remittent "  is  a  mis- 
nomer. It  is  no  more  remittent,  and  indeed  often  less 
so  than  typhoid.  The  temperature  is  generally  very 
high,  touching  104"  and  105^  for  a  long  part  of  its 
course,  and  the  daily  fluctuation  not  exceeding  2°  or  2-5". 
It  begins  in  a  way  not  unlike  the  cases  I  have  described 
under  the  name  of  "Calcutta  fever,  "  "Bombay  fever," 
etc.,  and  is  by  some  considered  to  be  a  variety  of  typhoid 
fever,  notwithstanding  its  divergence  from  all  the 
symptoms  of  that  disease.  Hepatic  enlargement  and 
congestion  are  early  and  constant  conditions  ;  but 
the  spleen,  as  a  rule,  continues  impalpable  below  the  ribs. 
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Bilious  diarrhoea,  in  no  respect  resembling  the  diarrhoea 
of  typhoid,  is  also  a  very  frequent  symptom — quinine 
often  given  in  large  and  repeated  doses  in  these  cases 
is  not  only  not  useful  but  so  obviously  adds  to  the 
distress  of  the  patient  without  in  any  way  producing 
an  improvement  in  the  progress  of  the  symptoms  that 
it  is  very  soon  abandoned.  Meanwhile  the  temperature 
continuing  persistently  high  marked  head- symptoms, 
especially  delirium  of  a  muttering  and  irritable  kind, 
comes  on,  and  the  patient  may  even,  and  often  does, 
pass  into  a  condition  of  coma  from  which  he  can  hardly 
be  roused.  This  condition,  one  of  persistent  high 
temperature  without  any  marked  remission,  a  distinctly 
enlarged  and  congested  liver  with  bilious  diarrhoea,  con- 
gestion of  the  back  of  both  lungs,  and  a  low  muttering 
delirium  is  generally  reached  by  the  18th  to  the  24th 
day.  If  coma  supervenes,  the  patient  fi'eqnently  dies 
about  this  period.  In  more  favorable  cases  where  the 
symptoms  are  less  severe  they  continue  for  a  week  or 
two  more,  and  the  average  duration  of  the  case  is  six 
weeks.  None  of  our  drugs  seem  to  be  of  any  use  in 
shortening  it,  certainly  not  quinine,  the  inadequacy  of 
which  in  these  cases  has  now  become  fully  recognised, 
tliough  the  disease  has  not  yet  found  a  name  or  place 
in  our  nomenclature. 

Though  I  have  seen  this  fever  in  Europeans,  it  is 
essentially  a  disease  of  natives,  and  is  not  common 
after  thirty  years  of  age,  though  frequent  enough  in 
childhood.  Like  every  other  continued  fever  in  India, 
this  also  has  been  called  typhoid  fever,  though  it  is 
difficult  to  conceive  a  condition  more  di.^tinct  from  it 
in  its  symptoms  or  course.  This  is  the  fever  which 
offers  the  highest  promise  to  the  enquirer  of  the  near 
future.  It  is  obviously  not  a  malarial  fever,  and  no 
unprejudiced  observer  would  for  a  moment  class  it  with 
typhoid,  and  yet  it  has  such  a  perfect  and  constant 
clinical  course  that  it  must  have  a  special  and  specific 
cause,  some  organism  which  is  waiting  its  discoverer. 
Such  a  discovery  has  at  last  been  made  with  regard  to 
"Malta  Fever,"  a  fever  long  and  persistently  con- 
sidered to  be  typhoid,  but  now  proved  by  the  researches 
and  experiments  of  Bruce,  Gripps  and  Hughes  of  the 
Army  Medical  Department  to  be  as  distinct  clinically, 
pathologically,  and  bacteriologically  from  typhoid 
fever  on  the  one  hand  as  it  is  from  malarial  fever  on 
the  other.  It  has  been  my  fortune  to  watch  some 
twenty  cases  of  Malta  fever  in  the  Greneral  Hospital, 
and  it  is  difficult  to  understand  how  it  could  ever  have 
been  regarded  as  related,  even  to  typhoid  fever,  so 
different  is  it  in  its  clinical  character  alone.  The 
gentlemen  I  have  named  have  succeeded  in  isolating 
the  organism  which  is  its  essential  cause,  and  have 
been  able  in  six  instances  to  induce  an  analogous  fever 
in  monkeys  by  means  of  pure  cultivations  of  the 
"  micrococcus  melitensis  "  as  it  is  called.  Malta  fever 
has  no  congener  in  India,  but  should  not  the  success 
of  Bruce,  Gipps  and  Hughes  stir  us  up  to  a  scientific 
investigation  of  our  Indian  continued  fevers  ? 
These  investigations  are  not  really  difficult.  Their 
essential  requisites  are  a  few  simple  stains  and  a 
patient    looking  through  the  tube  of  a  microscope. 


We  have  allowed  a  Frenchman  to  find  in  this  way  for 
us  the  amoebae  of  our  malarial  fevers  and  a  German  the 
comma-bacillus  of  cholera,  which  is  surely  our  own. 
disease.  Shall  we  wait  till  some  one  comes  to  discover 
for  us  the  secrets  of  the  continued  fevers  which  are  our 
daUy  study,  or  shall  we  be  up  and  do  it  for  ourselves  ? 
It  may  be  that  I  have  wearied  you  wilh  my  address, 
the  subject  of  which  is  necessarily  one  of  technical 
detail.  It  may  be  that  you  differ  from  me  entirely  in 
my  opinion  as  to  the  nature  of  the  fever  which  I  have 
now  attempted,  however  feebly  and  imperfectly,  to  differ- 
entiate and  classify ;  but  if  I  have  succeeded  in  rousing 
any  of  my  hearers,  or  any  of  those  who  may  do  me  the 
honor  of  reading  my  remarks  to  a  more  careful  clinical 
study  of  the  cases  which  come  daily  under  our  observa- 
tion in  this  enormous  field  for  clinical  study  in  which 
we  work — and  there  must  be  many  better  qualified  for 
the  task  than  I  am — and  especially  if  I  can  hope  to 
rouse  in  those,  who  have  more  leisure  than  I,  the  deter- 
mination to  study  these  fevers  bacteriologically  and  to 
make  a  precise  knowledge  of  their  true  nature  our  ovra, 
I  shall  be  content  and  think  that  I  have  perhaps  not 
written  and  spoken  in  vain. 


VOTE  OF  THANKS. 

Dr.  Bickle  (South  Australia)  moved  that  the  best 
thanks  of  this  section  be  tendered  to  Dr.  Crombie  for 
the  very  able,  thoughtful  and  instructive  address  to 
which  they  had  just  listened — an  address  which  em- 
bodied the  careful  observations  of  the  professional  life 
of  the  honoured  president  of  the  section. 

He  had  especial  pleasure  in  being  present  and  felt 
honoured  in  being  allowed  to  move  this  resolution,  in- 
asmuch as  in  Australia  congresses  such  as  these  had 
been  held,  and  the  particular  colony  he  represented  had 
been  the  one  to  initiate  and  carry  to  a.  successful  issue 
the  first  congress  in  the  Eastern  Hemisphere. 

He  had  been  repeatedly  asked  by  laymen  what  good 
could  be  expected  to  be  derived  from  these  congresses. 
His  answer  had  always  been  that  they  had  a  three-fold 
use.  Firstly,  they  stimulated  research  in  the  collecting 
of  material  for  the  papers  to  be  read  ;  secondly,  the 
reading  of  these  papers  before  others  and  the  thorough 
interchange  of  ideas  and  opinions  at  the  meetings  and 
the  various  social  functions  was  productive  of  much 
knowledge  being  acquired  and  diffused ;  and,  thirdly,  the 
publication  of  the  transactions  was  a  permanent  record 
of  the  work  done  and  the  advances  made.  He  appealed 
with  every  confidence  to  the  members  present  as  to 
whether  they  had  not  in  the  address  they  had  just  lis- 
tened to  a  complete  justification  of  the  reasons  he  had 
advanced  as  to  the  uses  of  congresses  and  address  which 
could  not  fail  to  stimulate  further  observations  of  the 
important  issues  raised  by  the  lecturer.  He  had  the 
greatest  pleasure  therefore  in  moving  that  the  heartiest 
thanks  of  the  section  be  accorded  to  Dr.  Crombie  its 
president. 

The  vote  being  seconded  was  carried  heartUy  with 
acclamation. 
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OBSERVATIONS  ON  CHOLERA  IN  INDIA. 

Br  B.  H.  HANKIN,  M.A. 

To  be  able  to  recognize  the  microbe  of  Asiatic 
cholera  in  water  or  in  dejecta  is  a  matter  of  great 
practical  importance.  Until  recently  this  was  a  matter 
of  great  difficulty,  and  even  for  the  most  expert 
bacteriologists  it  was  little  better  than  a  matter  of 
chance  ;  but,  in  1893,  Koch  published  a  paper  dealing 
with  the  question  in  which  a  simple  reliable  test  for  the 
cholera  microbe  was  described.  The  test  depends  on 
the  fact  first  noted  by  Dunbar  that  the  cholera  microbe 
flourishes  luxuriantly  in  a  solution  of  peptone.  If 
this  substance  is  added  to  water  containing  the  microbe 
of  cholera  besidas  other  bacteria  the  former  wiU  re- 
produce in  most  cases  more  rapidly  than  others ;  and 
in  twelve  to  twee ty-f our  hours  will  form  a  fine  pellicle 
on  the  surface  ol  the  liquid,  from  which  the  cholera 
microbe  may  be  isolated  in  a  pui-e  culture  with 
facility. 

Soon  after  the  publication  of  this  paper,  Metschni- 
koflf,  SanareUi,  and  others,  published  accounts  of  the 
finding  in  water,  at  places  where  no  cholera  existed  at 
the  time,  of  microbes  practically  undistinguishable 
from  that  of  cholera.  Large  numbers  of  persons  using 
this  water  were  in  perfect  health  ;  these  microbes  there- 
fore were  completely  harmless.  These  discoveries  threw 
no  doubt  on  the  authenticity  of  the  cholera  microbe  as 
the  cause  of  cholera ;  but  they  threw  great  doubts  on 
the  tests  for  the  cholera  microbe  described  by  Koch. 
The  discoveries  came  to  the  conclusion  that  there 
existed  in  nature  a  number  of  harmless  microbes  that 
could  not  be  distinguished  from  that  of  cholera  by 
any  known  test ;  and  that  therefore  it  was  impossible  to 
say  whether  a  specimen  of  water  contained  the  microbe 
of  cholera,  or  whether  it  merely  contained  a  harmless 
microbe  that  has  a  similarity  to  it.  It  was,  however, 
also  suggested  that  these  cholera-resembling  microbes 
were  in  reality  the  true  cholera  microbe,  but  in  a  state 
of  degeneration.  So  far  as  I  know  no  proof  has 
hitherto  been  given  of  the  truth  of  this  suggestion.  I 
propose  in  this  paper  to  attempt  to  fill  this  hiatus. 

Commonly,  in  an  European  town,  there  are  at  most 
two  or  three  sources  of  water  in  use.  In  an  Indian 
town,  on  the  contrary,  there  are  usually  hundreds  of 
sources.  In  some  places,  as  Oawnpore,  there  may  be  a 
well  in  almost  every  house.  Each  of  these  wells  may 
contain  the  cholera  microbe  under  different  conditions. 
This  peculiarity  no  doubt  complicates  the  questions 
connected  with  the  distribution  of  cases  in  a  cholera 
epidemic,  and  makes  their  explanation  more  difficult. 
But  for  the  present  purpose  this  was  an  advantage,  for 
in  a  single  outbreak  in  a  town  it  was  possible  to  meet 
with  the  cholera  microbe  in  a  state  of  degeneration 
under  a  hundred  different  conditions,  and  to  see  in  each 
case  whether  it  continued  to  exist  in  the  well  water, 
in  a  degenerated  condition,  after  the  epidemic  had 
passed  away. 

If  the  above-described  view  is  correct,  namely  that 
the     cholera-resembling    "  vibrios, "    discovered  by 


several  authors,  are  really  nothing  more  than  cholera 
microbes  in  a  state  of  degeneration,  then  one  would 
expect  to  find  that  during  cholera  epidemics  a  "  vibrio  " 
would  be  present  in  well  water  ;  and  that,  after  the 
cessation  of  the  epidemic,  the  vibrio  would  be  found 
showing  various  characters  of  degeneration,  and  that 
at  a  later  time  no  trace  of  a  vibrio  would  be  detected 
in  the  water. 

My  experiments  to  test  this  point  have  been  carried 
out  with  the  co-operation  of  Surgeon-Colonel  Hutche- 
son,  the  Sanitary  Commissioner,  N.-W.  P.  and  Oudh, 
who  arranged  to  have  sent  to  me  specimens  of  well 
water  from  different  towns  at  intervals  of  a  month. 
In  each  case,  a  town  was  chosen  in  which  cholera  was 
present  during  the  past  summer,  and  water  from  the 
same  set  of  wells  was  sent  to  me  on  the  different 
occasions.  In  some  cases  I  can  qiiote  observations 
made  personally  on  the  spot.  The  resiJts  are  as 
follows : — 

Cholera  was  very  prevalent  in  Lucknow  during 
the  past  summer,  reaching  its  maximum  during  August 
and  dying  out  m  September.  In  October,  I  detected 
a  vibrio  in  five  samples  of  well  water  out  of  ten  that 
had  been  sent  to  me.  In  November,  it  was  found  in 
eight  out  of  twelve  ;  and  in  December  it  was  found  in 
only  two  out  of  twelve.  Thus,  in  this  case,  microbes 
resembling  that  of  cholera  vanished.from  the  water  in 
the  great  majority  of  cases  within  three  months  of  the 
cessation  of  the  epidemic.  Out  of  seventeen  wells  in 
the  Sadr  Bazaar,  in  Lucknow,  where  cholera  did  not 
exist  in  epidemic  form  in  the  summer  months,  a 
vibrio  was  only  detected  in  two.  The  tests  were 
carried  out  early  in  October.  At  the  same  time 
water  from  the  same  number  of  wells  on  the  road 
leading  from  Lucknow  to  Fyzabad  were  tested,  and 
a  vibrio  was  only  detected  in  one.  This  well  was 
situated  near  the  cholera  camp,  where  portions  of  the 
East  Lancashire  Regiment  had  been  encamped 
during  the  outbreak  in  that  regiment.  As  I  am  on  a 
commission  of  investigation  into  this  outbreak  I  am 
unable  to  say  more  than  that  there  is  no  reason  for 
connecting  this  well  with  any  part  of  the  outbreak 
among  the  troops.  For  the  same  reason  I  also  do  not 
think  it  well  to  refer  to  the  results  of  a  search  for 
cholera  microbes  in  different  parts  of  the  East  Lanca- 
shire lines,  beyond  saying  that  the  results  confirm  the 
conclusions  that  I  shall  arrive  at  in  this  paper.  At 
the  time  when  cholera  was  prevalent  in  the  East 
Lancashire  Regiment  an  investigation  was  made  into  the 
water-supply  of  the  16th  (Queen's)  Lancers  who 
remained  free  from  the  disease.  Of  seven  specimens 
of  water  examined,  taken  from  wells,  the  dairy,  and 
the  soda  water  factory,  a  vibrio  was  only  detected  in 
dirty  water  used  for  washing  the  soda  water  bottles. 
This  had  very  probably  been  carried  by  the  coolies 
engaged  in  this  work  from  the  native  parts  of  the 
town. 

In  Fatehpur,  the  cholera  leache*^  its  maximum  on 
the  29th  July,  and  had  died  out  by  the  18th  August. 
A  vibrio  was  detected  in  four  out  of  six  specimens  of 
water  examined  in  August.    Specimens  from  the  same 
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six  wells  were  examined  in  October,  and  again  a  vibrio 
was  found  in  four  cases.  In  November,  it  was  only 
detected  in  one  out  of  six ;  and,  in  December,  it  was 
not  found  in  any  of  the  samples.  In  this  case,  again, 
the  vibrio  had  vanished  in  the  majority  of  the  cases 
in  the  third  month  after  the  epidemic,  and  in  the 
fourth  month  it  had  completely  vanished. 

In  Efcawah,  the  cholera  reached  its  maximum  in 
August  and  ceased  in  September.  Four  wells  were 
examined  in  October,  and  a  vibrio  was  detected  in 
two.  In  November,  it  was  not  detected  in  any  of 
the  four  wells  examined.  Here  the  vibrio  vanished 
within  two  months  of  the  cessation  of  the  epidemic. 

In  Unao,  the  cholera  existed  at  the  same  time  as  in 
other  places  mentioned.  The  vibrio  was  found  in  thirteen 
out  of  fourteen  wells  examined  in  July,  that  is  to  say  at 
a  time  when  cholera  existed.  In  October,  it  was  found 
in  six  out  of  seven  wells  examined.  In  November, 
it  was  detected  in  eight  out  of  fourteen.  Here,  un- 
fortunately, the  experiment  was  interrupted,  as  owing 
to  a  mela  the  Civil  Surgeon  thought  it  necessary  to 
disinfect  the  wells. 

Cholera  assumed  large  proportions  in  Cawnpore 
during  August,  having  commenced  in  May.  It  ceased 
in  September.  I  spent  three  days  in  August  making 
observations  in  Dalelpurwa,  a  quarter  of  the  town  that 
had  been  most  severely  affected,  but  in  which,  as  subse- 
quent events  showed,  the  epidemic  had  practically  ceased. 
Here  I  found  the  cholera  microbe  in  nearly  every  well 
in  the  place.  However  it  already  showed  some  signs 
of  degeneration,  in  that  in  each  case  the  colonies  that 
it  formed  on  agar  were  minute  and  difficult  to  detect. 
They  also  grew  more  slowly  than  usual.  The  microbe 
was  only  detected  in  one  out  of  fifteen  wells  sent  to  me 
in  October.  Thus,  within  one  month  of  the  cessation 
of  the  outbreak,  the  cholera  microbe  had  vanished 
nearly  completely  from  the  water. 

I  believe  that  it  is  a  rule  that  when  cholera  is 
prevalent  in  a  town  for  isolated  cases  of  cholera  to 
occur  among  troops  in  neighbouring  cantonments.  In 
days  gone  by  such  cases  used  to  be  explained  by  ascrib- 
ing them  to  the  "  miasm  "  or  to- the  "  variations  in  the 
level  of  the  subsoil  water  "  that  were  supposed  to  cause 
cholera.  At  the  present  time  they  are  usually  ascribed 
to  the  unfortunate  individuals  having  picked  up  the 
infection  in  the  Sadr  Bazar,  even  in  cases  in  which  no 
evidence  exists  as  to  their  having  gone  out  of 
bounds.  In  the  present  case,  during  the  epidemic  in 
the  town  of  Cawnpore,  dropping  cases  of  cholera 
existed  among  the  troops,  and  some  of  them  had  been 
moved  into  a  "  preparatory  camp "  outside  their 
barracks.  Luckily  I  examined  the  well  water  in  use, 
and  was  able  to  show  that  it  did  not  contain  the 
cholera  microbe ;  and,  as  is  usually  the  case  with 
covered-in  wells,  so  far  as  my  experience  goes,  the 
water  was  distinctly  good.  Thus  the  Medical  Officer  in 
charge  was  spared  some  anxiety,  and  the  soldiers  were 
saved  the  risk  involved  in  having  to  use  water  from  a 
new  and  untried  source.  I  paid  a  visit  to  the  regi- 
mental cofEee-shop  and  cook-house,  and  took  away 
with    me    specimens    of    everything    that  could 


possibly  be  put  in  into  a  bottle.    Out  of  thirteen 
specimens  examined  the  cholera  microbe  was  detected 
in  three.    As  above  mentioned,   the  microbe  was  not 
detected  in  the  drinking  water  in  use  in  the  regiment. 
Neither  was  it  present  in  the  water  used  for  washing 
purposes.     Neither  was  it  present  in  any  wells,  that 
I    could    find,  that  might  have  been  used  by  the 
bhistis  had  they  disobeyed  orders.    At  the  time  that  I 
went  into  the  cookhouse,  the  floor  had  been  recently 
cleaned,  and  I  collected  some  water  from  the  drain  on 
the  floor.    Here  the  cholera  microbe  was  found  in  a 
stite  of  full  virulence.    It  was  tested  on  a  guineapig, 
and  found  to  kill  the  animal  in  6^  hours.    The  cholera 
microbe  was  also  found  in  some  milk  that  had  been  set 
aside  for  the  men  on  guard,  who  were  allowed  to  have 
a  cup  of  tea  in  the  early  morning.    This  vibrio  killed  a 
guineapig  in  eight  hours,  and  consequently  may  also  be 
described  as  fully  virulent.    The  cholera  microbe  was 
also  found  on  some  chopped  meat.    This  killed  a  gui- 
neapig in  ten  hours,  and  therefore  was  also  virulent.  I 
think  there  can  be  no  doubt  that  these  cholera  microbes 
had  been  carried  from  the  native  part  of  the  town  by 
the  coolies  employed  as  "  cook's  mates."    It  appears  to 
me  that  these  discoveries  of  the  presence  of  cholera 
microbes  in  and  on  food,  in  the  regimental  cookhouse, 
make  any  other  hypothesis  as  to  the  origin  of  the  iso- 
lated cases  of  cholera  that  were  appearing  among  the 
troops  unnecessary.    In  the  native  town  the  cholera 
microbe  was   practically    everywhere.    There   is  no 
sewage  system.    Shallow  surface  drains  exist  in  every 
street.    At  the  time  of  my  visit  it  seemed  to  me  these 
drains  contained  cholera  dejecta  with  very  little  other 
liquid  to  dilute  it.    In  some  of  the   smaller  streets 
the  drain   ran  along  the  centre   of   the  road,  and 
it  was  impossible  to  walk  along  without  placing  one's 
foot  at  every    step    in    cholera    dejecta.     In  one 
room  I  saw  a  man   dying   of   cholera.    The  [eva- 
cuations went  on  to  the  floor,  and  thence  ont  by  a 
hole  in  the  wall  into  the  street.    The  room  was  about 
eight  feet  square.    On  the  floor  was  lying  the  brass 
vessels,  and  the  rope  used  for  drawing  water.  The 
well  that  furnished  the  water  used  by  the  household 
was  in  a  corner  of  the  room.    This  was  in  one  of  the 
largest  streets  in  the  towns.    In  one  street  I  saw  a 
native  who  wanted  to  clean  his  brass  drinking  vessel. 
Natives  usually  scour  these  vessels  with  earth.    In  this 
case  the  earth  was  hard,  and  the  man  could  not  scoop 
any  into  his  hand.    He  happened  to  be  standing  in  the 
gutter,  and  seeing,  by  him,  one  of  these  holes  in  the 
wall  of  a  house  that  serve  as  an  escape  for   sewage,  he 
plunged  his  hand  into  it  and  pulled  out  a  handful  of 
black  mud  with  which  he  cleaned  his  drinking  vessel. 

Everywhere  millions  of  flies  were  settling  on  the 
filth  and  cholera  dejecta  in  the  drains,  and  then  settling 
in  crowds  on  the  food  displayed  in  the  shops.  It  is 
known  that  flies  are  active  agents  in  the  diffusion  of 
disease,  and  this  being  the  state  of  affairs  it  is  no 
wonder  that  cholera  was  prevalent.  It  appears  to  me 
to  be  very  important  that  men  engaged  in  handling 
the  food  of  British  soldiers  should  be  prevented  from 
going  into  places  where  such  a  state  of  affairs  exist. 
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These  cholera  microbes  from   the  regimental  cook- 
house which,  as  I  have  suggested,  came  irom  the  streets 
of  the  town,  made  large-sized  colonies  on  agaragar,  and 
were  isolated  readily  enough,  though  owing  to  press  of 
time  I  had  to  do  this  part  of  the  work  while  travelling 
by  rail.    The  microbes  from  the  wells  in  the  native  part 
of  the    town,  where  I    chiefly  worked  as  already 
stated,  were  only  isolated  with  difficulty  and  formed 
minute  colonies  on  the  food  materials.  Unfortunately 
I  did  not  test  their  virulence  on  guineapigs.  Thus, 
though  I  have  no  proof  of  this,  I  think  it  very  probable 
that  they  had  a  slight  degree  of   vii'ulence.    The  fact 
that  they  died  out  within  a  month  in  the  well  water  sug- 
gests also  that  they  were  degenerated  at  this  time. 
In  Cawnpore    the  cholera  this  year  began  in  'Kay. 
The  epidemic  showed  a  great  exacerbation  after  the 
rains  had  set  in.    It  is  usual  to  suppose  that  this 
phenomenon  has  something  to  do  with  the  variations 
in  the  level  of  the  subsoil  water.    I  suspect  that  the 
appearance  of  cholera  has  as  much  to  do  with  the 
changes  in  the  level    of   subsoil    water  as  has  the 
appearance  of  snipe  in  a  jhil.    Both  the  presence  of 
the  birds  in  the  swamp  and  of  the  microbes  in  the 
streets  are  coincident  in  time  with  a  variation  in  the 
level  of  the  subsoil  water.    But  I  see  no  reason  to 
imagine  that  it  is  anything  more  than  the  presence 
of  water  on  the  surface  that  favours  the  organism 
in   either    case.    The   above-described  phenomenon 
shown  by  cholera  in  Cawnpore  and  other  places  can  be 
readily  explained  with  the  help  of  the  known  qualities 
of  the  cholera  microbe,  without  any  reference  to  subsoil 
water  or  any  need  to  invoke  unknown  or  mysterious 
factors  whatever.    When  the  cholera  infection  first 
reaches  the  town  in  the  hot  weather  it  is  limited  for  its 
means  of  propagation  to  the  well  water.    Owing  to 
the  intense  heat  and  dryness  of   the  air  during  the 
hot  weather  the  microbe  is  quickly  killed  when  the 
dejecta    containing  it    are  exposed  in    the  streets. 
It  may  be  remembered  that  no  microbe  is  so  easily 
killed  by  drying  as  that  of  cholera.    During  the  hot 
weather   flies  only  travel  about  out  of  doors  in  the 
morning  and  evening.    After  the  commencement  of 
the  rains,  a   ditferent   state  of   affairs   exist.  The 
surface  of  the  ground  is  moistened,  and  the  rate  of 
evaporation  is  diminished.    The  sky  al=o  is  frequently 
clouded.    The  bactericidal  action  of  sunlight  is  there- 
fore lessened.    Flies  at  this  season  stay  out  of  doors 
during  tlie  greater  part  of  the  day.    For  these  reasons 
it  is  inevitable  that  cholera  microbes  have  better  chances 
of  continuing  to  exist  in  the  streets,  of  being  carried 
about  by  human  intercourse  or  by  flies,  and  thus  of 
finding  their  way  on  to  food,  &c.,  than  they  have  in  the 
hot  weather.    Very  probably  this  is  the  cause  of  the 
exacerbation  of  the  outbreak  that  is  so  often  observed 
at  this  time.    In  Cawnpore,  on  the  occasion  in  question, 
I  believe  the  epidemic  ceased  abruptly  on  the  occurence 
of  a  severe  downfall  of  rain.    Some  people  who  have 
much  greater  experience  of  cholera  than  I  can  lay 
claim  lo  have  told  me  that  this  relation  is  constantly 
observed.    Others,  on  the  other  hand,  say  that  no  such 
relation  exists.    I  have  had  no  opportunity  of  examining 


the  meteorological  and  epidemiological  records  which 
ought  very  easily  to  settle  this  point.  If  it  is  true  that 
such  a  relation  exists,  it  appears  to  me  that  an  explanation 
is  ready  to  hand.  The  heavy  rain  obviously  washes 
the  streets  and  removes  most  of  the  dejecta  and  cholera 
microbes.  In  this  way  the  opportunities  of  infection 
of  food,  &c.,  ought  to  be  diminished.  I  am  told  that 
the  cessation  of  the  epidemic  after  a  heavy  downfall  of 
rain  is  so  sudden  that  it  can  scarcely  be  explained  by 
reference  to  a  change  in  the  level  of  the  water  in  the 
wells,  and  to  a  consequent  diminution  in  the  daily  dose 
of  the  microbe  drunk  by  the  inhabitants. 

In  the  Gonda  district  I  found  vibrios  in  a  large 
number  of  specimens  of  water  from  wells  in  various 
villages.  A  vibrio  was  met  with  in  four  out  of  ten 
wells  in  Balrampur  which  were  examined  at  a  time  when 
cholera  still  existed.  In  Dhusaha  it  was  found  in  three 
wells.  One  well  and  a  tank  in  this  village  did  not 
contain  it.  Cholera  was  still  present  in  the  village. 
No  vibrio  was  detected  in  well  water  from  the  village 
of  Suganagar  three  months  after  the  cessation  of  the 
epidemic.  It  was  found  in  the  water  of  five  villages, 
at  intervals  of  one  to  two  months  after  the  cessation 
of  the  epidemic.  Out  of  thirteen  samples  from  these 
villages,  the  vibrio  could  only  be  isolated  from  the 
water  of  two  wells  situated  in  a  village  in  which 
cholera  existed  at  the  time,  in  spite  of  repeated 
attempts.  In  every  other  case  the  microbe  refused  to 
grow  on  solid  media.  In  one  case  it  was  isolated  from 
well  water  (in  another  village)  which  had  shown  no 
evidence  of  infection  for  several  days.  This  was  found 
to  be  harmless  to  a  guineapig.  A  similar  result  was 
obtained  in  a  parallel  case. 

In  and  near  Shahgunj  (a  suburb  of  Agra),  a  vibrio 
was  found  in  18  wells  out  of  24  examined  during  a 
restricted  cholera  epidemic.  Seven  of  these  wells  were 
disinfected.  A  month  after  the  cessation  of  the  epi- 
demic a  vibrio  was  not  to  be  found  in  a  single  well  in 
Sliahgnnj.  It  was  met  with  in  one  well  in  the  neigh- 
bourhood (Rooiniuudi).  This  vibrio  was  isolated  with 
difficulty  on  agaragar.  It  was  injected  into  a  guinea- 
pig,  and  the  aniiiial  died  after  18  days.  No  post 
mort  m  examination  was  however  made,  but  I  think  ^.t 
scarcely  probable  that  the  death  of  the  animal  had  to  do 
with  the  inoculation.  At  the  time  of  the  epidemic,  I 
isolated  the  vibrio  from  all  the  well-  that  contained  it 
on  solid  food  media  with  ease.  These  vibrios  fonned 
large-sized  colonies.  One  was  tested  on  a  guineapig 
and  killed  it  in  17  hours. 

During  August,  when  cholera  was  so  prevalent  in 
the  rest  of  the  provinces,  Agra  remained  nearly  free 
from  the  disease.  During  August,  however,  dian-hcea 
was  very  prevalent  in  the  town.  It  is  possible  that 
this  was  due  to  the  cholera  microbe  being  present  in  a 
weakened  condilion.  On  tvv'o  or  three  occasions  I  have 
had  opportunities  of  examining  water  that  was  sus- 
pected to  hfive  caused  diarrhoea  in  A  gra.  In  each  case 
a  microbe  indistinguishable  from  that  of  cholera  was 
detected.  Possilly  this  epidemic  of  diarrhcei  has  to  do 
with  the  fact  that,  in  October,  I  found  a  vibrio  in  six 
out  of  twenty  wells  tested  in  a  suburb  of  Agra  near 
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the  Bridge  of  Boats,  and  on  a  side  of  the  river  where 
the  municipal  Avater  is  not  laid  on.  The  same  wells 
were  examined  two  months  later,  and  a  vibrio  was  only 
detected  in  two  instances. 

To  summarise  these  results :  We  have  seen  that  in 
a  large  number  of  localities,  situated  often  under  very 
different  climatic  and  other  conditions,  "vibrios,"  that 
is  to  say  microbes,  resembling  that  of  cholera,  are  ex- 
tremely rarely  to  be  found  except  in  places  in  which 
cholera  has  recently  existed.  During  the  epidemic,  so 
far  as  tested,  ihej  generally  show  virulence,  power  of 
giving  the  indol  reaction,  and  other  characters  regarded 
as  typical  of  the  cholera  microbe.  After  the  cessation 
of  the  epidemic,  they  show  a  greatly  diminished 
virulence  for  guineapigs ;  and,  in  their  limited  ability 
to  grow  on  agaragar,  they  show  a  diminution  of  vitality 
that,  I  think,  may  safely  be  regarded  as  an  indication  of 
diminished  virulence.  Such  degenerated  vibrios  show 
great  tendency  to  die  out  in  ordinary  cultures,  so  that 
it  is  difficult  to  keep  them  alive  for  any  time  in  the 
laboratory.  The  conclusion  from  these  researches  is,  I 
think,  inevitable  that  these  vibrios  are  nothing  more 
than  the  microbe  of  cholera  in  a  degenerated  condition. 
Whether  such  vibrios  can,  under  any  condition,  ever 
regain  their  vanished  virulence,  and  thus  again 
become  capable  of  starting  an  epidemic,  must  be  a 
subject  for  future  research.  This  is,  I  believe,  the  first 
time  that  it  has  been  shown  that  the  cessation  of 
an  epidemic  is  due  to  a  weakening  of  the  particular 
microbe  involved. 

A  small  number  of  exceptions  to  this  rule  can,  however, 
be  quoted.  I  found  the  cholera  microbe  in  a  disused  tank 
in  Agra  ten  months  after  the  cessation  of  an  epidemic  in 
the  neighbouring  syces'  lines.  As  shown  by  an  experi- 
ment on  a  guineapig  it  was  in  a  fully  virulent  condition. 
The  tank  was  pucca,  and  at  time  of  examination  only 
contained  black  stagnant  mud.  It  was  difficult  to  reach 
down  to  the  level  of  this  mud,  and  for  this  reason  I  do 
not  tliink  that  it  liadrecentl}^  come  into  use  for  cbinking 
or  other  purposes.  I  have  .little  doubt  that  if  a  shower 
of  rain  had  filled  up  the  tank,  and  if  it  had  been  used,  a 
cholera  outbreak  would  have  resulted. 

My  observations,  made  at  the  Magh  Mela  at  Allaha- 
bad in  the  spring  of  1894,  have  some  interest  in  this 
connection.  I  believe  no  cholera  had  existed  in  or  near 
Allahabad  for  a  long  time  before  the  mela.  The  "  great 
day  "  was  5th  February ;  but  the  site  of  the  camp  was 
crowded  with  pilgrims  for  weeks  before  and  after  this 
date.  On  this  "great  day "  it  is  calculated  that  over 
2,000,000  pilgrims  visited  the  bathing  ghat.  The 
sanitaiy  arivangements  in  the  camp  were  wonder- 
fully complete  and  successful.  The  cleanliness  and 
freedom  from  smell  noticeable  in  the  camp  presented 
a  marked  contrast  to  the  conditions  to  be  met  with 
in  the  neighbouring  village  of  Daragunj.  This 
was  pituated  on  the  bank  of  the  Granges  outside 
the  limits  of  the  camp,  and  about  a  mile  above  the 
point  of  junction  of  the  Granges  and  the  Jumna.  I 
arrive  1  in  Allahabad  on  the  3rd  of  February,  and  on 
that  day  collected  nearly  sixty  samples  of  water  from 
different  wells  and  tanks  in  or  near  the  site  of  the  mela. 


Out  of  the  total  number  of  specimens  of  water  examined 
vibrios  were  detected  in  eleven  in  the  peptone  culture, 
but  I  only  succeeded  in  isolating  them  on  agaragar  in 
four  instances.  The  following  table  gives  their  sources 
and  the  results  of  their  injection  into  gumeapigs: — 

(1)  Junction  of  Ganges  and  Jumna    ...  Death  afler  32  liours. 

(3)  Dharuia  Bibi  Well      ...  ...      „       „    102  „ 

(3)  Tank  near  river  opposite  Daraganj       „       ,,      J  5  „ 

(4)  Uatch  pit  receiving  drains  of  Dara- 

ganj   ....  ...  ...     „       „     24  „ 

On  February  1 6th  I  paid  a  second  visit  to  the  Allahabad 
fair.  At  this  time  the  majority  of  the  pilgrims  had  dis- 
persed. Cholera  also  had  broken  out  in  Daraganj,  and 
in  the  town  of  Allahabad.  On  this  occasion  1  searched 
for  the  cholera  microbe  in  sixteen  specimens  of  water, 
including  all  those  in  which  I  had  previously  found 
a  vibrio.  Of  the  eleven  specimens  in  which  the 
vibrio  had  previously  been  found,  it  had  vanished  in 
all  except  in  those  from  Daraganj  and  the  junction 
of  the  Granges  and  Jumna.  It  was  found  in  one  loca- 
lity in  which  it  had  not  previously  been  detected,  namely 
in  the  ditch  opposite  the  Dharma  Bibi  Well.  I  succeed- 
ed in  isolating  these  vibrios  in  each  case,  and  the  results 
of  their  injection  into  guineapigs  are  as  follows  : — 

(1)  Ditcli  opposite  Dhiirn)a  Bibi  Well    ...  Death  in  21J  hours. 

(2)  Junction  of  Ganges  ami  Jiunna       ...      „         13|  „ 

(3)  Catcii  pit  receiving  drains  of  Daraganj     ,,  4 

Specimens  of  water  from  three  wells  in  Daraganj 
were  examined.  They  contained  48,000,  29,000,  and 
120,000  microbes  per  cubic  centimetre  respectively,  but 
the  cholera  microbe  was  not  among  them. 

I  have  not  previously  published  an  account  of  these 
observations,  because  I  could  not  be  sure  of  their  im- 
port until  I  had  obtained  the  results  described  in  the 
earlier  portion  of  this  paper.  Taking  these  results  into 
consideration,  the  conclusion  is,  I  think,  inevitable  that 
the  vibrios  that  I  found  on  the  occasion  of  my  first 
visit  to  Allahabad  were  degenerated  cholera  microbes. 
Of  the  eleven  vibrios  found  six  came  from  wells. 
The  rest  were  obtained  from  tanks  and  from  the 
river.  It  would  seem  probable  that  their  appearance 
in  these  different  localities  was  connected  with  the 
large  amount  _  of  contamination  of  the  wells  and 
tanks  owing  to  the  great  concourse  of  pilgrims. 
Their  rapid  disappearance  after  the  dispersal  of  the 
pilgrims  is  an  indication  of  what  I  believe  to  be  a 
very  general  rule,  namely,  that  the  cholera  microbe 
degenerates  rapidly  when  it  gets  into  well  water. 
This  conclusion  is  based  both  on  the  above  observa- 
tions and  on  what  I  believe  to  be  a  wellknown 
epidemiological  fact,  namely,  that,  if  the  cholera 
virus  (in  these  provinces)  gets  into  well  water  it 
loses  its  virulence  within  eight  days  under  ordinary 
conditions.  In  support  of  this  conclusion  I  can 
quote  the  following  observations  made  during  a  mela 
held  last  November  in  Fyzabad.  No  cholera  existed 
at  this  mela,  but  during  the  mela  the  cholera  microbe 
appeared  in  the  well  water.  On  the  21st  October 
water  was  sent  to  me  from  the  Civil  Surgeon  of  Fyza- 
bad from  three  wells.  None  of  them  contained  the 
cholera  microbe.    On  the  10th  November  water  was 
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again  sent  to  me  from  the  same  three  wells.  In  each 
case  it  contained  the  cholera  microbe.  At  this  time 
the  pilgrims  were  collecting  for  the  mela  that  was  held 
on  the  14th  and  15th  November.  The  cholera 
microbe  from  one  of  these  wells  (that  at  Singar  Grhat) 
was  isolated  and  injected  into  a  guineapig.  The 
animal  died  after  thirteen  hours.  On  17th  November, 
water  was  again  sent  to  me  from  the  same  three  wells. 
The  cholera  microbe  was  again  detected  in  two  of  the 
wells  but  had  vanished  from  the  third.  It  appeared  io 
be  present  in  smaller  quantity  as  it  could  only  with 
difficulty  be  found  in  the  peptone  culture.  It  was 
isolated  fi'om  the  same  well  as  before  and  was  found  to 
kill  a  guineapig  in  sixteen  hours.  Thus  we  have  slight 
evidence  that  the  cholera  microbe  was  degenerating  in 
this  well  water.  That  it  would  increase  in  numbers 
in  this  well  water  is  shown  by  the  following  experi- 
ments. A  cholera  microbe  from  the  Balrampur  district 
was  used.  Some  water  from  the  Singar  Grhat  well  in 
Fyzabad  that  had  been  collected  on  the  13th  Novem- 
ber was  sterilised  and  inoculated  with  the  above  men- 
tioned microbe.  Plate  cultures  were  made  with  the 
following  result: — 

Numbers  of  microbes  present  after 

0       1       2       3       4        27  Hours. 
Singar  Gbat  ...  350    400    950    750    350  72,000 
Gopiil  JIutula...  350   350  1500   450    700  120,000 

The  cholera  microbe  employed  had  previously  been 
grown  in  a  weak  peptone  solution.  Further  cultures 
were  made  on  the  following  day  which  showed  that 
in  the  case  of  Gropal  Munda  water  there  was  a  pure 
cholera  culture,  but  a  foreign  microbe  had  got  into 
the  other  culture  and  to  a  slight  extent  had  reproduced. 

In  other  experiments  a  series  of  bulbs  were  blown  on 
a  glass  tube.  Between  each  pair  of  bulbs  a  tight  plug 
of  asbestos  was  placed.  An  opening  was  made  on  each 
bulb,  through  which  samples  of  the  culture  fluid  could 
be  removed  for  examination.  Each  bulb  was  half  filled 
with  tap  water,  to  which  was  added  some  ■  human  epi- 
thelium as  an  example  of  an  impurity  likely  to  get 
into  well  water  during  a  mela.  The  bulb  at  one  end 
of  the  tube  was  inoculated  with  a  cholera  microbe  from 
Shahgunj.  The  same  bulb  was  also  inoculated  with 
some  bouillon  that  had  been  allowed  to  become  impure 
and  contained  a  variety  of  microbes.  The  necessary 
control  experiments  were  made,  which  showed  that  this 
bouillon  did  not  contain  a  cholera  microbe  and  that  the 
cholera  microbe  was  absent  at  first  from  the  other  bulbs. 
Every  day  the  liquid  in  the  different  bulbs  was  exa- 
mined. The  cholera  microbe  was  found  to  travel  in 
the  course  of  two  days  to  the  other  end  of  the  tube  and 
was  to  be  seen  in  abundance  in  the  microscopic  speci- 
mens made  from  each  of  the  bulbs.  Though  it  thus 
gave  evidence  of  its  being  able  to  reproduce  in  the 
presence  of  other  microbes  under  these  conditions,  it 
also  appeared  to  have  become  degenerated,  for  though 
before  being  put  into  the  bulb  it  grew  readily  enough 
on  agaragar,  it  afterwards  sbowed  signs  of  degenera- 
tion, in  that  it  refused  .to  develope  on  this  substance. 


Thus,  it  is  probable  that  the  cholera  microbe  gradually 
degenerates  in  well  water  during  melas,  though  it  can 
reproduce  in  such  water  at  any  rate  in  some  cases. 

The  cholera  microbe  was  present  in  the  water  at  the 
bathing  ghat  at  a  time  when  two  million  persons  or 
thereabouts  drank  of  the  water  in  a  single  day.  There 
is  no  reason  for  supposing  that  it  caused  cholera  in  any 
case.  This,  no  doubt,  is  owiug  to  the  comparatively 
low  degree  of  virulence  that  it  possessed. 

Though  there  is  reason  for  thinking  that  the  cholera 
microbe  thus  degenerates  rapidly  in  well  water,  there 
is  no  similar  reason  for  thinking  that  conditions  may 
not  exist  in  which  it  can  maintain  its  virulence. 
Indeed  the  observations  made  on  the  cholera  microbes 
in  the  catch  pit  at  Daragunj  go  to  support  this  view. 
This  is  a  hole  in  the  sand  on  the  banks  of  the  Oanges 
about  three  feet  in  diameter  that  contained  stagnating 
water,  and  had  a  small  drain  running  into  it  fi'oni  the 
village.  This  water  on  the  occasion  of  my  first  visit  was 
found  to  contain  over  three  million  microbes  per  c.c. 
The  cholera  microbe  then  obtained  from  it  killed  guinea- 
pigs  in  2-4  hours.  A  fortnight  later  the  water  that 
was  trickling  into  it  from  the  village  was  examined. 
It  contained  a  cholera  microbe  that  killed  a  guinea- 
pig  in  4  hours.  HafEkine  kills  these  animals  in  6  hours. 
The  time  between  inoculation  and  death  seems  to  be 
very  constant  for  the  same  virus  when  tried  on  several 
gu.ineapigs.  It  varies  but  slightly  with  the  age  of  the 
animal,  and  still  more  slightly  with  the  dose. 

The  fact  that  no  cholera  microbe  was  present  in  the 
well  water  in  Daragunj  is,  I  imagine,  the  reason  for 
the  smallness  of  the  epidemic  that  was  going  on  at  this 
time.  Infection  coidd  only  happen  in  the  comparative- 
ly few  cases  in  which  the  microbe  was  carried  on  to 
food,  &c.  If  the  microbe  had  been  present  in  either  of 
the  three  wells  mentioned,  all  of  which  were  used  by  nu- 
merous pilgrims,  it  is  extremely  probable  that  a  serious 
outbreak  would  have  occurred. 

The  foregoing  researches  illustrate  both  the  strength 
and  the  weakness  of  the  bacteriological  test  for  the 
cholera  microbe.  There  can  be  little  doubt  that  the 
vibrios  that  I  have  dealt  with  are,  in  the  immense  majori- 
ty of  cases,  at  all  events  nothing  more  than  cholera 
microbes  in  a  more  or  less  degenerated  condition.  My 
researches  are  distinguished  by  their  quantity  rather 
than  by  their  quality,  but  they  have  a  certain  interest 
from  the  fact  that  it  is  the  first  time  that  the  test  for 
the  cholera  microbe  has  been  applied  on  a  large  scale 
in  India.  I  had  hoped  to  test  the  virulence  shown  by 
the  cholera  microbe  on  animals  in  a  series  of  wells 
during  an  epidemic,  and  then  to  repeat  the  test 
after  the  epidemic  had  passed  off.  This  I  was  unable 
to  do,  except  in  a  few  isolated  cases  owing  to  the  fact 
that  after  the  epidemic  the  vibrio  had  so  far  dege- 
nerated that  it  was  incapable  of  growing  on  solid  food 
materials.  That  this  degeneration,  so  far  as  the  power 
of  growing  on  agaragar  is  concerned,  is  connected  Vvdth 
a  decrease  of  the  virulence  has,  however,  been  indepen- 
dently proved  by  Sanarelli.  Out  of  32  vibrios  isolated 
by  this  author  from  water  in  Paris  and  its  neighbour- 
hood, only  four  (which  grew  readily  on  agaragar) 
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allowed  a  "well  marked  pathogenic  power  on  animals, 
the  others,  many  of  which  refused  to  grow  on  ordinary 
agaragar,  either  had  no  effect  on  guineapigs,  or  only 
killed  them  after  the  lapse  of  several  days.  At  first, 
when  I  was  unable  to  isolate  the  vibrio  on  agaragar, 
I  ascribed  my  failure  to  want  of  skill,  but  now  I  have 
had  so  much  practice  at  this  work  that  this  explanation 
can  scarcely  hold  good.  On  several  occasions  during 
cholera  epidemics  I  have  succeeded  in  obtaining  isolated 
cholera  colonies  on  agaragar  from  peptone  cultures,  in 
which  the  cholera  microbe  was  present  in  so  small 
quantity  that  I  was  unable  to  see  it  on  microscopical 
examination. 


A  CONTRIBUTION  TO  THE  ETIOLOGY  OF 
CHOLEEA. 

BY  MONS.  W.  M.  HAFFKINE  AND  W.  J.  SIMPSON,  M.D. 

KocH,  in  his  investigations  into  the  cause  of  cholera, 
directed  his  attention  to  the  micro-organisms  found 
in  man,  and  particularly  to  those  to  be  found  in  the 
intestines.  By  comparing  the  intestinal  flora  of 
patients  suffering  from  cholera  and  other  diseases  with 
that  of  healthy  men  he  was  enabled  to  single  out  the 
comma  bacillus  as  the  organism  peculiar  to  cholera. 
This  is  the  direction  which  observers  engaged  in  the 
working  out  of  the  etiology  of  cholera  have  since 
adopted  in  their  investigations,  and  the  result  has  been 
a  general  confirmation  of  Koch's  views  by  all  Western 
schools,  hostile  and  friendly.  Among  the  numerous 
investigators  may  be  mentioned  Cornil  and  Babes  in 
Paris,  Van  Ermengen  in  Marseilles  and  in  Spain, 
Nicati  and  Rietsch  in  Marseilles,  Watson  Cheyne 
and  Doyen  in  Paris,  Schotclius,  Simone  in  Palermo, 
Canistrini  and  Marpurgo  in  Padua,  Tizzoni  and 
Oattani  in  Bologna,  Lustig  in  Trieste,  Ssawtschenko 
in  KiefP,  Wiltschnr  in  St.  Petersburg,  Weisser  and 
Frank,  Macleod  and  Milles  in  China,  Ivarlinski  and 
many  others.  The  results  have  not  been  obtained  easily 
or  without  opposition.  At  the  beginning  there  were 
many  sceptics,  but  in  almost  all  cases  further  investiga- 
tion convinced  the  most  sceptical  of  the  reality  of  the 
discovery.  Among  the  most  distinguished  of  these 
may  be  mentioned  Pettenkoif  er,  Emerich  and  apparent- 
ly Dr.  Klein.  Only  a  few  have  remained  undecided, 
namely,  Loesch,  Lesage  Macaigne  and  Cunningham. 
Of  these  the  first  three  think  that  cholera  can  be  partly 
produced  by  a  comma  bacillus  and  partly  by  other 
microbes,  while  the  last  thinks  that  cholera  is  produced 
by  some  unknown  extraneous  cause  plus  comma  bacilli. 

The  more  perfect  the  methods  which  have  been 
adopted  the  more  frequently  is  the  comma  bacillus 
detected.  Thus  in  the  most  recent  epidemics  observers 
have  found  the  comma  bacillus  in  100  per  cent,  of 
cases  or  missed  them  inr  a  very  small  number.  Thus 
Karlinsky,  on  a  scientific  mission  in  Arabia,  out  of  293 
patients  found  the  comma  bacillus  in  -88,  only  missing 
the  microbe  in  five  cases,  and  Wiltschur  in  the  cholera 
hospital  in  St.  Petersburgh  found  them  in  70  cases 
out  of  70. 


Parallel  with  these  investigations  researches  have 
also  been  made  on  healthy  people,  and  as  a  general 
result  no  commas  have  been  discovered.  In  isolated 
cases,  however,  they  have  been  found  in  healthy  persons 
suffering  from  slight  diarrhoea  or  in  healthy  and 
apparently  resistant  persons  exposed  to  cholera  infec- 
tion. Thus  during  the  last  epidemic  in  Hamburgh, 
apart  from  cholera  patients,  comma  bacilli  were  found 
in  19  persons,  out-  of  which  ten  had  suffered  from 
diarrhoea  for  several  days,  six  from  diarrhoea  of  one 
day  without  any  general  disturbance,  and  three  had  no 
disorder  whatever.  Almost  all  these  people  were 
ascertained  to  have  been  closely  associated  with  cholera 
patients.  In  man  commas  have  been  found  so 
rarely  under  conditions  not  connected  with  cholera 
that  they  have  no  bearing  on  the  subject  of  the  causa- 
tion of  cholera.  In  this  category  may  be  placed  the 
comma  found  by  Lewis  on  one  occasion  in  his  own 
mouth  which  may  possibly  have  been  a  degenerated 
cholera  comma.  These  observations,  with  experiments 
which  followed,  tend  to  one  conclusion,  that  the  commas 
are  the  causal  agents  of  cholera. 

In  the  last  epidemic  in  Europe  attention  having 
been  paid  to  the  examination  of  waters,  a  number  of 
micro-organisms  were  discovered  which,  from  their 
resemblance  to  commas,  led  investigators  to  test  them 
by  the  standards  which  had  been  adopted  for  the 
diagnosis  of  cholera  commas,  with  the  result  that,  whilst 
some  corresponded  to  these  standards,  others  presented 
important  differences.  Thus  Mendoza  in  Spain  dis- 
covered commas  in  nine  waters  where  suspicious  cases  of 
diarrhoea  had  occurred ;  Max  Bleisch  in  Kosel, 
Gunter  in  the  River  Spree,  discovered  commas  which 
liquefied  gelatine,  but  were  not  pathogenic  to  animals. 
Foker  discovered  comma  bacilli  in  a  Dutch  harbour 
which  was  suspected  to  be'  infected  with  cholera  ;  the 
bacilli  resembled  cholera  bacilli  in  every  respect,  except 
being  pathogenic  to  animals.  Foker  supposed  them  to 
be  degenerated  comma  bacilli  ;  Fraenkel  discovered 
comma  bacilli  with  all  the  featui'cs  of  cholera  bacilli 
in  river  water  near  a  ship  with  a  cholera  patient  ; 
Orloff  found  comftia  bacilli  in  a  well  in  Lublin,  around 
which  many  cases  of  cholera  had  occuiTed ;  Bujwid 
found  a  comma  resembling  Koch's  in  river  water. 
Neither  OrlofP  nor  Bujwid  would  give  any  opinion  as 
to  the  nature  of  these  commas.  Weibel  in  Munich  found 
commas  in  the  water  of  a  well,  which  a  long  time  pre- 
viously had  been  infected  with  commas ;  they  differed 
from  cholera  commas  Only  in  their  mode  of  liquefaction 
of  a  stab  culture,  and  in  other  unimportant  details  ; 
yet  Weibel  does  not  recognise  them  as  cholera  commas ; 
Neisser  in  Berlin  in  the  water  of  the  Spree,  which 
was  contaminated  with  cholera  dejecta,  found  a  comma 
giving  the  indol  reaction,  but  liquefying  gelatine  very 
slowly ;  he  did  not  rank  it  as  a  cholera  comma,  although 
it  seems  to  have  been  more  pathogenic  to  animals  than 
Koch's ;  he  named  it  Vibrio  Berolinensis.  Heider 
found  a  comma  in  the  water  of  the  Danube  canal  in  a 
locality  where  cholera  occuiTcd  the  next  day  ;  he  also 
was  unable  to  decide  whether  it  was  a  cholera 
comma.    Kutcher  investigated  eight  commas  isolated 
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from  the  waters  in  Hamburgh,  and  of  these  seven  were 
phosphorescent — a  property  which  he    considered  to 
differentiate  them  ±rom  cholera    commas.  Sanarelli 
detected  thirty-two  commas  in  the  Seine  and  Marne,  only 
four  of  which  gave  the  indol  reaction,  and  four  of  them 
were  pathogenic  to  animals ;  these  and  the  others,  though 
differing  in  form  and  character,  he  considered  to  be 
cholera  commas.  In  Stettin  a  comma  was  isolated  from 
water,  which  was  recognised  in  Kocli's  Institute  as  a 
cholera  comma.  Grunter  found  in  the  soil  in  Koch's 
Institute  a   comma  which  did  not  liquefy  gelatine, 
nor  give  the  indol  reaction,  nor  act  pathogenically  on 
animals,  nor  did  it  coagulate  mdk,  nor  grow  well  at  37° 
C.  but  its  morphological  appearance  and  its  growth  on 
agaragar  and  bouillon  were  the  same  as  a  cholera 
comma.    He  called  it  the  Vibrio  Terrigenus.  Bonhoff 
examined  in  Koch's  laboratory  water  from  Stolp  in 
Pomerania  and  found  two  commas,   one  liquefying 
gelatine  but  not  giving  the  indol  reaction,  the  other 
giving  the  indol  reaction  and  not  liquefying  gelatine. 
Eussell  in  Naples  found  in  sea  water  a  comma  which  he 
called  Spirillum  Marinum,   which  rapidly  liquefied 
gelatine.  Renan  in  Paris  isolated  from  a   specimen  of 
water  a  comma  which  rapidly  liquefied  gelatine  but 
was  not  pathogenic.    Loeffler  found  in  river  water  a 
comma   which  liquefied    gelatine  very  rapidly  like 
Finckler-Prior's  comma.    Blackstein  found  commas  in 
Seine  water,  and  distinguished  them  from  cholera  com- 
mas by  the  opaque  appearance  of  the  cultures.  Fischer 
found  a  number  of  vibrios  in  sea  water  which  differed 
from  cholera,  chiefly  in  their  preference  for  sea  water. 
Pfuhl  found  in  the  waters  of  Berlin  a  comma,  which 
by  the  manner  in  which  it  liquefied  gelatine,  and  its 
pathogenic  powers  on  pigeons,  he  took  to  be  Metchin- 
koff's  comma. 

Sprong  of  Utrecht  investigated  eleven  commas  from 
watei-s  in  Holland,  and  compared  them  in  fifteen  differ- 
ent respects  with  cholera  commas  isolated  -from  patients 
living  in  the  same  localities,  but  such  is  the  position  of 
the  question  at  the  present  time  that  even  when  he 
found  many  of  the  water  commas  corresponding  in  nearly 
every  respect  to  the  cholera  commas,  he  hesitated  to 
pronounce  these  water  commas  to  be  the  same  as  the 
cholera  commas.  Dunbar  likewise  in  observations  on 
the  waters  of  the  Rhine  in  different  places  found  comma 
bacilli  resembling  in  every  feature  those  of  cholera 
bacilli  and  which  disappeared  contemporaneously  with 
the  cessation  of  cholera  prevalence.  Kutcher,  however, 
on  a  later  investigation  of  these  commas,  found  a  num- 
ber to  be  phosphorescent,  and  owing  to  this  property 
Kutcher  believed  them  to  be  not  cholera  commas, 
because  up  to  that  time  phosphorescence  had  never  been 
observed  in  cholera  commas. 

With  regard  to  the  differences  referred  to  in  the 
water  commas,  it  should  be  noted  that  the  experience 
of  the  laboratory  shows  in  the  course  of  the  culture 
of  one  and  the  same  specimen  of  comma  bacilli  con- 
stant modifications  which  would  indicate  that  the 
comma  bacillus  when  cultivated  in  nature  wiU  be 
found  presenting  under  different  conditions  similar,  or 
even  greater,  modifications.     As    a  matter  of  fact 


D.  D.  Cunningham  found  in  typical  cholera  patients 
a  variety  of  commas,  which  induced  him  to  classify 
them  into  several  species.    Similar  observations  have 
been  made  in  European  epidemics,  and  have  for  a  long 
time  past  given  rise  to  and  strengthened  the  opinion 
that  the  early  characteristics  ascribed  to  the  comma 
bacilli,  when  first  studied,  are  not  of  a  fixed  natme, 
nor  are  even  those  characteristics  which  have  been  given 
to  them  afterwards.    Thus  it  happens  that  in  a  true 
cholera  patient  commas  are  found  which  do  not  liquefy 
gelatine,   nor   give  the  indol   reaction,  nor  have  a 
pathogenic   effect  on  animals,  and  in  cholera  cases 
commas  have  even  been  discovered  with  phosphorescent 
properties 

It  is  accordingly  seen  that  similar  differences  exist 
in  commas  with  an  unquestionable  cholera  origin,  as 
between  commas  that  have  been  hitherto  found  in 
w.iter,  and  the  question  arises  whether  all  the  commas 
found  in  waters  cannot  be  considered  as  cholera 
commas.  Sprong,  Dunbar,  Dahmen,  Sanarelli  hinted 
at  such  a  possibility,  but  evidently  the  proofs  were 
wanting.  We  propose  to  add  some  facts  regarding 
commas  in  nature  from  this  point  of  view.  In  April 
1894,  when  cholera  was  at  its  height  in  Calcutta,  an 
investigation  was  undertaken  by  us  to  ascertain  flie 
distribution  of  comma  bacilli  in  Calcutta,  especially 
in  waters.  For  this  purpose  582  specimens  were  col- 
lected in  211  localities  and  examined.  Of  the  211 
localities,  110  were  from  tanks,  15  from  private  wells 
inside  houses,  26  from  drains,  12  from  the  river  Hooghly, 
4  from  canals,  4  from  bathing  platforms,  24  from  street 
hydrants,  and  24  from  milk  markets  and  vendors,  4 
of  food  and  4  of  air  in  infected  houses.  Ox  the  682 
specimens,  no  fewer  than  432  were  of  tank  waters. 
The  tanks  or  ponds  form  a  special  feature  in  the 
physical  topography  of  Calcutta.  Originally  ex- 
cavated to  raise  the  siirrounding  land,  in  order  that 
huts  and  houses  might  be  built  on  the  raised 
land,  the  tanks  became  useful,  first,  as  reservoirs  of 
rain  water  for  supplying  the  neighborhood,  or  cluster 
of  huts,  with  water  for  drinking  and  for  domestic 
purposes ;  and,  secondly,  as  a  convenient  receptacle  int 
which  the  drainage  of  the  locality  should  fiow.  Dif- 
ferent districts  differ  in  the  number  of  ponds  which 
they  contain ;  some  are  honeycombed  with  these  tanks, 
and  during  the  rainy  season  there  is  actually  in  some 
areas  more  water  than  land,  others  have  fewer  tanks, 
and  a  number  of  them  are  protected  from  pollution 
by  drainage.  The  public  tanks  are  also,  as  a  general 
rule,  well  looked  after;  but  the  majority  of  tanks  are  the 
mere  drainage  cesspools  of  the  locality.  Much  has 
been  said  regarding  the  filthiness  of  these  ponds. 
They  more  or  less  resemble  pea- soup  in  colour,  and 
their  composition  has  been  officially  reported  as  con- 
centrated London  sewage.  The  drainage  from  latrines 
often  find  an  easy  and  convenient  outlet  into  their 
waters,  soUed  clothes  of  the  sick  and  of  the  healthy  are 
washed  therein,  men,  women  and  children  bathe  and 
perform  their  ablutions  in  the  pond,  while  oxen,  buf- 
faloes, horses,  goats  and  other  animals  are  taken  down 
to  the  water's  edge  and  there  given  a  bath.    In  such 
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water  the  inhabitants  cleanse  their  utensils  and  soak, 
macerate  and  wash  their  rice  and  dahl,  and  not  infre- 
quently prepare  other  kinds  of  food.  No  analysis  is 
needed  to  determine  the  unsuitability  of  the  tanks  for 
Use  for  domestic  purposes,  because  the  color  of  the  water 
and  its  smell  are  sufficient  to  condemn  its  purity. 

It  is  to  the  tanks  that  for  years  past  localised  out- 
breaks of  cholera  have  been  traced.  So  frequently  has 
this  happened  that  now  whenever  a  localised  outbreak 
occurs  the  routine  practice  is  to  place  a  policeman  at  the 
tank  to  prevent  the  inhabitants  drinking  the  water. 

Of  the  110  tanks  examined,  46  were  tanks  around 
which  cholera  existed  at  the  time  of  the  investigation  ; 
5  were  tanks  around  which  cholera  had  existed  a  month 
to  six  weeks, previously  and  had  disappeared,  and  59 
were  tanks  around  which  cholera  had  not  appeared  dur- 
ing the  four  months  of  1894.  The  result  of  examination 
was  as  follows:  Out  of  46  tanks  around  which  cholera 
existed  commas  were  found  in  42,  i.e.,  in  91  "3  per  cent.; 
out  of  5  tanks  where  cholera  had  disappeared  a  month  to 
six  weeks  previously  commas  were  found  in  none.  Out 
of  59  tanks  around  which  cholera  had  not  appeared 
commas  were  found  in  11,  I.e.,  in  18"8  per  cent.,  and 
were  not  found  in  44,  i.e.,  in  81'4  per  cent.  Of  the  wells 
ill  the  interior  of  houses  6  were  in  houses  in  which  there 
was  no  cholera  and  9  in  houses  with  cholera.  Of  the 
15  wells  examined  commas  were  found  in  only  one  in 
a  cholera  house. 

In  the  water  from  24  street  hydrants,  9  of  which 
were  in  cholera  localities,  no  commas  were  found.  In 
water  taken  directly  from  the  river  Hooghly  of  11 
localities  commencing  from  Pultahat  the  intake  of  the 
C^dcutta  water-supply,  and  terminating  at  Howrah 
Bridge  just  above  the  Port  of  Calcutta,  no  commas 
were  found.  We  were  unable  to  ascertain  about  the 
'  existence,  or  not,  of  any  cholera  cases  in  these  localities. 
Later  in  the  year  commas  were  found  in  the  unfiltered 
water  of  a  house  supplied  from  the  river  a  little  below 
the  Howrah  Bridge.  The  supply  was  pumped  from 
the  river  and  delivered  by  a  pipe  to  the  house.  In 
this  house  an  outbreak  of  cholera  had  occurred  which 
was  the  reason  for  examining  the  filtered  and  unfiltered 
water  on  the  premises. 

The  water  of  the  Chit  pore  Canal  which  was  used 
for  drinking  puiposes  was  also  examined  at  a  time 
when  cholera  broke  out  among  the  inhabitants  residing 
on  its  banks.  Commas  were  found  in  5  specimens 
out  of  18.  The  examination  was  made  on  the  day  on 
which  the  canal  water  was  changed  ;  13  specimens 
taken  near  the  lochs  were  negative,  while  5  a  little 
further  away  were  positive. 

In  another  canal  near  which  no  cholera  existed,  and 
in  an  isolated  locality,  commas  were  found. 

Of  23  samples  of  milk,  4  of  which  were  taken  in  cho- 
lera localities  and  19  were  bought  in  markets  and  from 
vendors  in  the  street,  one  of  the  former  and  one  of 
the  latter  contained  commas  ;  of  pi-oducts  of  milk 
8  samples  of  curd  water  were  examined  and  in  none 
were  commas  found. 


We  examined  food  on  only  four  occasions.  In  three 
there  were  no  commas,  in  one  we  found  commas  under 
the  following  circumstances  : — 

In  a  flour  shop  a  man  was  pointed  out  to  us  as  being 
attacked  with  diarrhoea.  On  examining  him  we  ascer- 
tained that  he  had  washed  his  soiled  clothes  in  a  tank 
behind  the  shop,  and  we  discovered  the  clothes  still 
wet  lying  on  apart  of  the  flour  exposed  for  sale.  We 
took  possession  of  the  flour,  and  in  the  laboratory 
obtained  fi-om  it  a  culture  of  comma  bacilli. 

Air  in  infected  houses  was  examined  on  four  occasions, 
once  in  a  room  where  two  people  died  of  cholera  and 
in  which  one  of  the  bodies  was  still  unremoved.  The 
floor  of  the  hut  had  been  soiled  with  excreta.  In  the 
ail'  passed  through  peptone  for  two  hours  no  commas 
were  found. 

Twenty-six  open  surface  drains  of  the  street  were  exa- 
mined, 10  of  which  were  in  localities  with  no  cholera 
and  16  in  localities  with  cholera.  In  the  drains  in  non- 
choleraic  localities,  5  drains  were  found  infected  with 
commas,  and  in  the  choleraic  localities  5  drains  were  also 
found  infected  with  commas.  In  one  of  these  cases 
commas  were  found  in  an  extremely  large  proportion  in 
the  water  and  rice  in  an  open  drain  on  the  second  floor  of 
a  house  in  which  the  last  case  of  cholera  had  died  a 
fortnight  previously. 

The  result  of  these  investigations  seems  to  nari'ow 
down  the  relationship  between  commas  in  tank  water 
and  cholera,  whilst  no  distinct  relationship  of  this  kind 
could  be  discerned  in  the  other  objects  examined.  If  the 
commas  be  admitted  to  be  the  cause  of  cholera  in  man, 
such  a  result  is  easily  understood.  It  is  unlikely  that  the 
microbes  in  drains  could  gain  a  direct  access  to  man 
and  reach  him  without  the  assistance  of  food  or  drink. 
The  relationship,  moreover,  between  hydrant  water  and 
cholera  is  excluded  in  Calcutta  by  the  excellent  arrange- 
ments for  purification  and  filtration,  and  it  is  our  belief, 
as  matters  stand,  no  case  of  cholera  is  produced  in 
Calcutta  by  the  Municipal  filtered  water.  On  the  other 
hand  the  inhabitants  around  the  tanks  have  a  most 
intimate  connection  with  the  waters.  They  bathe,  wash 
their  clothes,  cleanse  their  mouths  and  frequently  drink 
the  water  and  clean  their  domestic  utensils  in  the 
tank. 

But  even  in  the  tanks  examined  we  did  not  find 
commas  present  with  an  absolute  regularity.  In  9  per 
cent,  of  those  in  which  cholera  existed,  we  failed  to 
find  them,  and  in  18  per  cent.,  where  cholera  did  not 
exist,  they  were  discovered.  Notwithstanding  these 
exceptions  the  results  appear  to  us  to  be  one  of  the 
strongest  confirmation  of  the  direct  relationship  between 
the  comma  bacilli  and  cholera.  The  9  per  cent,  on  the 
one  hand  and  the  18  per  cent,  on  the  other  seem  to  us  to 
be  within  the  limits  of  error  as  attached  to  the  examina- 
tion of  large  tanks,  which  are  subject  to  all  the  condition 
of  their  open  and  exposed  nature.  These  results  seem  to 
be  more  demonstrative,  as  they  coiTespond  in  some 
degree  to  the  slight  variations  in  the  results  of  investiga- 
tions in  men.  In  a  small  proportion  comma  bacilli  me 
missed  in  cholera  patients,  owing  to  defects  in  technique, 
while  in  a  small  proportion  of  men  in  whom  they  aie 
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found,  they  fail  to  produce  serious  disturbance  owing 
probably  to  tbe  resisting  power  of  the  infected 
individual. 

The  method  of  the  present  investigation  runs  parallel 
to  that  of  Koch's,  which  ten  years  ago  started  the  lines  of 
research  adopted  since  by  all  bacteriologists  in  cholera, 
and  which  concentrated  attention  on  the  presence  or 
absence  of  comma  bacilli  in  choleraic  and  non-choleraic 
men.  Having  before  us  the  advantage  of  a  definite 
microbe,  and  the  further  advantage  of  the  improved 
methods  for  the  detection  of  the  comma  bacillus,  we 
made  our  researches  on  the  presence  or  absence  of  this 
microbe  in  choleraic  and  non-choleraic  localities  in 
nature ;  not  only  is  the  method  parallel,  but  the  results 
obtained  by  it  conform  to  those  obtained  otherwise. 

The  special  question  which  this  paper  refers  to  is  the 
following :  In  the  beginning  of  our  paper  we  quoted 
the  great  difficulties  of  distinguishing  one  comma 
supposed  to  be  a  cholera  comma  from  another  comma 
supposed  to  be  saprophytic  and  non-choleraic  owing 
to  their  great  racial  variations ;  the  result  of  our  paper 
seems  to  us  to  show  that  in  nature  there  appears  to  be 
no  water  commas,  except  those  connected  with  cholera 
varying  as  we  found  them  in  their  morphological  and 
physiological  and  biological  characters. 

iBefore  concluding  this  paper  we  take  advantage  of 
the  opportunity  of  stating  that  in  examining  cows 
affected  with  diarrhoea,  in  different  parts  of  Calcutta 
and  Howrah,  and  in  examining  cesspools  connected 
with  cowsheds,  in  which  cows  had  been  ill,  we  found 
commas  in  the  cows  and  in  the  cesspools.  The  results 
of  further  investigation  on  this  subject  we  hope  to  be 
able  to  communicate  on  a  future  occasion. 


ANTICHOLEEAIC  INOCULATIONS  IN 
INDIA. 

BY  W.  M.  HAFFKINE. 

The  object  of  the  present  paper  is  to  give  a  brief 
sketch  of  the  work  which  I  have  done  in  India  during 
1893  and  1894. 

Ten  years  have  elapsed  since  this  city  was  visited  by 
Robert  Koch  for  the  purpose  of  investigating  the  causes 
of  cholera.  The  researches,  which  have  since  then  been 
carried  out  in  various  parts  of  the  world  and  under 
most  different  conditions,  all  tend  to  confirm  his  original 
results.  In  spite  of  the  most  careful  researches,  no 
otlier  microbe  has  been  found  besides  the  comma 
bacillus,  that  is  constantly  associated  with  the  disease, 
and  is  not  to  be  found  in  any  other  circumstances. 

Cholera,  as  a  natural  disease,  is  net  known  .among 
animals.  Even  man  in  an  average  state  of  health 
exhibits  a  high  degree  of  resistance  to  this  disease, 
although  the  differences  observed  in  this  respect  in  a 
number  of  individuals  are  very  great.  In  correspond- 
ence vdth  these  facts,  it  has  been  shown  that  animals 
do  not  become  affected  by  the  comma  bacilli  in  a  way 
recalling  the  symptoms  of  cholera,  and  that  an  artificial 
infection  tried  on  healthy  men  remains  in  a  very  large 
proportion  of  cases  without  effect.    The  toxic  power  of 


the  comma  bacilli  can,  however,  be  shown  in  many 
ways.  In  the  majority  of  domeslic  and  other  animals, 
when  introduced  in  their  abdominal  cavity,  often  in 
minimal  quantities,  the  comma  bacilli  produce  a  fatal 
effect.  The  same  residt  is  observed  when  the  cholera 
microbe  is  injected  into  the  depth  of  the  muscular 
tissue.  Its  introduction  into  the  circulatory  system  is 
accompanied  by  impoitant  disturbances  of  health, 
which  may  be  fatal. 

But  the  disease  thus  produced  in  animals  does  not 
present  the  symptoms  peculiar  to  cholera,  and  when 
given  per  os,  and  thus  introduced  into  the  alimentary 
tract,  the  comma  bacilli  remain  without  effect. 

It  is  easy  to  show  that,  hy  pieventive  treatment 
with  attenuated  cholera  virus,  the  animals  can  be  pro- 
tected against  all  those  forms  of  artificial  infection, 
which  otherwise  would  be  fatal  to  them.  '  Eerran  in 
Spain,  in  1885,  experimenting  on  very  young  guinea- 
pigs,  which  used  to  succumb  to  a  hypodermic  inocula- 
tion, has  shown  the  protection  with  regard  to  this  foim 
of  infection.  In  1892,  Brieger,  Kitasato,  and  Wasser- 
mann,  and  myself  have  shown  an  immunization  against 
peritoneal  inoculation.  I  have  demonstrated  that 
animals  can  also  be  protected  against  the  infection  in 
the  muscrJar  tissue.  A  number  of  investigators  have 
repeated  these  experiments  with  the  same  lesults,  and 
on  different  species  of  animals. 

But  the  chief  question,  whetlier  it  is  possible  to 
protect  man  against  the  particular  form  of  disease  to 
which  he  is  subject,  caimot  be  solved  by  these  experi- 
ments beyond  a  certain  degree  of  probability. 

On  the  other  hand,  the  infection  of  the  intistinal 
tract  of  lov/er  animals  by  the  comma  bacilli  can  bo 
produced  only  under  circumstances  which  tend  to 
obscure  the  resiilts  and  make  the  conclusions  drawn  from 
them  imcertain.  The  usual  method  adopted  for  this 
kind  of  infection,  since  the  experiments  of  Koch,  con- 
sists in  the  introduction  into  the  stomach  of  a  5  per 
cent,  solution  of  carbonate  of  soda  and  of  the  injec- 
tion into  the  peritoneum  of  an  alcoholic  solution  of 
opium  in  the  proportions  of  1  gram  of  the  tincture  to 
300  grams  of  the  weight  of  the  animal.  The  dose  of 
the  microbe  is  then  introduced  by  a  sound  into  tho 
stomach. 

The  first  of  these  three  processes,  the  injection  of 
soda,  is  intended,  by  neutralizing  the  contents  of  tho 
stomach,  to  prepare  a  free  passage  for  the  comma  bacilli, 
which  else  would  be  killed  by  the  gastric  acids.  But 
by  this  neutralization  of  the  acids  the  natural  disinfec- 
tion of  the  stomach  is  stopped,  and  in  a  few  hours  this 
organ  is  found  to  be  swarming  with  a  multitude  of 
microbes,  which  penetrate  into  the  intestine  at  the  same 
time  as  the  comma  bacillus.  The  consequences  of  this  is 
that  the  ingestion  of  soda  by  itself,  without  the  two 
other  operations,  in  a  large  number  of  cases,  distm'bs  tho 
health  of  the  animal. 

The  second  part  of  the  operatioii,  the  injection  of 
opium  into  the  peritoneimi,  has  for  its  ol  ject  the  stop- 
page of  the  peristaltic  movements  of  the  intestines, 
thus  to  facilitate  the  act  of  infection.  This  preparation 
is  often  fatal  to  the  animal.    Without  the  tubsequent 
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infection  with  the  comma  bacilli,  animals  thus  treated 
with  soda  and  opium  succumb  in  a  large  proportion  of 
cases. 

Lastly,  the  third  part  of  the  procedure,  the  introduc- 
tion of  the  comma  bacilli,  when  taken  p"r  se,  is 
absolutely  harmless  to  the  animal. 

Thus,  in  this  combination  of  three  different  processes 
which  are  employed  to  produce  an  imitation  of  cholera 
in  animals,  the  last  one,  the  process  which  is  to  be 
studied,  is  the  one  which  has  the  smallest  efEect,  and  is 
easily  obscured  by  the  two  others. 

When  two  groups  of  animals,  one  subject  to  some 
protective  treatment  by  cholera  virus,  the  other  not,  are 
exposed  to  this  combined  operation,  both  groups  are 
equally  affected  by  the  first  two  processes,  and  it  be- 
comes difficult  to  discern  the  difference  in  the  action  on 
them  of  the  last  process.  The  administration  of  opium 
must  be  done  with  great  care,  and  a  third  control  set  of 
animals  must  be  taken  for  comparison,  which  are  treated 
with  soda  and  opium  alone.  The  difference  between 
the  protected  animals  and  the  unprotected  can  then  be 
easily  put  in  evidence.  As  to  whether  inoculation  is 
protective  under  these  conditions,  contradictory  resxilts 
have  been  obtained.  Brieger,  Kitasato  and  Wasser- 
mann,  Klemperer  and  myself  have  succeeded  in  obtain- 
ing animals  protected  against  the  intestinal  form 
of  infection,  whereas  Pfeiffer  and  Wassermann, 
Sobernheim,  Zabolotny  have  only  obtained  negative 
results. 

The  method  which  has  been  applied  lately  by  Mons. 
Metchnikoff  for  the  intestinal  infection  of  very  young 
rabbits,  and  which  consists  in  an  admixture  with  the 
comma  bacillus  of  two  other  microbes,  has  not  got  over 
the  difficulty.  The  two  auxiliary  microbes  are  supposed 
to  increase  the  effect  of  the  comma  bacillus  ;  but  this 
in  its  turn  reacts  on  the  two  microbes.  Both  groups 
being  equally  harmless  by  themselves,  it  is  impossible 
to  decide  whether  illness  or  death  of  the  animal  is  pro- 
duced by  the  comma  bacilli,  or  by  the  two  other 
microbes. 

The  laboratory  experiments  on  men  are  attended 
with  still  greater  difficulties.  Judging  by  the  observa- 
tion hitheiio  made  on  cholera,  it  is  to  be  expected  that, 
if  an  attempt  had  been  made  on  a  hundred  men  to 
infect  them  with  cholera  by  ordinary  cholera  vibrios, 
not  more  than  five,  or  ten,  or,  in  the  most  favourable 
conditions,  twenty  of  them  would  show  symptoms  of 
the  disease,  and  in  about  half  of  this  number  the 
experiment  would  prove  fatal. 

Attempts  have,  however,  been  made  in  Grermany, 
France  and  Austria  to  facilitate  the  experiment  on 
man  by  producing  artificial  gastric  disorder  preliminary 
to  the  infection  by  comma  bacilli.  I  need  not  say  that 
these  attempts  have  been  made  by  the  investigators, 
first  of  all,  OTi  their  own  persons  and,  afterwards,  on 
people  who  offered  themselves  voluntarily  and  with  full 
knowledge  of  the  danger  they  were  undergoing.  The 
result  showed  great  individual  differences  in  regard  to 
the  susceptibility  to  the  disorders  produced  by  the  pre- 
liminary operations  and  by  the  infection.  A  disease, 
though  mild,  resembling  in  all  main  features  cholera, 


has  been  produced  in  only  one  case,  which  occurred  in  the 
group  of  experiments  carried  out  by  Mons.  Metchni- 
koff. In  a  certain  proportion,  of  cases  the  experiment 
resulted  in  a  more  or  less  persistent  attack  of  diarrhoea, 
and  others  remained  unaffected. 

At  this  rate,  for  producing  in  the  laboratory  ten  or 
twenty  cases  of  cholera,  in  order  to  try  on  them  any 
preventive  or  curative  treatment,  a  trial  must  be  made 
at  an  infection  of  two  or  three  himdred  individuals, 
with  a  strong  infective  virus. 

The  method  which  I  adopted  was  to  attempt  not  to 
infect,  but  to  save,  during  an  epidemic  or  on  the 
approach  of  such,  a  certain  number  of  individuals, 
basing  my  actions  on  the  exact  knowledge  which  could 
be  obtained  from  laboratory  experience ;  and  by  com- 
paring the  fate  of  the  treated  individuals  with  that  of 
the  non-treated,  to  draw  the  final  conclusion  as  to  the 
effect  of  the  treatment. 

An  attempt  of  a  similar  kind  has  been  already  made 
in  Spain  during  the  epidemic  of  1885,  by  Dr.  Ferran. 
As  has  previously  been  mentioned,  this  obseiver  noticed 
that  young  guinea-pigs,  inoculated  under  the  skin  with 
a  certain  dose  of  cholera  virus,  succumbed,  whereas, 
when  previously  injected  with  smaller  and  tolerated 
doses,  they  became  able  to  stand  otherwise  fatal  hypo- 
dermic injections.  He  accordingly  made  cultmes  of 
cholera  microbes  in  liquid  medium,  and  applied  these 
for  injections  in  man. 

The  results  of  these  operations  were  never  clearly 
ascertained.  The  account  of  Dr.  Shakespeare,  the 
American  investigator,  is  highly  commendatory  as  to 
the  effect  of  the  treatment.  The  delegates  of  the 
French,  Russian  and  some  other  European  Governments 
returned  back  bringing  with  them  unfavourable  accounts. 
A  study  of  the  numerous  data,  published  by  Ferran 
since,  failed  to  produce  conviction  in  the  efficacy  of  the 
treatment  employed  by  him,  and  the  whole  qiiestion 
remained  open. 

In  Ferran's  procedure  must  be  recognized  a  source 
of  uncertainty,  which  tended,  first,  to  vitiate  the  results, 
and,  secondly,  to  render  the  method  inapplicaT»le  as  a 
general  measure.  This  source  of  uncertainty  was  the 
employment  for  pm-poses  of  treatment  of  a  vii-us  taken 
directly  from  a  diseased  subject.  Microbial  virus  in 
nature  is  extremely  variable  in  its  properties  and  in  its 
pathogenic  strength.  This  rule  is  especially  applicable 
to  those  forms  of  virus,  which  are  capable  of  growing 
outside  the  animal  body,  and,  in  a  still  higher  degree, 
which,  like  the  present,  are  incapable  of  protecting 
themselves  by  the  formation  of  spores.  A  comma 
bacillus  may  be  fatal  to  a  guinea-pig  when  injected 
into  the  peritoneum  in  the  dose  of  one-hundredth  of  a 
culture,  whUe  another  will  be  harmless  when  used  in  a 
dose  five  hundred  times  larger  than  this.  Whereas 
the  ordinary  comma  bacillus  is  without  effect  when  in- 
jected under  the  skin  of  an  adult  guinea-pig,  others 
are  to  be  met  with,  which  will  kill  under  these  condi- 
tions when  used  in  minimal  doses.  The  comma  bacil- 
lus, as  a  rule,  is  without  effect  on  pigeons  (and  on  birds 
generally) ;  but,  during  the  epidemic  in  Massouah  in 
1890,  and  during   the  last   years  in  Europe,  several 
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specimens  have  been  isolated,  fatal  to  these  birds.  On 
the  other  hand,  one  and  the  same  specimen,  when  cul- 
tivated in  the  laboratory  for  any  length  of  time,  under- 
goes considerable  alterations  in  its  power.  Mons. 
Metchnikoff  quotes  the  example  of  a  comma  bacillus 
isolated  in  France,  which  gradually  diminished  in 
power  to  about  l-75th  of  its  primitive  strength.  It 
is  evident,  therefore,  that  a  virus,  taken  from  a  diseased 
organism,  varies  from  being  a  very  dangerous  one  to 
one  which  will  be  without  any  effect  on  the  most 
susceptible  individual. 

The  use  of  virus  of  such  origin  for  purposes  of  treat- 
ment has  now  been  finally  condemned  in  the  case  of 
small-pox.  The  discovery  of  a  method  of  cultivating 
and  keeping  of  a  l3Tnph  of  a  well  determined  degree 
of  virulence  constitutes  the  work  done  by  Jeuner  at 
the  end  of  the  last  century.  The  researches  of  Pasteur 
have  elucidated  the  principles  of  the  transformation 
of  virus,  and  a  problem  similar  to  that  of  J enner  has 
been  solved  by  him  in  regard  to  three  diseases  of 
animals  (chicken-cholera,  anthrax  and  pig-measles) 
and  one  disease  common  to  animals  and  man,  namely 
hydrophobia. 

To  Gramaleia  belongs  the  credit  of  having  made 
the  first  attempt  to  find  out  a  means  of  fixing  the 
strength  of  the  cholera  virus.  The  method  which  he 
applied  was  based  on  the  procedure  employed  by  Koch 
for  producing  intestinal  infection  in  guinea-pigs,  with 
the  help  of  carbonate  of  soda  and  of  opium.  The  in- 
adequacy of  this  method  depends  on  the  fact  that  the 
intestinal  canal  is  populated  by  a  flora  and  fauna  of 
other  organisms,  and  on  the  impossibility  of  breeding 
there  a  virus  in  a  pure  culture.  The  result  of  the  in- 
troduction of  a  virus  into  a  medium,  occupied  by 
o'her  microbes,  depends  on  the  nature  of  the  latter, 
and  since  the  microbial  population  in  the  stomach  and 
intestines  of  animals  is  constantly  varpng,  a  regular 
cultivation  of  the  comma  bacillus  in  the  digestive  tract 
for  the  purposes  of  a  regular  modification  of  its 
qualities  is  impossible. 

The  method  that  I  worked  out  for  transforming  the 
cholera  virus  into  a  vaccine  of  a  fixed  nature  is  based 
on  the  cultivation  of  the  cholera  bacilli  in  the  peritoneal 
cavity  of  gninea-pigs.  The  riiles  which  it  is  necessary 
to  observe  in  order  to  obtain  an  iminterrupted  series 
of  passages,  from  animal  ta  animal,  the  modification 
gradually  produced  in  the  virus  by  these  procedures, 
the  attenuation  of  this  vaccin  in  order  to  deprive  it  of 
its  necrotising  properties,  and  to  transform  it  into  a 
mild  first  vaccin,  have  been  described  originally  in  the 
"  Comptes  Eendus  des  Seances  de  la  Societe  de  Biologie 
de  Paris,"  and  in  different  English  Medical  Journals, 
and  need  not  be  referred  to  here.  It  sufiices  to  say 
that  the  two  modified  races  of  cholera  virus,  which  I 
obtained,  have  put  in  our  ha,nds  a  means  of  protecting 
animals  with  certainty,  and  in  an  absolutely  safe 
manner,  against  all  forms  of  infection  by  the  cholera 
virus  fatal  to  them  ;  and  the  problem  then  had  to  be 
approached  of  putting  to  the  test  these  vaccins,  the 
harmlessness  of  which  for  man  has  been  proved  first  of 
all  on  myself  and  on  all  people  connected  with,  my 


laboratory.  Cholera  has  visited  Europe  several  times 
since  the  year  1832,  and  on  each  visit  has  produced 
great  ravages  in  the  populations  of  (he  West  ; 
but  it  is  not  a  disease  endemic  in  that  part  of  the  world, 
and  it  re-appears  there  only  after  very  long 
intervals.  It  was  in  the  home  of  cholera,  in  the 
delta  of  the  Granges,  that  a  trial  of  preventive  inocu- 
lations for  that  disease  had  to  be  made. 

Eor  those  who,  in  Europe  or  in  any  other  places,  will 
judge  my  work  fi-om  the  point  of  view  of  a  laboratory 
research,  and  will  discuss  the  most  convenient  conditions 
for  getting  precise  answers  to  theoretical  questions,  I 
must  say  from  the  beginning  that  I  was  not,  and  am  not, 
master  of  the  plan  of  my  operations.  A  country  and 
a  free  population,  and  the  various  influences  and  currents 
of  opinions  intervening,  and  religious  feelings,  and 
traditions,  and  the  mixture  of  confidence  and  distrust 
on  the  part  of  individuals  and  communities  are  condi- 
tions differing  from  that  in  which  a  quietly  elaborated 
plan  of  operations  is  put  to  test  in  the  walls  of  a 
laboratory  or  on  an  experimental  field  of  cultivation,  or 
in  other  similar  conditions. 

The  first  problem,  which  I  had  to  solve,  was  to  find 
out  whether  the  inoculations  generally  could  be  applied 
in  India,  and  whether  it  was  possible  to  induce  masses 
of  inhabitants  to  undergo  the  treatment  in  large  bodies 
of  people,  as  it  was  necessary  for  my  work.  Those 
who  know  the  East  and  the  conditions  in  the  Eastern 
populations,  and  who  have  been  present  at  my  first 
eiforts,  do  not  requu-e  to  be  reminded  of  the  difiiculties 
which  attended  tliis  task.  It  is  clear  that  the  choice 
of  best  conditions,  or  of  any  conditions  whatever,  was  out 
of  question  for  me.  It  required  a  year's  persistent 
work,  and  inocidation  of  many  thousands  of  volunteers 
in  distant  points  of  the  N.-W.  P.  and  Oudh  and  of 
the  Punjab,  in  all  classes  of  population,  before  I  be- 
came able  to  direct  my  work  to  such  points  of  the 
country  and  to  such  classes,  where  the  conditions 
answered  the  scientific  requirements  of  the  problem. 

I  could  not  carry  with  me  a  laboratory.  It  was 
most  foi-tunate  for  my  work  that  a  short  time  before  my 
arrival  in  India  the  Government  of  the  N.-W.  P.  and 
Oudh  decided  to  found  a  bacteriological  establishment  in 
that  part  of  the  country  and  entrusted  it  to  the  able 
direction  of  Professor  E.  H,  Hankin.  He  and  his  labora- 
tory were  of  the  greatest  help  to  me  during  the  whole 
time  of  my  work  in  the  upper  part  of  India.  But  great 
as  was  this  assistance,  it  was  far  from  being  sufficient. 
I  mentioned  already  the  great  variations  which  the 
cholera  virus  undergoes  when  cultivated  in  the  labora- 
tory. For  keeping  it  at  the  reqiiired  state,  it  is 
necessary  to  pass  it  constantly  through  animals  in  the 
same  way  as  a  vaccine  lymph  must  be  always  taken 
fresh  from  a  calf  or  a  child,  if  one  wants  to  have  it  at 
its  full  power.  It  is  sufficient  to  say  that,  when  I  came 
from  Calcutta  to  Agra  for  the  first  time,  I  was  able  to 
procure  and  to  bring  with  me  only  six  of  the 
required  animals.  The  most  essential  part  of  my 
method,  which  forms  its  distinguishing  feature,  could  bs 
carried  out  during  the  whole  time  of  my  nomadio 
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operations  in  the  country,  in  a  most  unsatisfactory 
manner. 

It  must  not  be  forgotten  that,  from  the  commence- 
ment, I  announced  that  the  protection  which  I  hoped  to 
obtain  was  not  yet  established  as  certain,  and  the 
operations,  which  I  was  about  to  perform,  constituted 
an  attempt  or  trial  in  that  direction.  I  could  only 
offer  the  possibility  of  protection  and  an  assurance  of 
harmlessness,  an  ofEer  which  could  not  be  a  great  in- 
ducement for  many  to  subject  themselves  to  discomfort 
and  temporary  illness  and  loss  of  time  connected  with 
the  operation.  Before  the  first  observations  have  been 
made  in  a  cholera  place  and  the  fear  of  the  operation 
dissipated,  I  was  obliged  to  content  myself  with  inocu- 
lations producing  only  slight  effect,  a  low  degree  of  fever, 
and  which  in  many  cases  left  the  subjects  without  any 
marked  reaction  at  all.  In  the  experimental  inoculations 
which  had  been  done  in  Europe,  in  France  and  England, 
a,  dose  of  of  a  culture  tube  has  been  used  for  each  adult 
person.  In  the  first  inoculations  in  Agra  I  reduced  the 
dose  to  only  f  of  that  amount,  i.e.,  to  of  a  tube.  Two 
accidents,  which  in  themselves  had  nothing  to  do  with  the 
operation,  attended  the  first  inoculations,  and  the  whole 
operation  being  unknown  to  the  public  and  easily 
impressing  the  minds,  I  had  to  reduce  the  dose  further 
to  1-20  of  a  tube.  The  necessity  of  using  weak  doses 
has  been  still  more  impressed  on  me  when  I  arrived  at 
Delhi,  where  I  could  start  the  inoculations  exclusively 
on  condition  of  using  reduced  doses  of  vaccines. 

The  agreement  of  the  people  and  their  consent  to 
undergo  a  new  and  unknown  operation  were  the  only 
circumstances  which  guided  me  in  the  determination 
of  the  doses.  In  the  absence  of  any  information  on  the 
adequacy  or  inadequacy  of  these  doses,  and  in  the  neces- 
sity to  conform  to  circumstances,  or  to  abandon  my 
problem  altogether,  without  any  prospect  of  its  being 
done  in  better  circumstances,  I  chose  finally  the  first 
alternative. 

The  inoculations  have  been  done  in  chronological 
order  in  Agra,  Aligarh,  Jhansi,  Lucknow,  Tanawar, 
Kasauli,  Dagshai,  Delhi,  Patiala,  Simla  (and  Yatogh), 
Eajpurah,  Sangrur,  Rawal-Pindi,  Murree,  Peshawar, 
Chirat,  Nowshera,  Naini  Tal,  Almora,  Ranikhet,  Dwora- 
hat,  Kainur,  Sakniana,  Musagali,  Paori,  Shrinagur, 
Tehri,  Musooree,  Dehra  Dun,  Hardwar,  and  Jawalapur, 
Sakrampur,  Lahore,  and  Mian  Mir,  Sialkot  and  Kansi 
Village,  Pasmr,  Seranwali,  Amritsar,  Kapurthala, 
Wazirabad,  Dharmsala  and  Gujerat.  In  some  other 
places  inoculations  have  been  done  by  those  who  studied 
the  necessary  technique. 

The  number  of  individuals  inoculated  up-country 
was  22,603.  Of  these  8,473  have  been  done  in  the 
N.  W.  P.  and  Oudh  and  14,130  in  the  Punjab.  With 
the  9,563  inoculated  since  then  in  Bengal,  Behar  and 
Assam,  the  total  number  of  inoculated  up  to  now  is 
32,166.  The  town  where  the  largest  number  have 
been  inoculated  was  Patiala.  About  two-thirds  of  the 
total  number  have  been  re-inoculated  with  the  second 
vaccine  from  five  days  to  two  months  after  the  first, 
laringing  thus  the  number  of  performed  operations  to 
a  little  below  50,000. 


Of  each  man  inoculated  a  record  has  been  kept 
giving  the  name,  age,  sex,  religion  and  caste,  birth- 
place, profession,  address,  remarks  on  health  and 
previous  attacks  of  cholera,  the  date  of  first  inoculation 
and  the  date  and  dose  of  second  inoculation.  In  case  of 
soldiers  the  fact  of  inoculation  has  been  entered  in  the 
medical  history  sheet ;  in  case  of  people  in  prison — in 
their  jail  ticket.  The  principals  of  schools  kept  a  list 
of  the  inoculated  childi-en  (the  inoculation,  in  case  of 
minors,  have  always  been  done  exclusively  with  the 
consent  or  desire  of  their  guardians.)  Many  Civil 
Surgeons  preserved  in  their  offices  a  record  of  the 
inoculated  civil  inhabitants ;  to  others  such  a  record 
will  be  sent.  In  this  manner  observations  have  been 
made  possible  in  the  future  in  different  parts  of  tJie 
country  at  the  time  of  cholera  outbreaks. 

During  the  year  of  1893  two  outbreaks  of  cholera, 
both  insignificant,  came  to  my  knowledge  in  Upper 
India,  where  I  was  working.  One  was  in  villages  near 
Sahrampur,  another  in  villages  near  Gujranwalah. 
Immediately  after  having  heard  of  these  outbreaks, 
the  local  authorities  have  been  asked  whether  it  will 
be  possible  to  apply  the  inoculations  in  the  affected 
places.  On  both  occasions  the  answer  was  a  negative 
one.  Towards  the  end  of  1893  another  attempt  was 
made  through  the  authorities  in  a  station  of  the 
E.  B.  S.  R.,  which  had  been  attacked  by  cholera. 
The  answer  this  time  was  negative  also.  On 
different  occasions,  when  large  numbers  of  people 
had  been  already  inoculated  in  different  places, 
I  made  enquiries  in  Calcutta,  whether  inocula- 
tions could  be  applied  there,  but  the  result  was  invari- 
ably negative,  and  it  was  believed  that  the  people  here 
being  more  educated,  but  also  more  timid  than  in  other 
parts  of  India,  the  difficulties  for  my  operations  would 
be  particularly  great.  In  the  beginning  of  1894 
Surgeon-Major  Lewtas,  then  Civil  Surgeon  in  Chitta- 
gong,  wrote  to  me  in  Amritsar,  saying  that  a  certain 
number  of  Europeans  in  his  station  expressed  the  desire 
to  be  inoculated  against  cholera,  and  asked  me  to 
send  him  vaccines,  the  use  of  which  he  had  learned 
during  my  operations  in  Simla.  As  Chittagong  lies 
in  the  endemic  area  of  cholera,  I  availed  myself  of 
the  opportunity  of  asking  Dr.  Lewtas  to  help  me  to 
introduce  the  inoculations  in  a  large  scale  in  that 
town.  Dr.  Lewtas  did  everything  in  his  power  to 
prepare  for  me  this  result.  I  started  for  Chittagong 
immediately. 

But  in  my  passage  through  Calcutta  a  small  out- 
break of  cholera  occurred  round  a  tank,  in  a  suburb  of 
that  city.  Dr.  W.  J.  Simpson,  the  Health  Officer, 
asked  me  to  investigate  with  him  the  water  of  that 
tank  and  to  arrange  experiments  for  the  detection 
of  the  cholera  microbes.  Cholera  microbes, .  indeed, 
were  detected  in  this  water,  and  at  the  same  time  we 
discovered  the  possibility  of  applying  the  inoculations  in 
the  affected  huts  of  the  bustee,  at  the  height  of  the 
cholera  season.  On  the  11th  of  March  1894,  preven- 
tive inoculations  were  done  for  the  first  time  in  India 
in  a  place  where  cholera  existed,  one  year  and  six  days 
after  I  landed  in  this  country.    In  the  course  of  about 
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a  month,  with  the  aid  of  that  excellent  arrangement 
of  Indian  Medical  Inspectors  of  the  Health  Office  of 
Calcutta,  we  had  about  a  thousand  people  inoculated 
in  the  most  affected  parts  of  the  metropolis,  and  the 
first  observations  were  not  long  in  forthcoming. 

The  question  which  has  always  been  most  difficult 
to  answer  was,  how  I  could  collect  my  observations, 
and,  when  collected,  what  possible  conclusion  could 
be  di-awn  from  them.  In  a  city  like  Calcutta,  with 
over  800,000  inhabitants,  was  I  to  inoculate  half  of  the 
population  for  the  purpose  of  comparing  inoculated 
with  non-inoculated  and  of  testing  my  method  ? 

For  a  long  time  in  different  parts  of  India  I  was 
asked  this  question  with  an  air  of  absolute  scepticism. 
It  was,  indeed,  impossible  for  me  to  inoculate  whole 
cities.  Besides,  the  intellectual  part  of  the  population 
almost  does  not  suifer  from  cholera  at  all,  and  the 
part  which  chiefly  suffers  from  it  is  exclusively  com- 
posed of  classes  whose  fate  cannot  be  traced  after- 
wards, who  move  constantly  from  place  to  place  and  are 
soon  lost  sight  of.  Outbreaks  among  the  troops  or  in 
jaUs  are,  indeed,  very  rare.  In  all  Bengal  and  Madras 
Central  Jails  during  the  last  ten  years,  the  mortality 
from  cholera  was  practically  nil.  It  is  impossible  to 
know  even  with  an  approximate  degree  of  probability 
the  part  of  the  country  where  any  considerable  out- 
break might  occur,  and  at  the  time  when  cholera  does 
break  out,  it  is  useless  to  attempt  to  get  to  the  place, 
for  applying  any  preventive  method,  cholera  making 
its  ravages  very  rapidly  and  disappearing  as  suddenly 
as  it  appeared. 

I  must  confess  that  this  unanimous  verdict  on  my 
proposed  work  made  on  me  a  deeply  painful  impression. 
I  must  say  that  when  I  undertook  this  work,  I  had  not 
an  adequate  idea  of  the  difficulties  which  were  in 
store  for  me,  great  as  were  those  which  I  was  ready  to 
face. 

I  was  mistaken,  while  in  Earope,  as  regards  the 
facts  relating  to  the  distribution  of  cholera  in  India. 
And  those  who  were  more  familiar  than  I  was  with 
the  conditions  of  this  country,  it  is  strange  to  say,  did 
not  notice  for  a  moment  my  mistake.  I  thought  it 
possible  to  select  in  India  a  village  or  a  small  town, 
of  three  or  four  thousand  inhabitants,  which  suffer 
regularly  from  a  well  known  amount  of  cholera ;  by 
inoculating,  before  the  cholera  season,  a  half  or  a  large 
portion  of  this  single  village,  in  this  way,  a  field  would 
be  prepared  for  observing,  in  the  course  of  one  year, 
two  epidemics  of  cholera,  of  perhaps  a  couple  of 
hundred  cases  each,  and  for  judging  of  the  effect  of 
my  operation.  How  different  were  the  difficulties 
connected  with  such  a  project  from  those  which  actually 
awaited  me ! 

The  problem  was  solved  in  a  way  which  revealed 
itself  only  after  a  long  period  of  work.  It  was  not 
necessary  to  inoculate  half  a  country  or  a  city,  or  even 
half  a  village.  In  the  endemic  area  each  house  can 
comprise  within  its  wall  an  experimental  group.  By 
inoculating  a  certain  number  of  these  houses,  selected 
in  affected  quarters,  there  is  the  probability  of  cholera 
appearing  in  some  of  them  and  allowing  of  comparisons 


between  the  inoculated  and  not  inoculated  members 
of  the  house,  who  otherwise  are  under  similar  condi- 
tions of  food,  water,  soil,  social  customs,  etc. 

As  regards  inoculations  in  areas  where  cholera  did 
not  exist,  where  I  had  to  work  during  my  first  year  of 
operation,  I  had  to  decide  upon  spreading  the  inocula- 
tion in  as  many  localities  and  regiments  as  possible, 
leaving  to  epidemiological  laws  the  selection  of  locality 
where  the  result  of  my  work  could  be  later  on  observed. 
The  first  method  gave  results  in  Calcutta,  the  second  in 
Lucknow  and  Cawnpore. 

A  third  method  was  adopted  in  Graya  Jail  where,  on 
the  appearance  of  an  outbreak,  measures  were  taken  to 
apply  the  preventive  treatment  at  once  and  to  take 
advantage  of  the  later  part  of  the  epidemic. 

In  Calcutta  inoculations  have  been  carried  out  from 
the  beginning  of  March  of  this  year  till  the  present 
time ;  3,478  persons  have  submitted  themselves  to 
inoculation.  In  13  houses  cholera  appeared  from  2 
to  180  days  after  the  inoculations  have  been  carried 
out.  The  total  number  of  the  inhabitants  of  these 
houses  was  181.  Oat  of  this  number  85  were  in- 
oculated, 96  untreated.  The  number  of  cases  of 
cholera  that  occurred  among  the  85  inoculated  is 
1,  which  was  followed  by  a  fatal  issue,  giving  a  per- 
centage of  attacks  and  deaths  of  1"18  per  cent.  The 
number  of  attacks  among  the  96  non-inoculated 
was  15,  and  of  deaths  11,  giving  a  percentage  of  cases 
15*63  per  cent,  and  of  deaths  total  ll'63per  cent.  The 
case  of  a  child  in  a  cholera  bustee,  who  was  suffering 
from  diarrhoea  at  the  time  of  inoculation  and  developed 
typical  cholera  within  an  hour  of  the  treatment,  is  not 
included  in  the  above  statistics. 

Of  soldiers  who  had  been  inoculated  by  Mr.  Hankin 
in  Cawnpore  thirteen  months  previously,  75  were 
present  on  the  occasion  of  the  epidemic  of  last  August, 
and  were  located  in  barracks  with  177  non-inoculated. 
During  the  epidemic  19  cases  of  cholera  and  13  deaths 
occurred  among  the  non-inociilaied.  No  cases  occurred 
among  those  who  had  been  treated. 

In  Graya  Jail  I  arrived  on  the  18th  July  of  this  year, 
at  a  time  when  cholera  had  already  broken  out,  and  rix 
cases  and  five  deaths  had  occurred.  During  the  epide- 
mic which  lasted  a  fortnight  longer,  on  an  average 
409  were  present.  Of  these  207  were  inoculated  and 
202  remained  without  treatment.  Among  the  non- 
inoculated  20  cases  of  cholera  appeared  with  10  deaths. 
The  inoculated  presented  eight  cases,  and  of  these  five  led 
to  a  fatal  issue.  The  distribution  of  cases  among  both 
groups  is  to  be  seen  in  detail  in  the  following  table  : — 

During  the  first  five  days  after  inoculation  : — 

Not  inoculated      ...  ...    7  cases  with  5  deaths. 

Inoculated  ...  ...    5       ,,         4  ,, 

During  the  next  three  days  : — 
Not  inoculated 
Inoculated 

The  last  six  daj'S  : — 
Not  inoculated 
Inoculated 

It  will  be  observed  from  this  table  that  the  difference 
in  figures  increased  gradually  until  the  eighth  day. 


5  cases 


cases 
Nil. 


3  deaths. 

2  deaths. 
Nil. 
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This  difference  was  nil  on  the  first  days  after  the  in- 
oculations were  carried  out ;  and  it  is  seen  to  have  in- 
creased gradually  till  the  eighth  day  after  the  first  day 
of  treatment.  A  similar  phenomenon  has  been  observed 
in  vaccination  against  small  pox. 

I  am  of  opinion  that  in  a  milder  epidemic  the  protec- 
tive influence  would  show  itself  in  a  more  marked 
manner  also  in  the  first  few  days  after  inoculation.  I 
base  this  opinion  on  the  well  ascertained  i-esults  of 
laboratory  experiment. 

Whereas  in  Graya  the  treatment  was  applied  during 
the  epidemic,  in  Lucknow  the  epidemic  occmn'ed  14  to 
15  months  after  the  iuoculations.  The  results  were  as 
follows : — 


640  Non-inoculated 
133  Inoculated 


Ciises. 
.  120 
.  18 


Deaths. 
79 
13 


Non-inoculiited 
Inoculated 


Pcge.  of  ciises 
to  stietiyth. 
18' 75  per  cent. 
.    13-53  „ 


Pcge.  of  denths 
to  stieni^tli. 
]2'34  per  cent. 
9-77  „ 


With  regard  to  all  these  results  three  possible  points 
of  view  can  be  taken  up. 

Firstly,  that  the  fact  of  the  protection  of  animals 
against  all  forms  of  the  cholera  virus  is  of  no  signifi- 
cance whatever ;  that  the  Calcutta  results  are  a  mere 
coincidence ;  those  in  G-aya  also  a  coincidence ;  the  differ- 
ences in  the  occurrences  among  the  inoculated  and  non- 
inoculated  in  Lucknow  are  equally  accidental,  and  only 
those,  who  died  in  the  latter  locality,  can  be  quoted  as 
bearing  on  the  subject  and  completely  condemning 
the  method. 

Secondly,  another  point  of  view  is  that  the  fact  of 
the  immunization  of  animals  proves  that  a  living 
organism  is  capable  of  being  protected  against  the 
cholera  virus ;  that  the  Calcutta  results  are  quite  com- 
prehensible in  this  light ;  that  tlie  Graya  results  are  of 
a  similar  nature ;  that  the  difference  in  the  fates  of  the 
inoculated  and  non-inoculated  in  Lucknow  is  also  an 
illustration  of  the  above  law,  and  that  the  cases  of 
failure  are  due  to  the  lapse  of  time  and  the  vanishing 
of  the  effect  of  inoculation,  which  could  not  be  deter- 
mined beforehand. 

Thirdly,  the  following  view  may  be  held  :  The  first 
four  facts  are  proofs  of  the  value  of  the  inoculation,  and 
the  cases  of  failure  in  Lucknow  are  due  to  both  the 
lapse  of  time  that  occurred  since  the  carrying  out  of 
the  inoculations,  and  the  feeble  reaction  produced  on 
the  subjects  on  the  time  of  the  treatment.  Indeed,  as 
is  recorded  in  the  Lucknow  registers,  out  of  the  185 
men  inoculated  in  the  East  Lancashire  Regiment  66 
showed  no  fever  after  the  inoculation,  70  had  only  a 
slight  rise  of  temperature,  and  in  only  two  out  of  the 
whole  number  was  the  febrile  reaction  well  marked. 
(This  result  was  due  to  the  mildness  of  the  virus  em- 
ployed and  the  relatively  small  doses  in  which  it  was 
injected.)  It  is  a  well  established  law  that  the  amount 
of  protection  conferred,  whether  in  small  pox,  anthrax 
or  any  other  disease,  is  in  direct  relation  to  the  amount 
of  fever  produced  at  time  of  the  inoculation. 


The  number  of  observations  is  not  sufficient,  and  the 
time  is  not  ripe  for  discussion,  nor  for  an  attempt  to 
bring  about  a  general  concensus  of  opinion.  I  intend- 
ed to  do  everything  in  my  power  in  order  to  obtain 
facts  for  deciding  definitely  between  these  thi-ee  possi- 
bilities, a  decision  which  in  my  opinion  can  only  be 
brought  about  by  an  increased  number  of  observations, 
and  not  by  discussion. 

I  will  point  out,  however,  one  fact,  namely,  that  the 
harmlessness  of  the  operations,  whether  in  the  presence 
or  absence  of  cholera,  is  now  definitely  established. 
This  is  proved  by  the  examination  of  the  figures. 
Summarising  the  occmrences  among  the  inoculated 
and  uninoculated,  and  disregarding  the  question 
whether  they  were  accidental  or  not,  Ave  have  the 
following  results  :  Total  number  of  those  on  whom 
observations  have  been  made  in  Calcutta,  Graya,  Cawn- 
pore  and  Lucknow  is  2,235.  Of  these  were  inoculated 
500  and  1,735  not  inocidated. 

Inoculated  had  21  attacks  and  19  died,  giving  a 
a  percentage  of  cases  to  total  of  4-2  and  deaths  to  total 
3'8  per  cent. 

Uninoculated  had  174  attacks,  and  113  died,  giving 
a  precentage  of  cases  to  total  of  10"G3  per  cent,  and 
deaths  to  total  of  6-51  per  cent. 

These  figures  not  only  show  that  the  inoculations 
are  harmless,  but  show  a  difference  in  the  occirrrences 
that,  if  interpreted,  can  only  be  interpreted  in  favour  of 
the  inoculations. 

In  conclusion,  I  beg  to  express  my  thanks  to  all 
those  who  have  so  kindly  helped  me  in  carrying  out 
this  woik.  I  appeal  to  Medical  Officers  and  to  others 
to  give  me  fiu-ther  facilities  for  bringing  a  conclusion 
to  this  important  question,  by  helping  me  in  collecting 
observations  and  in  spreading  the  inoculations  in  the 
most  appropi'iated  places  for  this. 


DISCUSSION. 

W.  H.  Gregg  (Calcutta)  related  his  personal  experiences  when 
inoculated  in  July  last. 

A.  M.  Davies  (Meerut)  said,  referring  to  the  addresses  of  the 
previous  speakeis  and  the  authorities  quoted  therein,  that  the 
present  position  of  the  bacteriological  question  seemed  to  be 
tliat  no  comma  bacilli  existed  in  nat;ire  other  than  those  con- 
nected with  cholera.  The  comma  bacilli  found  in  water  and 
elsewhere  that  did  not  sliow  pathogenic  properties  had  been 
always  spoken  of  as  degraded  forms  of  the  cholera  microbe. 
The  question  arose  wliether  some  of  these  were  not  forms 
capable  of  acquiring  virulence  under  conditions  as  yet  unknown 
to  us.  Sanarelii  had  demonstrated  that  a  virulent  comma 
could  be  attenuated,  so  as  to  lose  all  its  pathogenic  power  by 
keeping  it  in  boiled  lime  water  for  a  month,  tiiough  morpho- 
logically it  was  unchanged.  If  a  pathogenic  microbe  could 
thus  l)e  changed  into  a  liarmless  saprophyte,  why  should  not  a 
saprophyte  (under  ordinary  circumstances  harmless)  be  changed 
by  the  circunistances  of  its  environment  into  a  patliogeuic 
microbe  ?  In  other  words,  the  process  of  evolution  might  reason- 
ably be  supposed  to  be  at  worl;,  and  the  cholera  microbe  looked 
upon  as  susceptible  of  variation,  both  morphologically  and  in  its 
cultivation  characters,  and  pathogenic  properties.  The  develop- 
ment of  a  progressive  power  of  infectiousness  was  now  held  by 
many  authorities  in  regard  to  diphtheria  ;  the  development  of 
specific  infective  property  had  long  been  recognised  in  regard 
to  dysentery  ;  enteric  fever  outbreaks  were  often  connected 
with  previous  diarrhoea  prevalence,  pointing  also  to  an  increase 
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or  development  of  the  infective  entity  or  tiling.  It  had  not 
hitherto  been  shown  that  any  si.nilar  development  took  place 
in  the  case  of  cholera,  but  it  might  be  that  the  contiection  held 
by  many  hacteriologists  to  exist  in  the  case  of  enteric  fever 
between  tlie  njn-specifie  Bacillus  coll  and  the  specific  Bacillus 
typhi  might  have  its  pandlel  in  a  connection  between  non  patho- 
genic comma  bacilli  and  the  veritable  cholera  microbe,  in 
which  case  water  or  food  containing  such  apparently  harudess 
commas  would  be  looked  on  as  dangerous,  in  tlie  same  way  as 
water  or  food  containing  i^.  coZ/,  variations  in  surrounding  cir- 
cumstances being  probably  able  to  bring  about  a  development, 
or  evolution,  of  specific  pathogenic  properties. 

R.  Harvey  (Calcutta)  said  he  had  one  practical  remark  to 
make  which  was  this,  that  while  there  could,  he  thongiit,  be  no 
doubt  that  Professor  Hafikine's  inoculations  gave  temporary 
protection,  it  remained  to  be  seen  whether  the  protection  was 
permanent.  The  question  was  still  in  the  experimental  stage, 
and  could  only  be  settled  by  a  continuation  of  the  inoculalions 
on  a  grand  scale.  He  thought  it  was  the  duty  of  every  medi- 
cal man  in  India  to  give  every  facility  for  extending  the  ex- 
periments to  such  an  extent  as  to  furnish  sufficient  material  to 
settle  the  questiSn  one  way  or  the  other. 

L,  Rogers  (Lucknow)  laid  stress  on  the  importance  of  tracing 
and  disinfecting  all  evacuations  of  early  cases  with  a  view  of 
checking  outbreaks  in  a  limited  community,  such  as  a  regiment, 
and  on  removing  the  earthen  floors  of  rooms  in  which  patients 
had  been.  He  asked  if  the  incubation  period  might  not  some- 
times be  longer  than  seven  days,  the  usually  assigned  limit,  and 
mentioned  two  cases  in  which  it  had  apparently  been  ten  and 
twelve  days.  Referring  to  the  recent  success  of  antitoxin  in  the 
treatment  of  diphtheria,  he  suggested  that  a  similar  result  iniglit 
be  obtained  in  cholera.  He  pointed  out  that  M.  Haffkine's  ex- 
periments showed  that  a  cholera  antitoxin  was  developed  in 
animals  as  the  result  of  his  injections.  This  and  the  Gya  ex- 
periments led  one  to  believe  that  at  all  events  for  a  short  time 
anti-cholera  antitoxin  was  probably  present  in  the  recovered 
patient's  blood.  If  so,  he  asked  would  it  I  e  allowable  to  use  such 
blood  obtained  by  venesection,  or  better  serum  obtained  by 
blistering  such  a  recently  recovered  patient,  for  inoculation  into  a 
patient  actually  suffering  from  cholera  in  the  hopes  that  such  an 
antitoxin  might  cut  short  the  disease. 

R.  L.  Dutt  (Hughli),  in  support  of  the  strong  evidence  pro- 
duced by  Dr.  Simpson  in  favour  of  Koch's  bacillus  as  the  true 
cause  of  Asiatic  cholera,  adduced  the  latest  experiments  on  the 
subject  by  Dr.  MacLeod  of  Shanghai.  Dr.  MacLeod  had  succeed- 
ed in  reproducing  cholera  in  guinea-pigs  by  feeding  tliein  with 
a  few  drops  of  the  pure  culture  of  Koch's  bacillus  in  broth  under 
the  prpcautions  suggested  by  Koch,  viz.,  neutralisation  of  the 
acid  gastric  juice  by  5  p.c.  sodfe  carb  solution  and  the  stoppage 
of  intestinal  peristalsis  by  intra-peritoneal  injection  of  tincture  of 
opium.  Control  animals  were  treated  in  all  respects  in  the 
same  way  with  the  exception  that  they  received  sterilised 
broth  instead  of  cholera  material.  The  results  were  as  follows  : 
Out  of  twenty -one  guinea-pigs  fed  with  Koch's  bacillus,  nineteen 
died  with  distinct  symptoms  of  cholera.  Koch's  bacilli  were  fount! 
in  the  mucous  flakes  of  the  rice  water  stools,  and  in  the  mucous 
membrane  of  the  small  intestine.  From  the  first  dead  animal  the 
intestinal  contents  were  removed  and  given  with  food  to  another, 
and  so  on,  through  ten  generations  with  uniform  results.  The 
control  animals  survived,  thus  showing  that  the  administration 
of  soda  solution  on  the  injection  of  opium  did  not  cause  death 
or  choleraic  symptoms. 

Koch's  bacillus  can  now  be  isolated  in  the  majoritj'  of  cases 
and  differentiated  from  most  of  the  comma  bacilli  by  its  chemi- 
cal and  biological  characters.  Professor  Brieger  has  discovered 
a  chemical  poison  in  Koch's  comma  culture,  which  is  isomeric  with 
cadaverine,  and  produces  on  hypodermic  injection  of  animals 
muscular  spasms  and  collapse  as  in  cholera. 

A.  Powell  (Caehar)  believed  that  the  weak  point  in  Haffkine's 
inoculations  was  that  one  attack  of  cholera  was  in  his  experience 
no  protection  against  another.  He  had  known  many  cases  die 
of  a  second  or  third  attack.    The  immunity,  if  any,  was  short- 


lived. The  disease  in  this  respect  resembled  goDorrhcea  or 
influenza  more  than  smallpox  and  the  specific  fevers. 

E.  Lawrie  (Hyderabad)  said  they  must  all  welcome  any  pro- 
posal or  measure  which  had  for  its  object  the  prevention  of 
cholera,  and  admire  anybody  who,  like  M.  Haifkine,  endeavoured 
to  stamp  out  the  disease  in  the  energotic  way  he  had.  But  they 
must  not  allow  their  admiration  of  M.  Haffkine  to  obscure  their 
vision  or  consideration  of  actual  facts,  and  he  ventured  to  bring 
to  their  notice  a  few  facts  with  regard  to  the  inocuhitions  for 
choleia,  for  the  pui-pose,  he  assured  them,  of  f  ui  thering  progress 
in  the  direction  in  whicli  M.  Haffkine  was  working. 

M.  Haffkine  had  stated  a  well  known  fact — animals  could  not 
contract  cholera.  The  question  then  was — what  condition  was 
produced  in  animals  by  inoculation  with  the  attenuated  decoctions 
or  cultivations  of  the  comma  bacillus  ?  It  must  be  some  form 
of  septicaemi.i,  not  necessarily  infective,  and  they  must  bear  in 
mind  that  almost  all  foinis  of  septicjemia  might  be  in  their 
nature,  either  very  mild  nnd  harmless,  or  very  severe  and  uncon- 
trollable. We  know  that  in  septic  poisoning  in  man  or  in  animals 
diarrhoea  was  often  a  prominent  symptom,  and  was  also  a 
common  cause  of  a  fatal  termination  of  the  disease.  The  next 
point  that  had  to  be  detern;ined  was  whether  septic  poisoning  in 
any  form  was  ever  safely  curative  or  preventive  of  other  diseases. 
Three  examples  occurred  to  him,  in  which  it  had  been  proved 
to  exert  a  curative  action.  It  Wiis  long  ago  discovered  that  in 
indurated  ulcer  of  the  leg  accidental  attacks  of  erysipelas  caused 
the  thickening  to  disappenr  and  the  ulcer  healed  up  ;  and  this 
led  to  blistering  in  ulcers  of  this  kind  as  a  safe  and  effective 
imitation  of  the  unsafe  ei-ysipelas.  The  second  example  had 
been  brought  to  his  notice  only  that  morning  by  Surg.-Lt.-Col . 
J.  O'Brien;  a  patient  under  his  care,  for  compound  fracture  of 
the  leg  of  several  weeks  standing,  got  general  dermatitis,  and 
when  the  dermatitis  subsided,  the  wound  was  found  to  be  so  mucli 
improved  that  it  foithwitli  commenced  to  heal  and  speedily  got 
well.  The  same  kind  of  effect  had  been  observed  in  the  Koch 
cure  for  tuberculosis.  The  local  effect  was  in  certain  cases 
beneficial,  but,  the  constitutional  effect  could  not  always  be  kept 
within  safe  limits,  in  fact  the  case  showed  itself  to  be  dangerous. 

In  the  same  manner  they  now  had  Haffkine's  inoculations 
brought  forward  as  a  cure  or  preventive  for  cholera.  These 
inoculations  produced  a  period  of  illness,  generally  slight  and 
harndess,  as  compared  with  that  produced  by  Koch's  tuberculin, 
but,  like  that,  a  form  of  blood  poisoning.  The  question  next 
arose  was  septicfemia  in  any  form  whatsoever  a  preventive  of 
cholera,  and,  if  so,  to  what  extent?  If  mild  attacks  of  blood 
poisoning  or  septicaemia  could  be  proved  to  protect  entirelj', 
or  to  any  appreciable  extent,  against  cholera,  there  would  be 
some  ground  for  claiming  protection  to  the  same  extent  by 
Haffkine's  inoculations  or  vaccinations.  But  nothing  of  the 
kind  had  been  proved  as  yet,  in  fact  the  evidence  was  so  far 
all  the  other  way.  It  appeared  to  him  that  cholera  was  much  too 
complicated  and  serious  a  condition  to  be  accounted  for  by  a 
cause  so  simple  and  easy  to  deal  with  as  the  comma  bacillus. 
Moreover,  bacteriologists  themselves  were  not  agreed  as  to  the 
identity  of  the  microbe,  and  cholera  cases  were  certainly  met  with 
everywhere  in  which  the  connna  was  not  even  a  concomitant  of 
the  disease.  Lastlj',  in  order  to  make  out  the  semblance  of  a 
logical  case  for  the  comma  bacillus,  M.  Haffkine  was  bound  to 
sho^  that  it  was  present  in  the  organism  prior  to  the  commence- 
ment of  the  symptoms  of  the  disease  it  was  said  to  cause.  There 
was  little  doubt  cholera  might  be  driven  away  by  a  pure  water 
supply.  What  it  was  in  dirty  or  infected  water,  which  gave  rise 
to  cholera,  was  a  point  of  the  least  importance,  and  he  for  one 
was  content  to  leave  it  to  bacteriologists  to  discover. 

Mons.  Haffkine,  on  the  invitation  of  Dr.  Crombie,  the  Presi- 
dent, said  that  he  would  offer  a  few  explanations  to  the  remarks 
made  by  previous  speakers.  In  the  first  place  it  was  necessary 
to  say  that  it  was  an  error  to  connect  the  question  of  septicaemia 
with  that  of  the  inoculations. 

The  inoculations  were  nol  based  on  septica?mia.  About  ten 
years  age,  in  a  controversy  wliich  was  tlien  carried  on  relating 
to  the  bacteriology  of  cholera,  the  question  of  septiccemia  h»d 
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arisen,  bnt  that  question  had  been  loQg  set  at  rest.  To  make  him- 
self understood  perhaps  it  was  necessary  to  explain  what  septi- 
csemia  really  is.  Among  pathogenic  microbes  three  di£Eerent 
groups  have  been  distinguished  by  their  relation  to  the  diseased 
body.  First  there  are  microbes  which,  when  introduced  into  an 
organism,  remain  at  the  point  where  they  have  been  placed  and 
produce  a  localised  infection.  The  microbes  grow  and  multiply 
exclusively  at  the  seat  of  inoculation  ;  they  there  secrete  their 
poison  or  toxin  which  is  absorbed  into  tlie  general  system  and  pro- 
duces the  general  symptoms  of  the  disease.  To  such  microbes  lie- 
long  the  bacillus  of  tetanus  which  lives  only  on  the  surface  of  the 
wounH,  and  at  the  seat  of  its  introduction  ;  the  bacillus  of  diph- 
theria which  remains  exclusively  on  the  affected  mucous  mem- 
briue  ;  the  bacillus  of  pneumonia  which  confines  itself  to  the 
lungs,  and  the  comma  bacillus  of  cholera  which  lives  in  the 
intestines.  These  microbes  never  penetrate  into  the  blood. 
Again,  there  is  a  second  series  of  microbes  which  penetrate  into 
the  tissues  of  the  affected  organism,  and,  not  spreading  uniform- 
ly, live  in  small  isolated  groups.  These  microbes  cause  the  tu- 
berculous diseases,  such  as  consumption,  glanders,  lepiosy,  actino- 
mj'cosis,  farcy  of  the  Guatemala  bullocks,  diseases  produced  by 
aspergellus  fum'igatus  and  other  iwagl,  &c.  These  microbes  also 
do  not  penetrate  into  the  blood.  The  last  group  of  microbes 
are  those  wihch  invade  the  circulatory  system.  When  intro- 
duced in  any  part  of  the  body,  whether  under  the  skin  or  in  the 
muscles,  or  in  the  lungs,  or  into  the  intestines,  they  do  not  remain 
there  for  any  length  of  time,  hut  very  soon  reach  the  vessels, 
multiply  in  the  blood,  and  after  a  short  time  can  be  found  in  every 
drop  of  blood  examined  and  in  every  tissue.  To  such  microbes 
belong  the  bacillus  of  anthrax,  of  gastro  enteritis  of  fowls,  of 
l)ig  measles,  of  swine  pest,  of  the  cadaveric  infection  of  students, 
of  influenza,  of  the  Chinese  plague,  of  Malta  fever,  and  of  the 
typhoid  of  mice.  In  these  cases  the  blood  is  in  a  state  of  sepsis 
or  of  suppuration,  and  it  is  only  these  diseases  which  are  called 
septicsemic  diseases.  Erj'sipelas  in  lupus  does  not  act  by 
septiccemia,  nor  can  tuberculin,  which  does  not  contain  living 
microbes,  act  on  lupus  by  producing  septi  caemia.  No  substance, 
no  poison,  organic  or  inorganic,  however  deleterious  it  may  be, 
can  produce  septicemia. 

Now  in  regard  to  cholera  the  question  of  septicaemia  had 
been  raised  by  Dr.  Klein,  of  London,  under  the  following  cir- 
cumstances :  While  seeking  for  proofs  as  to  the  comma  bacillus 
being  the  cause  of  cholera,  the  action  of  these  microbes  were 
tried  on  animals,  and  Koch  published  his  method  of  infection 
of  animals  by  the  mouth,  with  the  introduction  of  soda  into  the 
stomach  and  the  injection  of  opium  into  the  peritoneal  cavity. 
Under  these  conditions  guinea-pigs  contract  a  disease  in  which 
the  comma  bacilli  multiply  in  the  intestines,  but  in  which  the 
microbe  can  also  be  found  in  the  blood.  Dr.  Klein  therefore 
objected  to  this  result  as  a  proof  of  comma  bacilli  being  the 
c^xuse  of  cholera,  on  the  ground  that  in  mun  cholera  is  a  localised 
infection  with  the  microbes  in  the  intestines  and  never  penetrat- 
ing into  the  blood,  whereas  in  guinea-pigs  Koch's  method  did 
not  produce  cholera,  but  gave  a  septicaBmia.  The  fact  of  comma 
bacilli  giving  septicaemia  to  guinea-pigs  under  these  conditions 
is  not,  however,  an  objection  to  their  being  the  cause  of  cholera. 
Microbes  do  not  behave  in  the  same  manner  in  different  species 
of  animals,  and  there  are  some  which  in  one  species  will  pro- 
duce a  locidiaed  disease  and  in  another  a  septicaemia.  Thus  the 
pneumo-bacillus  of  Frankel  gives  in  man  pneumonia,  a  localised 
disease,  while  in  the  rabbit  and  the  mouse  it  produces  a  septi- 
caemia and  in  sheep  a  localised  disease  similar  to  pneumonia 
in  man.  The  comma  bacillus  therefore  may  very  well  give  to 
localised  infections  of  the  intestines,  and  at  the  same  time, 
when  transferred  into  guinea-pigs,  spread  by  the  blood  and  give 
a  general  infection. 

No  one  who  has  given  the  subject  his  attention  has  ever  enter- 
tained the  idea  that  the  anticholeraic  inoculations  have  anything 
to  do  with  septicaemia.  Comma  bacilli  are  almost  instantaneous- 
ly killed  in  contact  with  human  blood,  and  the  difference  which 
is  observed  in  this  respect  between  cholera  in  man  where  no 
trace  of  microbes  can  be  found  in  the  blood,  and  Koch's  disease 
ia  guinea-pigs,  constitutes  the  very  objection  used  against  the 


doctrine  of  Koch.  Persons  who  have  not  had  the  opportunity 
of  studying  the  question  confuse  the  details  and  transfer  the 
word  septicaamia  from  the  controversy  referred  to,  to  the  ques- 
tion of  anticholeraic  inoculation.  To  say  that  this  treatment 
is  based  on  septicaemia,  it  is  necessary  to  demonstrate,  after 
inoculation,  the  presence  of  microbes  in  the  blood,  a  demonstra- 
tion which  has  never  been  made,  nor  has  the  slightest  suspicion 
that  these  inoculations  produce  a  septicaemia  ever  occurred  to 
any  competent  authority. 

With  reference  to  the  question  of  second  and  third  attacks  of 
cholera,  Mons.  Haffkine  did  not  think  that  such  a  fact  would 
be  an  objection  against  the  possibility  of  producing  an  immuni- 
ty artificially.  Be  this  as  it  may,  the  question  of  immunization 
by  one  attack  of  cholera  is  far  from  having  been  elucidated. 
It  cannot  be  solved  by  several  instances  of  men  being  attacked 
a  second  or  third  time.  Similar  instances  can  be  quoted  as  re- 
gards snjall-pox.  The  protection  of  one  attack  of  small-pox 
has  been  proved,  not  by  isolated  instances,  but  by  the  compari- 
son of  the  liability  to  the  disease  between  a  large  number  of 
men  who  never  have  had  small-pox,  and  those  who  have  previ- 
ously had  one  attack.  In  cholera  sucli  a  comparison  had  never 
been  made.  The  idea  of  an  attack  of  cholera  not  protecting 
against  a  seconcj  attack  rested  solely  on  a  general  impression 
derived  from  isolated  cases.  He  would  quote  an  instance. 
The  Chairman  of  the  Calcutta  Municipality,  after  receiving  Dr. 
Simpson's  first  memorandum  on  anticholeraic  inoculation  and 
his  recommendation  to  introduce  the  system  into  Calcutta,  asked 
the  leading  medical  men  in  the  town  their  opinion  on  the  sub- 
ject. Dr.  O'Brien  replied  that  he  did  not  believe  in  the  protec- 
tive effect  of  these  inoculations  because  of  second  and  third 
attacks  in  cholera.  A  short  time  after  this  Dr.  O'Brien,  with 
true  sincerity,  wrote  a  second  letter  to  the  Chairman,  saying 
that  he  had  met  Dr.  Simpson  and  Mons.  Haffkine,  and  that 
when  he  had  asked  himself  in  the  course  of  the  conversation  how 
many  cases  of  second  attacks  of  cholera  he  had  come  across, 
he  was  obliged  to  acknowledge  that  he  could  not  remember 
having  observed  any.  Mons.  Haffkine  was  collecting  information 
regarding  the  fatality  of  second  or  third  attacks  of  cholera.  He 
had  observed  that,  though  it  is  not  rare  to  meet  physicians 
who  know  of  such  attacks,  it  is  rare  to  come  across  fatal 
cases.  First  attacks  in  cholera  are  on  the  average  fatal  in  one 
case  out  of  two  or  50  per  cent.,  whereas  second  or  third 
attacks  seem  to  be  fatal  in  1  out  of  20  or  30,  i.e.,  from  5  to 
3  per  cent.  Surgeon-Colonel  Harvey,  the  Inspector-General  of 
Civil  Hospitals  in  Bengal,  and  Surgeon-Lieutenant-Colonel  Roe, 
the  Sanitary  Commissioner  of  the  Punjab,  had  mentioned  to 
him  that  they  had  never  come  across  a  single  case  of  second  or 
third  attack  of  cholera,  and  were  in  doubts  whether  a  single 
observation  of  this  kind  had  ever  been  made.  At  present, 
therefore,  a  general  impression  cannot  be  used  to  oppose  exact 
laboratory  experiments. 

The  President  in  conclusion  said  he  could  not  allow  this  discus- 
sion to  close  without  asking  from  t'.iis  section  an  expression  of  its 
appreciation  of  the  magnificence  and  splendour  of  the  mission  on 
which  M.  Haffkine  has  come  to  India.  He  arrived  among  them 
nearly  two  years  ago,  a  stranger,  very  imperfectly  acquainted 
with  the  language  spoken,  and  with  no  adequate  idea  of  the 
difficulties  which  lay  in  the  way  of  his  putting  his  theory  into 
practice  ;  though  those  living  here  had  no  difficulty  in  anti- 
cipating them.  He  has  overcome  those  difficulties  in  a  way 
which  nothing  except  his  indomitable  perseverence,  and  a  perfect 
belief  in  the  truth  of  his  teaching,  could  have  enabled  bim  to  do. 
He  has  done  it  at  his  own  expense,  though  he  was  glad  to  say 
that  Government  has  assisted,  and  was  still  assisting,  with  a  small 
subsidy.  He,  however,  regretted  that  in  carrying  out  his  gieat 
mission,  he  has  sacrificed  his  own  health,  though  he  hoped  only 
temporarily.  Whatever  differences  of  opinion  there  may  be  as  to 
the  theoretical  basis  for  his  method  of  inoculation,  and  whatever 
may  be  the  ultimate  verdict  on  the  i  results  of  the  experiment 
which  he  has  been  making  in  our  midst,  they  could  not  withhold 
from  him  the  expression  of  their  high  sense  of  the  magnitude 
of  the  task  he  has  set  himself  and  of  his  devotion  and  fortitude 
in  carrying  it  out.    (Prolonged  applause.) 
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A  TYPICAL  EPIDEMIC  OF  CHOLEEA. 

BY  D.  MOaiSON,  M.D.,  CM. 

About  the  middle  of  October  an  annual  mda  is  held 
in  the  District  of  Eajshaye,  at  a  place  called  "Ketre," 
12  miles  distant  from  Eampore  Banleah.  Every 
year  as  the  nu  la  ends  cholera  breaks  out  either  in  the 
mela  itself,  or  along  the  course  taken  by  the  pilgrims 
on  their  way  to  their  homes.  Some  years  so-called 
sporadic  cases  occur  within  the  mimicipality  of 
Eampore  Bauleah;  at  other  times  it  assumes  the  form 
of  an  epidemic.  I  have  observed  these  visitations  for 
many  years,  and  in  every  epidemic  found  good  reason 
for  believing  that  the  water-supply  at  the  river  ghats, 
or  in  the  numerous  tanks,  was  contaminated  by  cholera 
dejecta.  This  year  having  traced  one  of  these  minia- 
ture epidemics,  which  occurred  shortly  after  the  mela,  to 
its  soxirce,  I  thought  it  might  be  of  interest,  and  worthy 
of  record  as  a  typical  epidemic  of  cholera. 

On  the  29th  October  last  a  man  came  to  the  Mission 
Dispensary  for  cholera  medicine  for  two  patients  who 
were  ill  in  a  village  called  Bindarampoor,  about  three 
mUes  from  my  dispensary.  He  stated  that  four  persons 
had  already  died,  and  that  two  others  were  ill ;  but 
that  the  first  case — a  woman  who  had  been  to  Ki  tr,'  mela 
— had  recovered.  I  did  not  find  it  possible  to  visit  the 
village  till  some  days  after,  but  meantime  ordered  them 
to  close  the  well  in  the  couit-yard  of  the  house  where 
the  first  cholera  case  occurred.  I  had  learned  from  the 
messenger  that  the  woman  who  had  been  to  K(  tro  mela 
defjBcated  near  the  well  from  which  the  family  and 
others  obtained  their  drinking  water.  The  order  to  close 
the  well  was  not  complied  with,  until  some  more  fresh 
cases  occurred,  after  which  the  well  was  abandoned. 
After  a  few  days  I  visited  the  village,  got  as  many  of 
the  people  together  as  I  could,  and  asked  them  parti- 
cularly regarding  the  water- supply  of  each  house  in 
which  a  case  of  cholera  happened.  I  found  that  every 
house,  without  exception  in  which  cholera  had  appeared, 
took  their  drinking  water  from  the  well  in  the 
court-yard  of  house  No.  1.  I  also  examined  the  place 
on  the  verandah,  where  case  No.  1.  slept,  and  the 
place  where  she  latterly  defsecated.  It  was  exactly 
seven  feet  six  inches  from  the  weU.  The  well 
itself  is  what  is  called  a  kutcha  well.  It  is  lined 
with  burnt  clay  rings  to  keep  it  from  falling  in :  its 
diameter  is  22  inches,  and  the  surface  of  the  well-water 
was  2  feet  6  inches  from  the  ground  level.  During  the 
illness  of  the  first  case,  the  unseasonable  heavy  rains 
which  fell  towards  the  end  of  October  occurred.  Thus, 
the  conditions  for  the  actual  contamination  of  the  well- 
water  with  cholera  dejecta  could  scarcely  be  more 
favoxirable,  unless  they  were  dropped  into  the  well. 
The  results  of  the  epidemic — 12  cases  and  10  deaths — 
prove,  I  think,  that  infection  of  the  well-water  must 
have  taken  place,  either  through  soakage  and  filtering 
down  of  the  surface  water  containing  the  virus, 
during  and  after  the  heavy  rain ;  or,  possibly,  by  the 
woman  herself,  in  the  act  of  drawing  water  from  the 
well,  with  her  hands  (the  left  hand  is  invariably 


brought  into  actual  contact  with  the  faeces  in  the 
process  of  ablution  after  defecation),  conveying  the 
virus  to  the  rope  or  vessel  with  which  the  water  is 
lifted. 

The  following  table  shows  the  results  of  the  epide- 
mic in  the  village: — 

/  1st  case  ... 
House  No.  1  ...  \  2..d   „  ... 

t  Ith   

House  No.  2  ... 


House  No.  3 
Houne  No.  4 
House  No.  5 
House  No.  6 
House  No.  7 
House  No.  8 


j  nth 

\  6ih 
7th 
8lh 
9th 
10th 
11th 
12th 


A  woman 
A  uian 

A  woman  ,, 

A  man  ,, 

A  woman  „ 

...  A  woman  ,, 

...  A  woman  ,, 

...  A  boy  „ 

..  A  woman  „ 
..  A  child,  female,, 

..  A  woman  ,. 
..  A  man 


aged  55  recovered. 

„  40  died. 
„  35  „ 
25  „ 
„  25  „ 
..  30  „ 
..  40  „ 
..  12  „ 
35  , 

3  .. 

60  „ 

30  recovered. 


These  were  all  the  cases  that  occurred  during  the 
epidemic  in  the  village,  and  all  these  households  took 
their  drinking  water-supply  from  the  well  in  the  court- 
yard of  the  house  No.  1.  There  was  one  house,  much 
nearer  the  infected  house  than  some  of  the  houses  at- 
tacked, in  which  no  case  of  cholera  occurred  ;  but  the 
man  himself  gave  the  explanation,  by  informing  me 
that  he  had  a  well  of  his  own,  and  did  not  require  to  go 
to  the  well  in  house  No.  1  for  water.  These  deaths  all 
took  place,  subsequent  to  the  illness  of  the  first  case. 

There  are  some  points  of  great  interest  and  import- 
ance connected  with  this  epidemic  to  which  I  wish  to 
draw  attention  :  (1)  facts  like  these,  and  they  are  com- 
mon in  Bengal  every  year,  should  make  one  hesitate 
to  state  publicly,  as  Dr.  Duka  did  at  the  8th  Inter- 
national Congress  of  Hygiene  and  Demography,  that 
"  attacks  of  cholera  occur  in  numerous  villages  at  a 
distance,  which  do  not  use  (contaminated)  river  water 
at  all.  How  did  these  wells  and  separate  and  indepen- 
dent sources  of  water-supply  get  their  comma 
bacilli  ?  "  * 

The  answer  is  given  by  the  facts  connected  with  the 
origin  and  spread  of  this  epidemic ;  and,  I  believe,  a 
similar  answer  could  be  given  in  every  such  supposed 
sporadic  case  if  we  could  only  trace  as  easily  the 
ditferent  ways  by  which  the  virus  or  bacillus  is  convey- 
ed to  the  alimentary  canal. 

Another  illustration  of  the  same  point  was  afforded 
a  fortnight  later  by  a  case  of  cholera  which  happened 
in  a  village  named  Bhirmerdang,  one  mile  and  a  half 
north-west  of  Bindarampore.  It  looked  uncommonly 
like  genuine  "sporadic  cases,"  for  I  could  trace  no 
direct  connection  between  the  villages  during  or  after 
the  first  epidemic.  The  infection  could  not  be  carried 
by  the  wind,  as  the  prevailing  wind  was  north-west. 
I  enquired  where  the  boy  had  been  before  he  took  ill, 
and  learned  that  on  the  14th  November  he  had  accom- 
panied his  uncle  on  a  cart  to  Eampore  Bauleah,  five 
miles  distant,  where  cholera  cases  were  occurring  almost 
daUy.  He  remained  there  that  night,  took  food  and 
returned  on  the  following  day,  15th  November,  on 
the  evening  of  which  day  he  was  seized  with  cholera ; 
but  eventually  recovered.  Then  h.i^  grandfather,  two 
brothers  and  a  little  girl  took  ill  and  died,  four  deaths 

*  "  Lancet,"  8th  September  1894,  p.  563. 
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in  all  confined  to  one  house.  Another  case  was  said 
to  have  occurred  in  the  next  house,  but  the  woman  re- 
covered. Outside  of  these  two  hovises  no  cases  of  cholera 
oecun-ed  in  the  village.  The  epidemic  ceased  eutii-ely. 
I  again  made  minute  enquiries  a  week  or  ten  days  after, 
but  no  other  person  outside  these  two  families  took 
cholera.  All  the  other  villagers  were  independent  of 
that  house ;  each  house  had  its  own  well,  and  hence  the 
epidemic  was  limited  to  those  who  came  into  direct 
contact  with  the  boy  who  brought  the  disease  to  the  vil- 
lage. A  little  carefid  enquiry  was  sufficient  to  elicit  in- 
formation that  en tii'ely  dispelled  the  "sporadic  theory." 

(2.)  Dr.  Duka  further  says:  "And  when  the  disease 
attributable  to  the  presence  of  these  micro-organisms  in 
well-water  ceases,  what  becomes  of  the  enormovis  crop  of 
these  microbes,  or  why  does  the  bacillus  so  suddenly 
lose  its  pathogenic  properties  to  become  innocuous  ?  " 
It  is  a  question  that  naturally  occurs  to  any  one  who 
has  given  attention  to  the  disease.  We  have  long  been 
familiar  with  the  undoubted  fact  that  in  all  great  epi- 
demics of  cholera  there  is  a  brief  period — very  brief 
in  most  epidemics — dm-ing  which  the  virus  has  not  seem- 
ingly attained  its  maximum  virulence.  A  second 
period,  longer  in  diu'ation,  of  intense  vindence,  and  a 
third  period  at  the  close,  when  it  is  on  the  wane  and 
about  to  become  mild  or  even  innocuous.  The  epide- 
mic before  us  illustrates  these  periods  very  markedly. 
The  first  woman  recovered,  the  last  man  attacked  is 
living  still,  but  all  the  others  died.  The  same  is  also 
noticable  in  the  second  epidemic  at  Bhirmerdang.  The 
first  recovered,  so  did  the  last,  all  the  others  attacked 
died.  Although  we  may  not  be  in  a  position  to  give  a 
complete  answer  to  this  question,  or  be  able  to  explain 
the  process  by  which  the  comma  bacilli  lose  their 
pathogenic  properties,  yet  the  fact  itself  may  be  placed 
beyond  doubt,  and  become  available  for  practical  pur- 
poses. That  the  virus  of  cliolera  does  lose  its  patho- 
genic properties  or  become  inert  in  water  after  a  time 
lias  long  been  known ;  and  tlie  fact  is  once  more  em- 
phasised in  this  epidemic — for  the  villagers  began  again 
to  use  the  same  well-water  14  days  after  the  last  case 
occun'ed,  but  no  recun-ence  of  cholera  took  place.  Koch  * 
whose  investigations  supply  us  with  the  most  reliable 
information  regarding  the  life  history  of  the  comma 
bacilli  infonns  us  (1)  that  the  period  of  activity 
and  growth  of  this  micro-organism,  in  suitable  media, 
is  brief  but  extraordinarily  rapid  up  to  a  certain  point, 
then  they  begin  to  decline,  and  their  growth  is  an-ested, 
but  after  two  or  three  days  they  shi-ivel  up  and  die,  or 
become  a  prey  to  other  bacteria  present  in  the  media ; 
(2)  that  in  the  tank -water  at  Calcutta,  where  the  soiled 
linen  of  a  cholera  patient  had  been  washed,  the  bacilli 
at  the  height  of  the  epidemic  "  were  so  abundant  that 
their  number  could  not  have  depended  on  the  dejections 
and  washing  watert  from  tlie  cholera  linen  thrown 
at  one  time  or  another  into  the  tank.  Some  growth 
must  have  taken  place ; "    t  that  the  comma  bacilli, 

*  Dr.  Robert  Koch's  Conference  on  Cholera,  Berlin,  July  1881. 

t  The  people  of  Ben<ral  always  wash  their  cloths  in  the  tank, 
or  if  by  a  washerman,  it  is  done  in  the  same  way,  not  as  ia  Europe 
in  tub^,  the  water  of  which  is  thrown  away. 


although  anterobic,  maintaining  vitality  without  air  or 
oxygen,  yet  require  air  or  oxygen  for  their  activity  and 
growth. 

If,  now,  we  compare  these  characteristics  of  the 
comma  bacilli  wiih  the  behaviour  of  the  infective 
material  of  cholera  we  are  at  once  struck  with  the  corre- 
spondence between  the  alledged  cause  and  the  results 
as  observed  in  epidemics  and  individual  cases  of 
cholera.  Let  me  repeat  them  briefly :  (1)  the  comma 
bacilli  develope  with  extraordinary  rapidity  in  suitable 
media,  and  subside  in  two  or  three  days  ;  so  do  the 
sj  mptoms  produced  by  the  virus  of  cholera ;  (2) 
the  bacilli  die  or  become  inert  in  water  after  three 
or  four  days,  so  does  the  vii-us  of  cholera  ;  (3)  the 
infective  material  of  cholera,  when  it  finds  its  way 
into  well-water,  must  remain  on  or  near  the  sui-face, 
as  only  the  surface  water  can  be  lifted  for  di-inking 
or  culinary  purposes.  This  also  accords  with 
what  we  know  of  the  comma  bacilli ;  they  come 
to  the  siu'face  to  obtain  fiom  the  aii-  oxygen 
neces-ary  for  theii"  growth  and  development.  That 
the  bacilli  after  becomijig  inert  should  again  be- 
come virulent  on  passing  through  the  alimentary 
canal  of  the  human  subject  is  to  be  expected  from 
what  we  know  of  other  infecting  material.  Thus 
the  virus  of  rabies,  the  virulence  of  which  has 
been  diminished  by  passing  thi'ough  from  monkey  to 
monkey,  may  again  be  made  intensely  vuailent  by  pass- 
ing it  through  from  rabbit  to  rabbit  or  guinea-pig  to 
guinea-pig. 

I  do  not  say  that  these  facts  answer  the  question 
how  the  virus  of  cholera  becomes  inert  ;  but  I  do  say 
that  indications  are  not  wanting  in  these  investigations 
that  the  present  trend  of  scientific  research  is  in  the 
right  direction. 

It  will  readily  occur  to  one  familiar  with  the  above 
facts  that  the  cause  of  an  epidemic  of  cholera  tracked 
to  a  sheet  of  water  contracted  into  a  superficial  area 
of  less  than  foiir  square  feet  (that  being  the  area  of 
the  surface  of  the  well),  presented  a  unique  opportunity 
for  finding  the  microbe  outside  the  hxmian  body, 
completing  the  missing  link  and  thus  proving  beyond 
doubt  that  the  comma  bacilli  are  the  cause  of  cholera. 
This  occiirred  to  me  at  once  ;  and  I  further  thought 
that,  if  it  could  be  contracted  into  a  surtace  ol  22 
square  inches,  why  not  stUl  further  contract  it  to  less 
than  half  a  square  inch  ?  This  I  attempted  to  do  by 
taking  a  clean  glass-stoppered  bottle,  fidl  of  the 
surface  water  of  the  infected  well,  duiing  the  height 
of  the  epidemic,  and  letting  it  stand  for  24  houi's  or 
longer  to  allow  the  microbes  time  to  come  to  the 
surface  in  contact  with  the  air.  The  glass-stopper 
was  removed,  a  glass  cap  admitting  air  freely,  but 
excluding  dust,  was  fitted  on  and  the  bottle  set  aside 
for  examination.  I  had  now  I  thought  cholera 
microbes  concentrated  in  a  layer  of  water  less  than 
half  a  square  inch  and  ready  at  will  to  be  put  on  the 
slide,  or  cover  glass  of  the  microscope  for  examination. 
I  examined  one  drop  after  another  without  definite 
result,  and  concluded  to  abandon  the  search,  as  hand- 
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ling  the  water  was  not  without  risk  to  myself  and 
others  at  that  time. 

The  contents  of  the  bottle  were  thrown  away. 
Again  I  relented  and  sent  for  other  two  bottles  of  the 
water ;  but  the  epidemic  had  subsided,  and  it  was 
doubtful  whether  the  microbes  could  be  there  at  all. 
I  examined  carefully,  and  at  last  was  rewarded  by 
the  sight  of  a  field  of  microbes  answering,  I  thought, 
in  every  respect  to  the  comma  bacilli  described  and 
delineated  by  Koch. 

I  am,  however,  so  convinced  that  the  field  was  genuine 
that  I  shall  not  abandon  the  search,  but  apply  the  me- 
thod adopted  to  the  first  suitable  contaminated  well 
I  can  obtain.  The  method  is  simple,  and,  I  think, 
efficient  for  those  who,  like  myself,  may  have  neither 
time,  talent  nor  apparatus  for  conducting  investiga- 
tions with  pure  cultures  of  the  comma  bacilli. 

The  impression  left  on  my  mind  by  this  miniature 
epidemic  of  cholera  at  Bindarampore  is  not  that  it  has 
taught  us  anything  which  we  did  not  know  before, 
but  that  it  reiterates  and  emphasises  the  outstanding 
facts  already  known  to  us,  riz.,  (1)  that  cholera  does 
not  arise  de  novo  ;  (2)  that  it  is  due  to  an  infecting 
material  contained  in  the  cholera  dejecta  (I  believe  the 
comma  bacilli)  which  can  be  conveyed  to  the  alimen- 
tary canal  by  drinking  water  or  other  moist  media  ; 
(3)  that  the  virus  loses  its  pathogenic  properties  after 
a  time  in  well  water ;  (4)  that  its  vimlence  is  intensified 
by  passing  through  the  human  subject ;  (5)  that  those 
who  come  most  into  contact  with  infected  water  suffer 
most,  «.e.,  the  women  in  the  Indian  villages.  Since  the 
above  was  written,  I  found  that  cholera  was  prevalent  in 
two  other  villages.  I  investigated  these  epidemics  to  see  if 
they  would  bear  out  the  conclusions  at  which  I  had 
arrived.  The  following  facts  were  elicited :  (6)  that 
looking  to  atmospheric  conditions,  rainfall  and  subsoil 
water  conditions  which  may  and  do  modify  epidemics — 
for  the  cause  of  cholera — is  only  diverting  us  from 
the  true  cause  of  cholera,  which  will  invariably  be 
found  to  be  connected  with  infected  ingesta  in  some 
liquid  or  moist  form. 

Additional  facts  regarding  Epidemics  of  Cholera  at  the 
villages  of  Koola  Tickor  and  Goshaitpor. 

I.  The  first  case  of  cholera  which  appeared  at 
Koola  Tickor  was  a  woman  who  took  ill  on  the  19th 
October  1891.  The  soiled  cloths  of  this  case  were 
washed  in  the  vUlage  tank  in  which  all  the  villagers 
wash  their  clothes  and  bathe.  This  tank  also  supplies 
the  village  with  drinking  water.  The  tank  is  about  50 
yards  square  and  lies  north  and  south,  thus  : — N.  E. 
the  jiorth  end  being  nearest  the  village.  The  clothes 
soiled  with  cholera  dejecta  were  washed  at  the  north- 
west corner  of  the  tank,  and  all  the  28  cases  of  cholera 
which  occurred  in  the  village  up  to  the  15th  December 
1894  bathed  at  and  obtained  their  drinking  water  from 
that  corner  of  the  tank.  Those  who  bathed  and  used 
the  water  at  the  north-east  corner  of  the  tank  were  free 
from  cholera.    The  epidemic  went  on  continuously  for 


seven  weeks.  On  the  15th  December  I  visited  the  village 
and  found  the  epidemic  as  severe  as  it  had  been  at 
any  time  during  the  previous  seven  weeks,  and  it  gave 
no  indications  of  abating,  six  persons  being  ill  on  that 
date.  I  was  informed  that  at  the  end  of  the  first 
fortnight  there  were  indications  that  the  epidemic 
was  abating,  but  immediately  afteiwaids  it  began 
again  as  severe  as  before.  I  explained  to  the  assembled 
villagers  the  sources  and  media  of  contagion,  and  urged 
them  either  to  abandon  the  tank  altogether  for  a  time, 
or  to  boil  all  the  water  taken  from  the  tank  before 
using  it. 

There  were  28  cases  of  cholera  up  to  the  15th  December, 
and  after  that  date  up  to  the  present  time  no  new  case 
had  occurred.  They  rigidly  adhered  to  the  instructions 
given,  and  the  result  was  as  stated.  The  epidemic 
which  had  gone  on  for  seven  weeks  ceased  entii'ely. 
The  28  cases  consisted  of  13  uonnn^lO  childrLn  undir 
6  years  of  age,  3  children  o  ver  6  and  tender  12  years 
and  2  men.  It  may  be  a^ked  why  in  this  epidemic  did 
the  virus  continue  so  persistent,  since  it  was  proved 
that  the  virus  in  the  well-water  epidemic  at  Bindaram- 
poor  became  inert  in  the  course  of  14  days  of  its  own 
accord  ?  The  answer  is  given  by  the  ascertained  fact 
that  the  soiled  clothes  from,  each  cholera  patient  were 
washed  in  the  tank,  and  thus  as  the  first  infection  disap- 
peared, it  was  replaced  by  a  new  infection  of  the  tank- 
water  through  the  soiled  clothes  from  fresh  cholera 
cases. 

II.  While  this  epidemic  was  at  its  height,  a  man 
and  two  children  fled  from  Koola  Tickor  on  the  morning 
of  the  Ist  December  to  Goshaipoor,  a  village  one  mile 
distant  where  cholera  had  not  yet  appeared.  At  noon 
of  the  same  day  one  of  those  children,  a  boy  8  years  of 
age,  was  seized  with  cholera.  He  remained  that  day 
and  all  night  in  a  house,  10  yards  distant  fi'om  the 
village  tank.  On  the  following  morning  the  villagers 
sent  them  back  to  Koola  Tickor,  but  not  before  they 
had  contaminated  or  infected  the  village  tank.  In  9 
days  there  were  10  deaths  in  this  small  village.  I  visit- 
ed the  village  on  the  10th  December,  and  told  them  not 
to  use  the  infected  tank  water,  unless  previously  boilea, 
and  endeavoured  to  explain  to  them  the  sources  and 
media  of  contagion.  They  abandoned  the  tank  and  the 
epidemic  ceased,  ho  new  cases  having  occurred  after  that 
date.  In  this  'village  also  the  heaviest  mortality  fell  on 
the  women.  There  were  10  deaths,  consisting  of  7 
women,  2  children  and  1  man. 


THE  SEASONAL  PEEVALENCE  OF  CHOLERA 
IN  THE  PRESIDENCY  OF  MADRAS. 

BY  SURGN.  LT.-COT,.  W.  G.  KING,  D.P.H., 

Indian  Medical  Service, 

It  is  the  general  belief  in  the  Madras  Presidency 
that,  the  period  of  chief  prevalence  of  cholera  is  in  the 
cold  months  ( November  to  January),  and  this  belief  is 
that  usually  quoted  by  sanitary  authorities.  This 
statement  can  be  supported  by  an  appeal  to  statistics, 
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which,  however,  it  is  proverbial  can  be  made  to  prove 
anything.    Thus  : — 


Rate  per  mile  per 
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—91. 

May 

0-8 

June 

10 

July 

1-7 
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1  6 
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0-9 
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Months. 
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—91. 

November  ... 

0-8 

December 

2-4 

January 

2-7 

February 

1-2 

March 

0'7 

April 

0-6 

But  when  these  figures  are  carefully  examined,  it  is 
found  that  leaving  out  of  the  question  the  numbers  of 
deaths  in  the  case  of  certain  districts,  there  is  exhi- 
bited, year  by  year,  a  greater  incidence  in  months 
other  than  the  cold  season.  Thus,  in  the  following 
table,  one  cannot  help  being  struck  with  the  fact  that 
whilst  November,  December  and  January  occur  as  the 
chief  months  of  incidence  in  some  districts,  as  surely 
in  others,  J  une,  J  uly  and  August  are  those  concerned. 

Averaae  monthly  rate  of  mortality  from  cholera  for  ten 
years  ending  1893. 
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Still  I  may  be  told  the  fact  remains  that  in  the 
Presidency,  as  a  whole,  the  greater  number  of  deaths 
take  place  in  the  cold  months,  and  that  in  respect  to 
the  ten  years  used  for  these  calculations,  it  would 
appear  that  no  month  can  be  quoted  in  which,  in  one 
or  other  year,  deaths  from  this  cause  did  not  take  place 
in  all  districts.  This  objection  would  naturally  lead 
to  the  enquiry  as  to  whether  the  population  of  these 
districts  were  fairly  equal,  and,  if  not,  whether  it  be 
correct  to  assume  increased  prevalence  during  certain 
months,  merely  from  a  consideration  of  the  aggregate 
numbers  ;  that  is,  given  an  epidemic,  might  it  not  be 
expected  to  find  more  victims  in  a  large  population 
than  in  a  small,  irrespective  of  any  question  as  to  the 
influence  of  density  of  population  upon  the  extension 
of  epidemics  ?  If,  therefore,  with  a  view  to  testing 
this  fact,  all  districts  showing  a  marked  tendency  to 
visitation  from  cholera  in  the  months  of  June,  July 
and  August,  or,  what  is  the  same  thing,  during  the 
S.-W.  monsoon  months,  be  grouped  together,  and 
those  for  October,  November,  December  and  January 
be  formed  into  another  group,  the  following  figures  are 
obtained  : — 
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From  this  table,  it  will  be  seen  that  in  the  South- 
west group  the  incidence  of  cholera  is  less  per  mille 
of  population  than  in  the  north-east  group,  and  that, 
moreover,  there  is  a  greater  population  in  the  latter 
liable  to  be  affected.  Hence  the  truth  is,  not  that  the 
cold  months  is  the  period  of  prevalence  of  cholera  in 
the  Presidency  of  Madras,  but  that  the  districts  affected 
in  these  months  which  happen  to  have  a  larger  popu- 
lation, return  a  greater  aggregate  number  of  deaths. 

It  is  noteworthy  that  the  N.-E.  monsoon  districts 
are  nearly  10,000  square  miles  less  than  the  S.-W. 
monsoon  district,  so  that  if  area  were  the  test  applied, 
it  might  safely  be  said  that  the  greater  part  of  the 
Presidency  does  not  suffer  in  the  cold,  but  during  the 
hot  months — exactly  the  opposite  of  the  usually  accept- 
ed opinion  quoted  above. 

Having  got  rid  of  this  old  theory,  it  would  remain 
for  us  to  ascertain  why  this  distinct  difference  in  sea- 
sonal prevalence  of  cholera  should  occur  in  closely 
adjoining  tracts  of  country.  In  attempting  to  secure 
some  solution  of  the  question,  I  deal  with  the  same 
figures  as  those  already  alluded  to,  namely,  the  regis- 
tered cholera  deaths  during  the  years  1881—  91. 


No.  1. 

Seasonal  incidence  of  Mortality  from  Cholera  in  the  Madras  Presidency. 


REFERENCES. 

Rainfall  in  iaclies,  thus^^^i 

Cholera  Mortality  per  10,000,  .  ,, .  HHl 


NOTE. — In  reading  the  temperature  on  this  diagram,  the  scale  should  be 
taVpato  rise  by  ten  instead  of  by  one  as  marked. 


Rt4  No.  45.  SJedical  ConSress  — Mar.  95  -509, 


No.  2. 


REFERENCE. 

Shade  represents  Rainfall  in  inches. 

Thick  black  represents  Cholera  Mortality  per  10,000. 

Hard  line  represents  Temperature  in  degrees. 

NOTE. — In  reading  the  Temperature  on  this  diagram,  the  scale  should  be 
taken  to  rise  by  ten  instead  of  by  one  as  marked. 
In  the  notes  within  the  circle  the  term  "  Water  Level"  is  to  be 
understood  as  applying  to  the  Subsoil  Water  Level. 
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Both  the  census  of  1881  and  of  1891  having  been 
taken  with  much  care  in  Madras,  and  no  great  factors 
for  errors  in  respect  of  emigration,  famine,  or  pesti- 
lences having  been  exhibited  in  the  interval,  I  have 
elected  to  deal  with  the  figures  as  to  cholera  mortality 
in  relation  to  the  estimated  populations,  as  conducing 
to  greater  accuracy  than  when  trusting  to  the  census 
populations. 

I  have  already  remarked  that  during  the  decade 
1881 — 1891  not  a  single  district  can  be  found  which 
had  a  complete  immunity  during  any  one  of  the  twelve 
months.  To  arrive,  therefore,  at  an  understanding  as 
to  the  periods  when  they  are  chiefly  affected,  and  to 
get  rid  of  the  factor  of  increasing  populations,  1  have 
attemped  to  eliminate  casual  results  and  to  secure  a 
type,  by  calculating  the  ratio  of  deaths  per  mille  per 
month  for  each  district  for  the  whole  period.  Thus,  in 
contrasting  one  district  with  another,  the  less  important 
features  are  not  obtruded  upon  notice.  There  results 
a  "  combination  photograph,"  in  which  the  chief  charac- 
teristics are  by  force  of  repetition  made  prominent. 
Reduced  to  the  form  of  a  diagram,  it  is  found  that  if 
the  districts  be  grouped  according  to  the  monsoons 
which  chiefly  affect  them,  two  fairly  definite  types 
are  evolved,  of  which  that  for  Godaveri  and  Tanjore, 
respectively — both  delta  districts — may  be  considered 
as  affording  a  fair  idea  (vide  diagram  Ko.  1). 

These  types  show  that  in  the  case  of  a  N.-E. 
monsoon  district,  prevalence  of  cholera  waxes  in 
October,  and  reaches  its  maximum  in  January,  and  by 
the  end  of  February  has  rapidly  diminished,  but  that 
in  the  S.-W.  monsoon  districts  cholera  waxes  in  May, 
increases  rapidly  in  June,  reaches  its  maximum  in  July, 
decreases  in  August  and  reaches  its  minimum  in  the 
months  of  December  or  January — in  the  very  months 
when  increase  is  being  undergone  in  the  other  groups. 

The  above  assertion  taken  by  itself  is  a  complete 
justification  of  Bryden's  aerial  current  theory,  which 
has  been  long  rejected  by  the  profession.  Leaving 
the  question  of  introduction  of  the  disease  out  of  con- 
sideration —  which,  however,  1  believe,  was  the  essential 
part  of  this  theory — it  goes  to  show  that  tracts  of 
country  which  are  chiefly  affected  by  the  respective 
monsoons  are  those  attacked  during  the  period  of  their 
existence.  But,  in  considering  the  meteorological 
effects  of  the  monsoons,  we  have  not  only  to  deal  with 
aerial  currents  tending  in  certain  definite  corrections 
during  the  months  concerned,  but  an  amount  of  rainfall 
which  is  usually  also  fairly  definite  in  measurement, 
and  a  consequent  fairly  uniform  variation  in  the  amount 
and  quality  of  surface  and  sub-soil  wa^er  ;  variations  as 
to  humidity,  electric  condition,  and  barometric  pressure 
must  also  be  evident.  Which  of  these  factors  brings 
about  results  referred  to,  or  is  it  possible  that  it 
depends  upon  a  combination  of  conditions  ? 

Taking  first  of  all  Hryden's  theory  as  to  air  currents, 
we  know  in  Madras,  which  must  be  regarded  as  an 
extra-endemic  area,  the  test  of  experience  has  shown  it 
to  be  inapplicable.  Surgeon  General  Cornish,  as  Sani- 
tary Commissioner  for  Madras,  entered  fully  into  this 
subject  in  an  official  discussion  with  Bryden,  and,  1 


think,  left  no  doubt  that  aerial  influence  was  nil.  At 
any  rate,  nowadays  with  increased  rapidity  of  com- 
munication and  increasing  care  in  observation,  instances 
in  which  it  is  not  possible  to  trace  cholera  to  importa- 
tion in  the  Madras  Presidency,  are  daily  becoming 
rarer,  although  cases  are  still  brought  to  notice  where 
cholera  has  asserted  itself,  without  this  explanation 
being  applicable.  Moreover,  it  would  be  a  misappre- 
hension to  conceive  that  any  district  is  devoid  of  influ- 
ence from  both  monsoons.  All  are  affected  both  by  the 
N.-E.  and  S.-W.  monsoons,  but,  as  I  shall  show,  in 
different  degrees.  Were  the  aerial  theory  correct, 
certain  districts  that  feel  the  force  of  the  monsoon  in 
the  greatest  degree  should  be  those  most  affected.  That 
this,  however,  is  not  so  will  be  seen  by  a  reference  to 
the  following  table  :  — 
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Nor,  on  the  other  hand,  does  it  seem  probable  that 
temperature  is  the  great  factor  concerned.  In  the 
districts  chiefly  affected  by  the  S.-W.  monsoon  (vide 
diagram  2)  the  period  of  prevalence  embraces  the 
highest  temperature  of  the  year  ;  whereas,  in  the  N.-E. 
monsoon  districts,  the  opposite  is  the  fact.  Again,  so 
long  as  a  more  readily  'lemonstrable  cause  can  be 
appealed  to,  I  think  it  is  safe  to  lay  aside  the  more 
refined  questions  of  the  influence  of  humidity,  electrical 
conditions,  and  pressure  of  the  atmosphere.  That 
variations  of  these  conditions  occurring  in  the  monsoons 
doubtless  caanot  be  ignored,  as  shown  in  the  elaborate 
and  valuable  evidence  of  Surgeon  Captain  Herbert, 
I. M.S.,  but  they  must,  I  think,  be  regarded  as  incidental, 
and  as  overshadowed  by  the  chief  factor,  vis.,  rainfall, 
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so  far  as  the  particular  area  included  in  the  Madras 
Presidency  is  concerned. 

If  a  map  of  Madras  be  examined,  it  will  be  readily- 
understood  that  the  presence  of  a  range  of  mountains — 
the  Western  Ghats — of  an  average  height  of  3,000  feet 
so  placed  as  to  run  parallel  to  the  coast,  and  but  a  few 
miles  inland,  must  prove  a  great  bar  to  the  S.-W. 
monsoon  current,  and  must  tend  to  cause  precipitation 
of  air-borne  vapour  close  to  the  coast,  thus  robbing 
districts  immediately  on  its  eastern  side  ;  and  again 
that,  as  at  the  Nilgiris  there  occurs  a  great  angle 
formed  by  mountains  from  6,000  to  8,000  feet  high, 
and  that  thence  the  range  gradually  diminishes  in 
height  till  it  nearly  reaches  the  East  Coast,  the  whole 
range  extending  across  the  continent  at  an  angle  of 
45'"',  there  may  be  less  bar  to  progress,  but,  at  the  same 
time,  a  continually  less  amount  of  vapour  at  disposal  ; 
and  that  tracts  of  country  sheltered  by  the  angle  and 
by  the  close  proximity  to  high  ranges  will  secure  less 
of  this  monsoon  than  those  further  removed  from  the 
West  Coast,  where  the  current  approaching  nearer  the 
earth  is  able  to  make  itself  more  felt.  The  same  condi- 
tion will  affect  the  distribution  of  rainfall  during  the 
N.-E.  monsoon,  which  advances  at  an  angle  from  the 
opposite  coast.  The  resulting  apportioning  of  the  mon- 
soons is  sufficiently  definite  to  entitle  certain  districts  in 
close  relation  with  each  other  to  be  grouped  together 
under  a  nomenclature  referring  to  their  geographical 
situation.  Thus,  if  the  districts  be  divided  according 
as  they  depend  for  the  major  portion  of  the  total 
rainfall  per  annum  upon  the  S.-W.  or  N.-IG.  monsoon, 
it  is  possible  to  sub-divide  these  according  to  the 
amount  of  rain  into  definite  sub-groups,  which  exhibit 
a  decided  relation  as  to  geographical  position  in  respect 
to  the  mountain  ranges,  and  extent  of  territory  over 
which  the  monsoons  pass.  If  to  this  be  added  a  study 
of  cholera  prevalence  after  the  manner  I  have  des- 
cribed in  the  opening  of  this  paper,  there  is  found  at 
once  a  marked  coincidence  as  to  type.  The  result  is 
exhibited  in  the  accompanying  diagram  No.  2. 

In  a  consideration  of  the  influence  of  rainfall  upon 
cholera  epidemics,  I  think  most  will  agree  that  the 
victims  of  this  disease  are  subjected  directly,  or  in- 
directly, to  the  poisonous  products  of  a  living  microbe. 
Long  before  Koch  maintained  that  he  had  in  the 
comma  bacillus  found  the  virus  of  cholera,  professional 
opinion  had  decided  in  favor  of  a  specific  organism. 
Cunningham's  careful  and  prolonged  investigation 
and  Klein's  criticisms  on  this  subject  leave  this 
identification  open  to  -doubt  ;  but  the  comma  bacillus 
is  at  least  in  as  close  relationship  to  the  cholera 
poison  as  the  pilot  fish  is  supposed  to  have  to  the 
shark.  Whilst,  therefore,  leaving  the  question  of 
the  nature  of  the  poison  open,  it  is  apparently 
safe  to  conclude  that  laws  which  have  been  ascer- 
tained to  govern  the  propagation  of  the  comma 
bacillus  are  also  applicable  to  this  unknown  poison, 
although  important  links  are  absent,  especially  as  re- 
gards the  condition  during  prolonged  quiescence. 
Granting,  therefore,  the  poison  of  cholera  derived  from 
a  former  case  of  this  disease  is  capable  of  existing  in 


a  quiescent  condition  in  the  soil,  but  of  being  awakened 
into  a  state  of  vigour  by  moisture  with  moderate  heat, 
its  passage  into  water-supplies  either  by  sub-soil  or 
surface  flow,  and  into  the  atmosphere  by  air  displace- 
ment, and  thus  into  the  digestive  canal  of  the  human 
being  can  be  accounted  for  ;  but,  if  no  other  factors 
were  involved,  there  ought  to  be  exhibited  a  prevalence 
of  cholera  in  proportion  to  the  extent  to  which  an  area 
is  inhabited  under  insanitary  conditions,  especially  in 
relation  to  possible  contamination  of  water-supply  with 
reference  to  the  distinct  periods  of  the  monsoons.  To 
a  certain  extent  this  is  so.  The  N.-p].  monsoon 
district  (vide  diagram  No.  2)  clearly  exhibits  the  in- 
fluence of  the  S.-W.  monsoons  by  a  slight  increase 
during  the  corresponding  months,  and,  throughout  the 
districts,  the  incidence  of  cholera  is  affected  .by  the 
sanitary  condition  of  local  water-supply,  as  may  be 
judged  sufficiently  by  the  short  notes  attached  to  each 
group.  This  missing  factor,  I  am  inclined  to  believe, 
will  be  found  in  the  fluctuation  of  the  sub-soil  water. 

The  researches  of  Pettenkoper  and  of  Cunningham 
and  Lewis  have  shown  that  whilst  it  is  not  everywhere 
demonstrable,  connection  between  sub-soil  and  cholera 
incidence  is  traceable  in  certain  localities.  In  reference 
to  Calcutta,  Cunningham  and  Lewis  concluded  that 
"  the  difficulties  opposed  by  the  phenomena  of  periodic 
fluctuation  on  the  presence  of  cholera  in  Calcutta  to 
the  soil  theory,  are  less  than  that  encountered  by  any 
of  the  other  current  theories  regarding  the  essential 
cause  of  the  disease." 

In  dealing  with  a  European  country,  where  rainfall 
occurs  at  intervals  scattered  over  the  twelve  months, 
the  condition  of  the  sub-soil  water  level  varies  within 
small  limits  when  compared  with  results  in  this  country. 
Hence,  in  drawing  any  conclusions  as  to  the  influence 
of  sub-soil  water  level  in  Europe,  it  would  be  essential 
to  place  in  evidence  a  carefully  maintained  record  of 
observations  extending  through  several  seasons.  In 
India,  I  think,  if  the  area  be  very  large  as  in  the 
case  of  districts  of  the  Madras  Presidency  representing 
a  combined  area  of  141,189  square  inches,  deductions 
as  to  the  state  of  the  sub-soil  water  at  any  period  may 
be  fairly  well  drawn  by  referring  to  the  rainfall.  Of 
late  years,  the  subject  has  been  thought  so  little  worthy 
of  investigation  that  no  continuous  record  of  sub-soil 
water  level  exists  in  the  Madras  Presidency.  Luckily, 
however,  we  have  a  record  of  the  wells  of  the  town 
of  Madras  during  a  period  of  fairly  normal  season  of 
1880  (see  diagram  No.  3). 

It  will  be  seen  here  that  the  maximum  height  of  the 
sub-soil  water  level  is  gained  in  December,  that  is,  from 
the  third  to  the  fourth  month  after  the  commenrement  of 
the  monsoon  xohich  chiefly  ajfects  this  area.  Wherever  I 
have  travelled  in  the  Presidency,  I  have  carefully 
examined  as  to  the  sub-soil  water  level  of  localities  (the 
marks  on  wells  denoting  the  maximum  height  especially 
being  readily  recognizable),  and  I  think  it  is  fairly  safe 
to  state  that  this  is  the  rule  in  all  districts.  But  it 
is  a  point  that  1,  of  course,  acknowledge  cannot  be 
accepted  as  proven,  and  which  requires  investigation 
before  the  statement  can  be  finally  accepted.  Accept- 


No.  3. 

Diagram  showing  the  Subsoil  Water  Level  in  Madras  Town  with  the  average  Cholera 
Mortality  per  10,000  and  the  average  Rainfall  for  ten  years. 
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ing  it,  however,  provisionally,  it  would  follow  that  the 
sub-soil  water  annually  reaches  its  greatest  height  in 
the  N.-E.  group  of  districts  during  the  N.-E.  monsoon, 
and  in  the  remaining  during  the  S.-W.  monsoon.  If 
this  be  so,  it  can  be  understood  that,  whilst  in  the  N.-E. 
monsoon  group  the  sub-soil  water  depression  continues 
to  increase  in  the  interval  between  the  annual  recur- 
rence of  this  monsoon  excepting,  in  some  districts,  the 
occurrence  of  a  slight  fluctuation  during  the  S.-W. 
monsoon,  and  that  judging  by  the  fact  that  rainfall 
of  the  S.-W.  monsoon  wanes  so  slowly  as  to  be  almost 
continuous  with  the  N.-E.  monsoon  (vide  diagram  No. 
2)  in  the  S.-W.  group,  the  maximum  height  of  sub- 
soil water  attained  at  the  end  of  the  third  or  fourth 
month  of  the  S.-W.  monsoon  in  these  special  districts, 
is  fairly  well  maintained  throughout  the  N.-E.  monsoon 
period.    In  other  words,  the  S.-W.  group  receives  the 
greatest  water-supply  from  the  end  of  May  to  August, 
during  which  time  the  sub-soil  water  continues  rising, 
and  it  then  has  little  opportunity  to  undergo  a  marked 
depression,  as  the  N  .-E.  monsoon  is  sufficient  to  main- 
tain its  height  in  the  already  moist  soil  ;  whereas,  in 
the    N.-E.  group  the  S.-W.  monsoon  is  capable  of 
making  at  most  but  a  small  rise  followed  by  an  early 
fall,  and  it  is  not  till  the  N.-E.  monsoon  sets  in  that 
rise  in  the  sub-soil  water  level,  reaching  its  maximum 
in  the  third  to  fourth  month,  is  secured.  So  long,  there- 
fore, as  fluctuations  in  the  water  level  are  proceeding, 
so  long  cholera  is  possessed  of  favourable  oppoi-tunities 
for  spread  ;  but  the  moment  its  maximum  or  its  mini- 
mum level  is  reached  cholera  ceases  to  be  thus  favoured. 
In  one  instance  only  is  an  apparent  exception  to  this 
exhibited,   namely,     in  the  case   of  the   district  of 
(*hingleput,  of  which  Madras  city  geographically  forms 
a  part.    Here,  the  commencement  of  season  of  cholera 
prevalence  is  coincident  with  the  lowest  annual  level 
of  the  sub-soil  water,  and  is  especially  marked  during 
the  slight  fluctuation  occurring  in  the  months  of  August 
and  September  (vide  diagram  No.  3).    The  conditions 
peculiar  to  the  city  of  Madras  are  a  sub-soil  highly 
charged  with  filth,  and  a  maximum  sub-soil  water  level 
in  many  places  as  high  as  3  feet  6  inches.    This  excep- 
tion seems  to  me  to  strengthen  the  theory  that  the 
moistening  of  layers  of  soil  and  the  alternate  displace- 
ments and  re-entrances  of  air  consequent  upon  rainfall 
brought  about  by  fluctuation  of  sub-soil  water  before 
reaching  its  maximum  height,  are  the  main  factors 
concerned  in  afiFording  favourable  conditions  for  the 
spread   of  cholera   by  influence    upon   the  cholera 
virus  in    the  soil.    In  the    so-called  extra-endemic 
area,  under  these  circumstances,  it  is   possible  that 
cases   of  cholera   may   arise    by    the  re-vivifying 
of  formerly  deposited  virus,  although  it  is  probable 
that  this  is  rare  ;   but,  having  been  put  in  motion 
and  rendered  vigorous  by  recent  passage  through  the 
human  being  the  usually  recognized  methods  of  spread 
following  careless  disposal  of  cholera  excreta  ensues. 
Importation  of  the  disease  by  infected  human  beings  is, 
however,  by  far  the  more  usual  means  of  propagation. 
But,  to  make  a  successful  stay  in  any  area,  or  to  spread 
thence  so  as  to  become  widely  epidemic,  it  is  essential 


that  fluctuation  of  the  sub-soil  water  following  recent 
rainfall  should  be  in  progress.  Hence,  when  infected 
pilgrims  from  Tirupati — the  Madras  Hurdwar— in  the 
months  of  September  or  October  proceed  northwards, 
the  disease  they  carry  to  their  villages  ends  in  a  mere 
fizzle,  but  when  they  proceed  southwards,  there  is  an 
explosion  that  may  cause  immense  destruction  of  life. 


SOME  OF  THE  NATURAL  CONDITIONS  AF- 
FECTING CHOLERA  SPREAD  IN  INDIA. 

BY  SURG.  CAPT.  H.  HERBERT,  P.R.C.S., 

Indian  Medical  Service, 

During  the  current  year  I  have  published  a  consider- 
able amount  of  debatable  matter  on  tbis  subject  in  the 
Indian  Medical  Gazette.  One  of  my  main  objects  here 
is  to  ask  tliose  who  may  happen  to  have  read  any  of 
these  articles  to  state  where  they  censider  my  evidence 
defective  or  my  inferences  strained.  The  information  at 
my  disposal  has  been  limited.  And  I  would  ask 
those  who  have  much  experience  in  the  spread  of 
cholera  to  apply  the  test  of  detailed  local  application  to 
the  broad  principles,  especially  concerning  water 
supplies,  which  I  have  attempted  to  formulate. 

Endemic  Areas. — I  claim  to  have  established  so  close 
a  connection  between  epidemic  cholera  and  climatic  con- 
ditions in  tlie  provinces  of  Bombay,  Madrasand  perhaps 
Bei-ar,  as  to  prove  that  the  disease  is  absolutely  self-con- 
taining in  each  of  these  provinces.  It  needs  no  introduc- 
tion from  without. 

The  disease  dies  out  completely  at  times  purely  under 
the  influence  of  clearly  definable  natural  conditions. 
It  inevitably  reappears  as  soon  as  the  natural  condi- 
tions are  favourable  once  more  ;  and  in  Bombay, 
where  the  meteorological  influence  on  epidemics  is 
comparatively  simple,  a  fair  proportion  is  evident 
between  epidemic  intensity  and  the  strength  of  the 
meteorological  influence.  There  is  still  a  general  im- 
pression prevalent  that  all  cholera  owes  its  ultimate 
origin  to  Lower  Bengal  ;  and  that  were  this  so-calle  I 
endemic  area  wiped  out  cholera  would  itself  disappear. 

Now  it  stands  to  reason  that,  if  the  connection 
between  the  disease  and  cliraatie  influence  in  the 
Bombay  province  be  so  absolute  as  I  have  stated, 
cholera  must  be  widely  endemic  in  this  province.  The 
difference  in  this  respect  betv/een  Bombay  and  Lower 
Bengal  is  one  of  degree  only  ;  and  I  believe  the  same 
may  be  said  regarding  Madras  and  Berar.  I  believe 
that  tvei'e  we  to  class  the  provinces  of  British 
India  into  endemic  and  non-endemic  to  cholera, 
Sind  and  the  Punjab  are  the  only  ones  that  would 
fall  into  the  group  of  d on-endemic  areas.  The 
disease  is  no  doubt  mildly  endemic  in  some  of 
the  Eastern  districts  of  the  Punjab,  but  it  is  of  a 
feeble  type.  All  the  very  severe  manifestations  there 
have  been  due  to  imported  disease,  spreading  from 
Hurdwar  fails.  I  must  own  that  I  have  quite  failed 
to  distinguish  the  natural  conditions  affecting  cholera 
spread  throughout  the  Gangetic  plains.  It  needs  a 
man  more  acquainted  with   the  country  ;    but  the 
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perennial  presence  of  the  disease,  in  some  degree  at 
least,  in  "the  N.  W.  Provinces,  and  the  compai-atively 
slight  variation  in  annual  cholera  mortality  there,  seem 
to  indicate  that  the  disease  is  at  least  as  eudemic  as  in 
the  Bombay  province. 

Transport  by  man  and  contamination  of  water 
supplies  is  constantly  seen  even  in  the  old  "  endemic 
area";  and  it  is  inevitable  that  the  infection  should 
be  exported  by  these  means  more  f  reely  westward  than 
the  perhaps  feebler  virus  can  be  imported  thence  into 
Lower  Bengal.  But  the  bulk  and  extent  of  this 
travelling  westward  from  the  delta  of  the  Ganges  has 
been  exaggerated,  mainly  through  Bryden's  teaching. 
There  must  always  be  the  npjoearance  of  movement 
-westward  in  cholera  epidemics  in  Northern  India,  for 
the  chief  cholera  seasou  is  quite  early,  in  the  hot 
weather,  in  w.iter-logged  Lower  Bengal.  It  is  delay- 
ed as  one  goes  westward,  with  the  lessening  annual 
rainfall,  until  in  the  Punjab  the  ordinary  epidemics 
come  during  and  towards  the  end  of  the  rains.^'  The 
monsoon  itself  advancing  from  the  East,  blotting  out 
the  disease  over  the  lower  country  and  bringing  the 
necessary  rain  for  prevalence  in  the  more  western 
tracts,  adds  slightly  to  the  a^jpearance  of  travel  in 
epidemics.  There  is  still  another  factor,  which  I  have 
.'illuded  to*  in  treating  of  cholera  in  Berar.  Suppose 
two  consecutive  years  favourable  to  cholera  prevalence 
throughout  Northern  India.  In  the  first  year  the 
morlality  in  the  lower  Gangetic  plains  will  be  very 
much  heavier  than  that  in  the  Punjab.  In  the  follow- 
ing year  these  Eastern  districts  will  feel  to  some 
extent  the  effect  of  exhaustion  of  material  of 
susceptible  persons,  and  the  mortality  will  hence 
be  less.  But  iu  the  west  this  will  not  be  felt  to 
any  aj)preeiable  degree,  and  the  fatality  will  be 
unchecked.  Thus  there  will  result  a  false  appearance 
of  motion  iu  the  two  cholera  epidemics.  The  so-called 
epidemic  influence  will  seem  to  have  concentrated  it- 
self more  to  the  westward  in  the  second  year.  It  is  not 
till  we  get  on  to  soil,  foreign  or  nearly  so  to  cholera,  as 
in  the  Punjab,  that  importation  and  movement  of  epi- 
demics through  human  intercourse  outweighs  the  in- 
fluence of  natural  conditions.  Compare  the  somewhat 
mild  result  of  the  great  Ardodhoya  Jog  festival  on  the 
cholera  rate  of  Bengal  with  that  of  a  Hurdwar  fair  epi- 
demic on  the  Punjab  mortality. 

In  the  Lancet  of  1894  there  is  a  reference 
to  two  types  of  cholera  outbreak,  the  one  attain- 
ing its  maximum  at  once,  the  other  rising  gradually. 
Is  not  the  former  typical  of  an  importation  from  with- 
out^ under  conditions  unsuited  to  the  continued  deve- 
lopment of  the  organism,  and  the  latter  characteristic 
of  multiplication  of  the  indigenous  organism  under 
increasingly  favourable  natural  conditions.' 

Bain/all. — It  is  now  generally  accepted  that  large 
epidem'cs  of  cholera  are  mainly  waterborne,  infected 
individuals,  infected  clothing  and  the  like,  serving 
chiefly  as  links  of  connection  between  the  various 


*  "  Indian  Medical  Gazette,"  August  1894. 


water-supplies.  And  it  is  even  probable  that,  wherever 
disease  is  eudemic,  the  organism  has  a  permanent  exis- 
tence in  some  of  the  people's  water-supplies.  Unless 
this  be  so  it  is  difficult  to  see  how  an  epidemic  due  to 
an  organism  mainly  waterborne,  and  that  certainly 
requires  to  be  swallowed,  can  make  its  appearance  in 
a  place  during  the  dry  season  after  perhaps  a  long  inter- 
val of  complete  abeyance,  without  direct  importation. 
Constantly  repeated  observations  of  instances  of  this 
led  to  the  old  belief  in  India  that  the  disease  must  be 
airborne.  Thus,  it  may  almost  be  assumed  that  the 
weather  elements  influence  cholera  prevalence  chiefly 
through  their  effect  on  the  water-supplies. 

I  believe  that  meteorological  influence  on  cholera  is 
mainly  threefold..  As  might  be  expected  rainfall  comes 
first  m  importance,  temperature  perhaps  next,  and 
atmospheric  pressure  last. 

The  influence  of  rainfall  on  the  water-supplies  and 
hence  on  cholera  prevalence  was  discussed  in  a  paper 
submitted  to  the  Buda  Pesth  Hygiene  Congress.  The 
evidence  brought  forward  was  somewhat  meagre,  but 
it  related  to  ver}^  broad  tracts  of  country.  It  pointed 
roughly  in  the  following  directions  : — 

The  provinces  of  continuously  high  ground  water 
level  have  cholera  all  the  year  round,  Here  the  rains 
flood  in  the  tanks  and  wells  and  lower  the  cholera  rate 
apparently  by  diluting  the  specific  poison.  The 
heaviest  cholera  mortality  comes  when  the  tanks  are 
at  their  lowest.  On  the  other  hand,  in  the  provinces 
of  lighter  rainfall  and  lower  water  level,  it  is  found  that 
the  condition  most  favourable  to  cholera  spread  is 
departed  from  in  the  opposite  direction.  A  very  low 
ground  water  level  completely  abolished  cholera  pre- 
valence. It  appears  likely  that  the  observation*  of  the 
Sanitary  Commissioner  to  the  Government  of  India  on 
the  cholera  at  Bellary  in  the  drought  of  1877  will  be 
found  to  apply  to  other  parts  of  India  and  at  all  times. 
It  was  noticed  that  the  point  at  which  the  want  of 
rain  began  to  lower  the  cholera  rate  was  when  the 
tanks  and  streams  began  to  dry  up,  thus  driving  the 
people  to  the  use  of  well  water,  then  at  a  consider- 
able depth. 

Erom  all  this  it  would  appear  that  the  most  danger- 
ous water  to  use  in  cholera  time  is  tank  or  other 
surface  water  when  the  water  has  run  low. 

Why  should  water  deep  below  the  surface  be 
unsuited  to  cholera  development  ?  The  water  is  probably 
purer,  but  the  comma  bacillus  is  stated  to  live  longer 
in  pure  than  io  foul  water  ;  and  deep  wells  iu  India 
ara  probably  but  little  less  liable  to  specific  contamina- 
tion than  are  shallow  wells.  For  there  can  be  little 
doubt  that  Indian  wells  become  contanainated  by  cholera 
excreta,  not  so  much  by  soakage  through  the  soil,  baked 
hard  in  the  sun  in  the  dry  seasons,  but  rather  directly 
by  the  washing  of  infected  clothing  on  their  margins, 
or  through  the  introduction  of  contamiuated  vessels 
into  their  waters.    One  obvious  explanation  of  the 


*  Annujil  Report  of  the  Sanitary  Commissioner  witli  the  Govern- 
ment of  India  for  1878. 
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unsiiitability  of  deep  well  water  for  cboleta  growth  is  to 
be  found  in  its  lower  temperature,  its  removal  from  the 
li  inflaence  of  the  sun's  rays.  On  the  other  hand  one 
cannot  help  thinking  that  there  is  something  more  than 
this  ;  and  that  the  habits  of  the  people  with  regard  to 
tank  and  river  water  have  something-  to  do  with  the 
development  of  the  cholera  organism  in  it. 

As  already  stated  it  is  not  when  the  tanks  are  filled 
and  overflowing  that  they  are  dangerous,  but  when 
their  water  runs  low  ;  when  the  number  of  people 
using  them  is  greatest  in  proportion  to  the  quantity  of 
water  available  ;  when  they  become  foul,  not  from 
the  entry  of  sewage,  but  from  the  washings  from  tbe 
persons  nnd  clothing  of  the  people,  and  by  the  constant 
stirring  up  of  the  mud  from  the  bottom  by  the  entry 
of  men  and  animal.  That  the  number  of  persons 
using  a  water-supply  in  this  manner,  both  ns  a  bath- 
ing ground  and  for  drinking  purposes,  has  something 
to  do  with  the  risk  of  cholera  spread  from  it,  is  borne 
out  by  the  history  of  Hardwar  fair  epidemics.  Ex- 
perience has  shown  lhat  the  element  of  greatest 
danger  at  these  gatherings  is  the  increase  in  num- 
bers^at  Kumbh  fairs.  Two  of  the  last  three  epidemics 
have  fallen  on  Kumbh  fairs.  The  explana+ion  given  by 
the  Sanitary  C^ommissioner  to  the  Punjrvb  of  the  origin 
of  the  third  epidemic,  that  of  1892,  when  compara- 
tively few  pilgrims  had  assembled,  is  of  interest  here. 
The  whole  first  half  of  the  year  in  Northern  India  was 
exceptionally  dry,  the  snowfall  on  the  hills  was  one 
of  the  lightest  on  record,  and  the  hot  weather  set  in 
early  and  was  abnormally  intense. 

The  Sanitary  Commissioner  states*  :  — 

"  In  the  submontane  tracts  many  of   the  streams 

"  were  dried  up  The  sanitary  arrange- 

"  ments    at  the    fair  were    tliose   which  proved  so 
''successful    in    1891;  it    was  impossible,  however, 
<'  to  keep    the  water  in  the  bathing    pool  so  fresh 
as  on  the  former  occasion,  on  account  of  the  smaller 
volume  of  water  in  the  river,  and  the  direct  obstruc- 
tion  to  its  flow  in  the  sacred  pool  by  recently  formed 
"  obstacles  and  foreshores.  " 

Thus  each  of  the  three  epidemics  may  be  said  to 
have  been  characterised  by  one  condition,  and,  as  far  as 
I  can  make  out,  by  one  condition  only,  viz.,  excess  in 
the  proportion  of  bathers  to  the  quantity  of  water 
available,  brought  about  in  two  instances  by  increase 
in  the  number  of  pilgrims,  in  the  third  by  fall  in  the 
volume  and  current  in  the  sacred  pool.  The  reasons  why 
there  was  no  epidemic  in  the  Kumbh  fair  year  1891 
may  be  stated  thus  :  It  was  considered  that  the  fair 
was  kept  free  from  epidemic  by  the  very  exceptional 
sanitary  precautions  taken.  Also,  the  assemblage  of 
pilgrims  seems  to  have  been  much  smaller  than  at  the 
earlier  Kumbh  fairs,  scarcely  larger  than  that  at  the  Adh 
Kumbh  fair  in  1885,  when  I  believe  no  extraordinary 
sanitary  arrangements  were  in  force.  Personally  I 
think  some  share  at  least  in  the  result  may  be  ascribed 


to  the  complete  reversal  in  this  year^  1891,  of  the 
weather  features  mentioned  above  as  chai-acterising  the 
cholera  year  1892.  All  the  early  part  of  the  year  in 
Northern  India  was  unusually  wet  and  cold,*  The 
probable  effect  of  this  on  the  water  in  the  sacred  pool 
may  readily  be  imagined.  One  of  the  most  striking' 
features  of  these  epidemics,  and  one  especially  to  be 
insisted  on  here,  is  their  rarity.  The  intervals  between 
the  last  three  epidemics  have  been  eleven  and  twelve 
years  respectively,  quite  free  from  general  c'^olera  out- 
break at  the  fairs.  It  may  be  that  only  on  these  occa- 
sions of  excessive  crowding  in  the  sacred  water  is  the 
quantity  of  poison  introduced  sufficient  to  spread  the 
disease.  But  this  is  unlikely  if  we  may  judge  from  the 
slight  degree  of  pollution  that  appears  to  have  been 
effective  in  spreading  the  disease  during  the  late 
Russian  epidemic  (see  Lancet-,  Oct.  13th,  1894.)  One 
would  expect  more  frequent  and  milder  epidemics  at 
Adh  Kumbh  fairs  and  in  fairly  dry  years,  when  the 
chances  of  considerable  direct  contamination  of  the 
water  must  have  been  only  a  degree  less  than  in  the 
epidemic  years.  It  seems  more  likely  that  the  organ- 
ism is  able  to  develop  and  multiply  rapidly  under 
conditions  attained  only  under  the  extremer  degrees  of 
crowding  in  the  pool  ;  that  on  these  occasions  only 
does  the  water  become  a  veiy  favourable  culture 
medium  ;  whether  the  result  depend  on  the  stirring  up 
of  the  mud  from  the  bottom  or  on  the  filth  introduced 
by  the  bathers.  This  condition  of  water  is  of  course 
very  different  from  pollution  by  sswage,  which  is  said, 
to  be  unfavoarable  to  the  existence  of  the  comma 
bacillus.  It  is  perhaps  not  out  of  place  here  to  bear 
in  mind  the  very  excessive  cholera  mortality  seen  in 
Berar  in  the  heavier  rainy  seasons  when  the  great 
thirst  of  the  black-cotton  soil  is  appeased  and  the  whole 
country  is  "converted  into  a  deep  tenacious  mud." 

AfmospheriG  pressure. — There  is  not  time  to  go  into 
the  influence  of  temperature  and  atmospheric  pressure 
on  cholera,  but  there  is  one  remark  I  wish  to  make. 
I  have  endeavoured  to  show  that,  though  in  the  Bom- 
bay province  the  heaviest  cholera  comes  at  a  time 
when  the  barometric  pressure  is  lowest,  yet  high  pres- 
sure in  this  province  has  a  powerful  favouring  in- 
fluence on  cholera  development.  It  is  interesting  to 
find  that  typhoid  fever  in  Queensland  bears  exactly 
the  same  relation  to  atmospheric  pressure.  Concern- 
ing it  Hardie  states  -f":  "  That  although  the  period  of 
highest  barometric  pressure— winter — corresponds  fair- 
ly with  the  period  of  lowest  mortality,  the  higher  the 
barometer  during  any  season  of  the  year  the  greater 
will  be  the  death  rate.''' 


*  The  volume  of  water  in  the  river  may,  in  the  absence  of  direct  in- 
formation, be  inferred  from  the  winter  snowfail  on  the  hiils  and  from 
the  atmospheric  temperature  and  amount  of  rainfall  on  the  plains 
of  Northern  India.  Probably  a  table  will  be  attached  giving  the 
attendance  at  the  fairs,  the  snowfall  and  rainfall  and  atmospheric 
temperature  of  Xorthern  India  in  different  years.  Also  a  few  words 
to  explain  why  the  direct  influence  of  temperature  was  probably 
quite  of  secondary  importance.  H.  W. 


*  Annual  Report  of  the  Sanitary  Commissioners  with  the 
-  Government  of  India  for  1892. 


f  Atmo?phcric  Pathology  of  Queensland,  p.  101, 
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NOTE  ON  THE  INFLUENCE  OF  RAILWAYS  IN 
THE  DISSEMINATION  OF  CHOLERA. 

BY  SUBGEON-MAJOU  J.  LEWTAS, 
Indian  Medical  Service, 

One  sometimes  hears  the  remark  made  that  siuce 
the  introduction  of  railways  into  India,  cholera 
epidemics  are  both  more  frequent  in  their  occurrence 
and  more  rapid  in  their  extension  than  used  formerly 
to  be  the  case.  And  as  it  seemed  probable  that  rail- 
ways would  have  this  effect,  I  thought  it  would  he 
worth  while  to  investigate  the  matter.  With  this 
view  I  have  selected  especially  the  progress  of  succes- 
sive cholera  epidemics  in  the  Punjab,  because  railways 
are  of  comparatively  recent  introduction  in  that 
Province.  For  instance,  the  main  line  to  Peshawar  was 
opened  so  lately  as  May  1882,  whereas  in  what  are 
known  as  the  older  provinces,  railways  existed  before 
death-registration  ;  hence  there  is  no  reliable  informa- 
tion regarding  the  progress  of  cholera  epidemics 
before  the  days  of  railroad  communication.  I  have, 
therefore,  examined  the  records  of  cholera  as  it  has 
occurred  in  the  Punjab,  both  before  and  since  the 
introduction  of  railways,  and  the  following  i-emarks 
are,  for  the  most  part,  based  upon  that  examination. 

Any  influence  which  railways  may  have  in  promot- 
ing the  spread  of  cholera  would  be  expected  to  show 
itself  in  one  or  both  of  the  following  ways  : — 

(1)  By  a  more  rapid  extension  of  epidemics,  as 

compared  with  those  which  occurred  before 
railways  were  opened,  the  extension  taking 
place  especially  along  lines  of  the  railway 
which  pass  through  centres  of  the  disease  ; 

(2)  By  disproportionate  prevalence  of  the  disease 

in  places  lying  on  or  near  to  lines  of  railway. 

An  examination  of  the  history  of  epidemics  of 
cholera,  both  in  India  and  Europe,  shows  that  railways 
have  had  little,  if  any,  effect  upon  their  progress. 
Obviously  individual  cases  have  been  carried  further 
than  would  have  been  possible  before  the  introduction 
of  railways  :  for  example,  a  man  may  have  imbibed 
cholera  poison  just  before  taking  his  seat  in  a  train, 
and  may  travel  two  hundred  miles  or  more  before 
symptoms  are  developed,  whereas,  before  the  days 
of  railways,  he  would  not  have  gone  further  than 
ten  or  fifteen  miles  in  a  bullock-cart.  But  such  cases 
as  this  do  not  appear  to  affect  the  subsequent  course  of 
the  epidemic  ;  they  neither  accelerate  its  progress  nor 
determine  its  direction.  During  recent  epidemics  of 
cholera  in  Europe,  it  frequently  happened  that  indivi- 
duals travelled  considerable  distances  by  rail  from  the 
place  at  which  they  had  received  the  infection  before 
the  disease  showed  itself  in  them,  but  that  no  other 
case  occurred  in  the  towns  or  villages  where  they  even- 
tually either  died  or  recovered.  To  quote  an  instance 
in  India  :  At  Meerut,  in  .1869,  a  sepoy  was  removed 
mo.ibund  from  a  railway  carriage,  and  was  carried  to 
the  lines  of  the  36th  Native  Infantry  Regiment  before 


he  died.  But  no  other  case  occurred  amongst  the 
native  troops  at  Meerut,  until  a  fortnight  later  when 
the  advancing  epidemic  reached  that  place  (see  Dr. 
Bryden's  report  upon  the  cholera  epidemic  of  1869, 
page  53).  Again,  on  the  Uth  April  1893,  five  men 
attacked  with  cholera  were  removed  from  a  train  at 
Sahararipur.  Three  of  these  died,  but  no  epidemic 
ensued  in  Saharanpur. 

The  history  of  epidemic  cholera  in  India  does  not  ■ 
show  that  the  disease  advances  along  lines  of  railway 
rather  than  by  other  roads.  Sometimes,  on  the  contrary, 
a  line  of  railway  remains  outside,  although  close  to  an 
epidemic  area.  The  map  of  the  epidemic  of  1869  is  a 
very  striking  illustration  of  this.  The  disease  that  year 
attacked  Allahabad  on  the  21st  March,  advanced 
slowly  to  Delhi,  keeping  almost  exclusively  to  the 
south  and  west  of  the  railroad,  until  at  Delhi  it  left 
the  line  altogether  and  travelled  to  Lahore  by  way  of 
Hansi  and  Hissar,  parallel  to,  but  distant  a  hundred 
miles  from,  the  line.  The  country  between  Meerut 
and  Amritsar,  250  miles  in  length,  although  traversed 
daily  by  trains,  remained  absolutely  exempt  from  the 
disease.  It  is  a  fact,  be  the  explanation  what  it  may, 
that  during  the  epidemic  of  1869  there  existed  a  large 
area  of  country  extending  from  Shajehanpur  to 
Amritsar,  400  miles  in  length,  traversed  by  every 
means  of  communication,  and  in  which  Hardwar 
itself  is  included,  which,  nevertheless,  was  free  from  the 
cholera  which  was  prevalent  in  adjoining  districts. 
Other  similar  instances  are  to  be  found  in  the  rather 
bewildering  pile  of  literature  which  has  grown  up  re- 
garding cholera  in  India.  I  will  mention  only  a  few 
others:  "In  1875  cholera  advanced  from  Agra  to 
Delhi,  but  no  place  on  the  line  of  railway  between 
Delhi  and  Lahore  was  attacked.  "  Again  in  1879  it 
was  noted,  with  the  remark,  that  the  fact  was  by  no 
means  peculiar  to  1879,  "  that  all  along  the  Great 
Indian  Peninsula  Railway  Hne,  where  the  traffic  is 
greatest,  there  was  no  cholera  at  all  "  (see  report  for 
1879  of  the  Sanitary  Commissioner  with  the  Govern- 
ment of  India,  page  127).  An  examination  of  the 
map  contained  in  the  report  of  the  Sanitary  Commis- 
sioner, Bombay,  for  the  year  1883,  when  cholera 
was  epidemic  in  that  province,  shows  tliat  although 
the  first  case  at  Ahmedabad  occurred  on  the  23rd 
August,  yet  there  was  no  case  at  Broach,  which  is 
only  120  miles  from  Ahmedabad  and  in  direct  railway 
communication  with  it,  until  the  29th  September, 
between  five  and  six  weeks  later.  Facing  the  map 
in  that  report  there  is  a  table  giving  the  dates  of  first 
cases  at  different  stations,  and  an  inspection  of  this 
table  shows  clearly  that  the  epidemic  spread  in  a  most 
erratic  fashion,  and  was  quite  uninfluenced  by  the 
network  of  railways  in  its  neighbourhood.  The  first 
case  in  Poona  city  was  on  the  6th  April,  but  there  was 
no  case  at  Kirkee,  distant  only  about  three  miles,  until 
the  21st  June.  Observers  of  cholera  epidemics  in 
other  countries  also  have  been  struck  by  the  very  erratic 
manner  in  which  the  outbreak  extends.  In  the  volumi- 
nous official  reports  of  the  cholera  epidemic  in  the  United 
States  in  1873,  it  is  again  and  again  remarked  that  the 
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disease  showed  no  rule  or  regularity  in  its  mode  of  pro- 
gress. For  example,  at  page  34-2,  it  is  stated  that 
"  cholera  ia  its  travels  northward  frequently  avoided  one 
commercial  point  to  settle  in  another  and  more  distant 
one,  although  communications  by  steamboats  and  other 
modes  of  travel  was  uninterrupted.  At  later  periods  it 
broke  out  at  some  of  the  points  which  had  been  thus 
passed.  For  instance,  the  epidemic  was  in  New  Orleans 
in  the  beginning  of  February  1873,  but  it  did  not  attack 
Chicago  until  June,  and  the  town  of  Cleveland  inter- 
mediate between  New  Orleans  and  Chicago  was  not 
involved  ia  the  epidemic  until  two  months  after  it  had 
appeared  at  Chicago.  After  giving  other  illustrations 
of  its  erratic  progress,  and  instances  also  of  its 
synchronous  appearance  in  places  remote  from  each 
other,  the  report  goes  on  to  state  that  "  no  connection 
could  be  established  between  the  first  fatal  cases  of 
cholera  and  any  steamboat  landing  railroad  depot, 
imported  cholera  patient,  or  person  from  a  locality 
where  the  disease  had  been  prevailing." 

Again,  is  there,  as  a  rule,  disproportionate  prevalence 
of  cholera,  during  an  epidemic,  at  places  lying  on  a 
line  of  railway  ?  In  considering  this  question  it  must 
be  borne  in  mind  that  railways  usually  connect  the 
more  populous  towns.  I  will  refer  to  the  epidemic  of 
1872  in  India,  which  was  a  severe  one,  and  examine 
the  death-rates  from  cholera  in  different  towns,  all  of 
which  were  within  the  infected  area,  but  not  all  upon 
lines  of  railway.  In  that  year  the  railway  system  did 
not  extend  beyond  Lahore,  but  the  epidemic  extended 
from  Benares  to  Peshawar.  In  Delhi  the  cholera 
death-rate  of  the  civil  population  was  0  36  per  mille, 
while  in  the  neighbouring  town  of  Karnal,  which  was 
not  then  on  a  line  of  railway,  it  was  1  "78  per  mille  ; 
in  Umballa,  on  the  line,  it  was  I'll  ;  while  in  Sirsa,  off 
the  line  it  was  0'47  ;  in  JuUunder  it  was  0"52,  and  in 
Firozepore,  off  the  line,  it  was  0*60.  The  heaviest 
mortality  from  cholera  was  at  Kohat,  distant  250  miles 
from  the  nearest  railway  station. 

A  comparison  of  the  direction  tjiken  by  the  epidemic 
in  1872,  with  that  in  1867,  1862  and  1857,  shows  that 
the  introduction  of  railways  have  no  effect  upon  it. 
Although  he  was  not  writing  with  any  reference  to 
this  point,  and  perhaps  on  that  account  the  remark  has 
all  the  more  weight,  the  late  Dr.  Bryden,  in  his  review 
of  the  epidemic  of  1872,  says  :  "To  write  the  history  of 
1872  will  be  to  rewrite  the  history  of  each  of  the  years, 
1867,  1862  and  1857,"  thus  implying  that  the  exten- 
sion of  railway  communication  in  the  Punjab  between 
1867  and  1872  did  nothing  to  modify  the  progress  and 
course  of  the  epidemic. 

Further  confirmation  of  this  statement  is  to  be 
found  in  a  comparison  of  the  epidemics  of  1867  and 
1879  in  the  Punjab.  In  both  years  the  epidemic 
appeared  at  Delhi  about  the  1 5th  April ;  also  its  date 
of  appearance  at  Umballa  was  the  same  in  both  years 
although  in  1867  there  was  no  railway  communication 
between  Delhi  and  Umballa.  At  Lahore,  too,  the 
date  of  appearance  of  the  epidemic  was  almost  ilentical 
in  both  years,  being  a  few  days  earlier  in  1867,  before 
the  railway  was  open.    Finally,  in  both  years  cholera 


made  its  first  appearance  in  Peshawar  at  the  end  of 
April.  I  have  prepared  a  chart  which  indicates  the 
dates  on  which  first  cases  of  cholera  occurred  at  various 
places  in  the  Punjab  in  epidemic  years,  beginning  with 
1861.  The  authorities  for  the  dates  are  noted  at  the 
foot  of  the  chart. 

Railways  do  no  doubt  frequently  carry  cases  of 
cholera  to  a  considerable  distance  ;  but  I  have  searched 
in  vain  for  any  evidence  to  show  that  cholera  cases 
thus  transported  give  rise  to  localised  epidemics,  which 
would  not  otherwise  have  occurred  in  the  places  to 
which  these  cases  were  convej'ed.  If  railways  are  a 
means  of  disseminating  cholera,  why  are  they  not 
constantly  carrying  it  from  those  endemic  centres  in 
which  it  is  always  present  ? 

Before  beginning  this  enquiry,  I  was  inclined  to 
think  that  railways  must  promote  the  epidemic  spread 
of  cholera;  but  after  reading  the  histories  of  epidemic 
cholera,  as  it  occurs  in  India,  and  also  in  other  countries, 
I  have  arrived  at  the  following  conclusions  :  — 

(1)  Railways     convey    patients    suffering  from 

cholera  to  places  which  they  would  not  have 
reached  in  the  days  before  railways  were 
opened,  but  such  cases  do  not  by  themselves 
determine,  or  even  apprecially  influence,  the 
course  of  the  epidemic. 

(2)  Railwaj^s  are  a  great  safeguard  to  those  who 

use  them  in  order  to  escape  from  an  infected 
locality  ;  and  as  they  constitute  the  quickest 
means  of  removing  a  large  collection  of  people 
from  any  place  in  which  cholera  has  appeared, 
their  influence,  so  far  as  these  people  are 
concerned,  is  eminently  salutary,  and  the 
consequent  introduction  of  some  cases  of 
cholera  to  previously  non-infected  places  is 
dangerous,  only  in  so  far  as  the  sanitation  of 
these  may  be  defective.  This  statement  is 
based,  not  only  upon  the  records  of  Indian 
experience,  but  also  upon  those  of  the 
European  epidemics  of  1884  and  1885.  In  a 
supplement  to  the  1 5th  Annual  Report  of  the 
Local  Government  Board,  page  107,  the 
following  passages  occur :  "  The  experi- 
ence of  cholera  in  England  justifies  a  belief 
that  the  presence  of  imported  cases  of  the 
disease  at  various  spots  in  the  country 
will  not  be  capable  of  causing  much 
injury  to  the  population,  if  the  places 
receiving  infection  have  had  the  advantage 
of  proper  sanitary  administration."  Again, 
"  cholera  in  England  shows  itself  so 
little  contagious  that,  if  reasonable  care  be 
taken  where  it  is  present,  there  is  .Tlmost  no 
risk  that  it  will  s[)read  to  persons  who  nurse 
and  otherwise  closely  attend  upon  the  sick." 
One  more  extract  from  the  same  report : 
"  Thus,  when  a  case  of  cholera  is  imported 
into  any  place,  the  disease  is  not  likely  to 
spread,  unless  in  proportion  as  it  finds,  locally 
open  to  it,  certain  facilities  for  spreading  by 
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indirect  infection."  These  and  other  refer- 
ences in  this  paper  to  European  and  American 
esjjerience  are  not,  I  venture  to  think,  irre- 
levant, because  they  show  that  those  who  have 
had  especially  favourable  opportunities  for 
observing  cholera  there,  have  arrived  at 
conclusions  which  agree  with  our  experience 
of  the  disease  in  India. 

Again,  in  order  to  ascertain  whether  cholera  epidemics 
are  of  nwre  frequent  occurrence  in  the  Punjab  since 
facilities  for  railway-travelling  have  been  increased,  I 
have  had  tables  prepared  for  the  chief  stations  in  that 
province,  both  for  those  on  the  line  and  those  distant 
from  the  line  of  railway,  showing  the  cholera  mortality 
for  each  year,  from  1868  to  1892  inclusive.  The 
statistics  for  troops,  European  and  Native,  for  prisoners, 
and  for  the  civil  population,  are  given  separately.  The 
tables  are  bulky,  and  it  is  not  considered  necessary  to 
reproduce  them,  as  the  statistics  contained  in  them  have 
already  appeared  in  printed  sanitary  reports.  Nor  can 
much  importance  be  attached  to  evidence  of  this  sort, 
because  in  the  last  sixteen  or  twenty  years  many  changes, 
besides  the  extension  of  railways,  have  taken  place  ; 
chief  of  all,  from  the  present  point  of  view,  has  been 
the  progress  of  sanitation.  However,  these  tables,  at 
any  rate,  establish  the  fact  that  cholera  is  not  of  more 
frequent  occurrence  than  in  the  years  before  railways 
were  opened. 

If  railways  were  a  means  of  disseminating  cholera, 
they  would  obviously  convey  it  in  every  direction 
indifferently.  But  in  the  I5engal  Presidency  "  the 
direction  of  an  epidemic  is  always  upwards,"  i.e.^ 
towards  the  North- West  Frontier.  "Such  a  thing 
as  an  epidemic  moving  downwards  is  absolutely  un- 
known."   (Cholera:  By  Surgeon-General  Cuniugham, 


page  21).  This  fact  alone  would  suffice  to  show  that 
the  influence  of  railways  upon  the  distribution  of  cholera 
is  inappreciable. 

This  short  excursion  into  an  outlying  portion  of  the 
field  of  cholera  enquiry  shows  that  much  remains  to  be 
known  regarding  the  conditions  which  determine  tha 
spread  of  cholera.  It  was  reasonable  to  expect  after 
Koch's  discovery  of  the  cholera  bacillus,  that  the  investi- 
gation of  every  outbreak  of  cholera  would  resolve  itself 
into  a  search  for  the  bacillus.  But  the  cholera  vibrio 
has  disappointed  these  expectations  ;  it  is  found  some- 
times in  water  which  people  drink  without  any  ill- 
effects,  and  it  is  not  always  to  be  found  when  cholera 
is  present.  "This  is  the  reason,"  said  Metchnikoff  in 
his  address  to  the  Budapest  Congress  in  August  last. 
"  that  in  the  best  bacteriological  laboratories,  including 
that  of  Koch  himself,  micro-organisms  had  to  bo 
declared  as  cholera  genetic,  which  were  not  so  considered 
before,  and  vice  versa.'''  And  Koch  himself  empha- 
tically declared  at  the  Public  Health  Congress  at 
Magdeburg  that  a  great  number  of  secondary  causes, 
such  as  local,  seasonal,  and  personal  conditions,  have 
to  come  to  the  aid  of  the  cholera-parasite  in  order  to 
bring  about  a  case  of  the  disease.  He  regretfully 
acknowledged  that  little  is  known  about  these  secondary 
causes,  and  that  we  are  still  confronted  by  many  an 
obscure  and  unsolved  question.  In  the  annals  of  the 
Pasteur  Institute  for  May  and  August  .1894:  Metchni- 
koff endeavours  to  explain  the  epiJemology  of  cholera 
by  means  of  its  bacteriology,  but  it  would  lead  me 
too  far  from  my  present  subject  to  reproduce  his 
ingenious  explanations,  which  as  yet  are  only  hy- 
pothetical. The  facts  which  I  have  brought  together 
suffice,  I  venture  to  think,  to  acquit  railways  of  any  share 
in  promoting  the  epidemic  diffusion  of  cholera. 
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Authorities  for  1861  epidemic,  Sir  Joliu  Straelie.y'a  Report. 

1807       „       Punjab  Sanitary  Report, 

1872       „       Report  of  the  late  Dr.  Bryden  and  the  Punjab  Sanitary  Report. 


Punjab 

Sanitary 

Reports. 


1879 


1837 


Punjab  Sanitary  Report,  page  14, 


Ditto 


ditto. 


1889 


1890 


1891 
1892 


Punjab  Sanitary  Report, 


Note.— These  tines  show  that  cholera  does  not  "travel,"  for  example,  in  1890  it  appeared  at  Jhelum  five  montln  before  it 
appeared  at  Siallcot,  ami  two  mouths  before  it  appeared  at  Lahore.  Such  nietapliorioal  terms  as  "  wave  "  and  "  travelling" 
should  not  be  used  in  describing  a  cholera-epidemic. 


It  Is  instructive  to  compare  the  progress  of  cholera  north  of  Lahore  in  1890  and  1892  respectively  ;  in  the  latter  year  the  flrst  case  at  Sialkot  occurred  only  a  week 
after  the  first  ease  at  Lahore  ;  wliereas  in  1890  an  interval  of  four  months  elapsed  between  tlie  appearance  of  the  epidemic  at  Lahore  and  the  firet  case  at  Sialkot';  and  yet 
in  both  years  the  conditions  of  railway  communication  were  identical.  Again  in  1890  the  disease  appeared  at  Jhelum  two  months  before  the  first  caso  at  Lahore,  wiiile  in 
1892  these  towns  were  both  attacked  on  the  sama  date. 
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TREATMENT  OF  CHOLERA. 

BY  A.  MITRA,  L.R.C.P.,  L.R.C.S. 

Having  had  to  deal  with  two  most  virulent  epidemics 
of  cholera  in  Kashmir  during  the  years  1888  and  1892, 
1  had  ample  opportunities  to  test  most  of  the  usual 
methods  of  treatment  of  that  disease.  I  therefore  now 
take  this  opportuuity  of  relating  to  you  the  result  of 
the  treatment  adopted  by  mo  and  also  of  introducing 
for  your  discussion  the  subject  of  therapeutic  treatment 
of  cholera.  At  the  very  outset  we  are  confronted  with 
a  disputed  point.  Supposing  we  are  called  to  treat  a 
case  of  cholera  in  the  very  first  stage  of  the  disease 
soon  after  the  patient  had  one  or  two  stools  ;  shall  we 
or  shall  we  not  try  to  arrest  the  discharges  from  the 
alimentary  canal  and  to  allay  the  irritation  of  it  by 
the  administration  of  astringents  and  opiates  ?  If  I'am 
not  mistaken,  the  practice  in  India  is  to  exhibit  astrin- 
gents and  opiates  with  a  view  to  stop  the  discharges, 
and  by  lessening  the  drain  from  the  system  minimise  the 
risks  of  the  subsequent  collapse,  ^ide  by  side  with  my 
article  on  cholera  in  the  Medical  Annual  (Wright, 
Bristol)  of  the  year  1892,  there  appeared  a  valuable 
contribution  from  the  pen  of  that  distinguished  phy- 
sician, Sir  George  Johnson,  in  which  he  deprecates 
the  administration  of  opium  in  the  first  stage  and  advo- 
cates an  evacuant  drug,  such  as  castor  oil,  in  order  to 
get  rid  of  morbid  and  offensive  material.  Koch,  he 
-points  out,  failed  to  produce  cholera  in  guinea  p'gs, 
until  at  the  time  he  introduced  the  poison  into  the 
stomach.  He  injected  a  dose  of  tincture  of  opium  into  the 
peritoneal  cavity,  his  object  being  to  render  it  possible 
for  the  cholera  baccillus  to  remain  longer  and  gain  a 
footing  in  the  intestine.  "  Is  it  not-obvious,"  Sir  George 
Johnson  asks,  "  that  those  who  endeavour  to  arrest  the 
discharges  by  opium  are  repeating  upon  the  human 
subject  the  lethal  experiments  which  Koch  and  others 
have  performed  on  guinea  pigs."  Sir  George  Johnson, 
however,  says  that  a  dose  of  opium  may  be  given 
when  the  diarrhoea  has  continued  for  some  hours, 
the  stools  being  copious  and  liquid,  and  there  is 
an  absence  of  colic  and  abdominal  distension.  It 
is  very  curious  to  observe  that  this  opinion  of 
.  Sir  George  Johnson  is  an  echo  of  the  opinion 
which  we  find  expressed  in  the  Hindu  treatise  of  Medi- 
cine called  Nidan.  JSidan  says  :  "  Do  not  attempt  to 
arrest  the  evacuation  in  the  first  stage,  that  is,  in 
the  stage  of  diarrhoea, "  It  advises  a  small  dose  of 
opium  when  the  collapse  commences.  Our  modern 
experience  in  India  is  just  the  reverse.  In  the  ear- 
liest stage  of  cholera,  by  stopping  the  evacuations, 
we  often  succeed  in  stopping  the  course  of  the  disease  ; 
but  when  once  signs  of  collapse  set  in,  opium  and  its 
preparations  do  harm.  As  in  a  case  of  cholera,  the 
treatment  in  the  first  stage  is  a  most  important  one,  and 
as  in  India  during  severe  epidemics  the  pills  and  mix- 
tures, which  have  to  be  largely  supplied  for  the  treat- 
ment of  scattered  and  remote  populations,  all  contain 
opium,  it  is  a  matter  of  great  concern  to  Indian  medical 
practitioners  to  know  which  of  the  above  procedure 


is  ratified  by  science  and  supported  by  experience.  No 
experiment  can  be  made  during  the  overwhelming 
pressure  of  a  cholera  epidemic,  and  it  is  therefore  in 
time  of  peace  that  we  should  be  fortified  with  the 
knowledse  which  is  the  most  reliable  arm  to  fight 
with. 

In  the  stage  of  collapse,  I  believe  everybody  agrees 
that  diffusible  stimulants  are  the  only  remedial  agents 
which  help  us  to  tide  over  the  crises  of  that  stage.  It 
has  been  seen  that  intravenous  injection  of  hot  saline  fluid 
often  produces  good  results,  but  such  results  are  almost 
always  temporary.  During  the  reactionary  stage  the 
physician's  resources  are  tried  to  the  utmost,  and  every 
particular  case  has  to  be  judiciou?ly  treated  according 
to  its  own  merits.  The  epidemic  of  1  892  in  Europe 
and  America  has  brought  forth  several  new  methods  of 
treatment.  I  have  had  unfortunately  bo  opportunity  to 
test  them  ;  but  I  doubt  not  that  some  of  you  here  present 
who  have  to  deal  with  endemic  cholera  may  be  able  to 
tell  us  the  result  of  their  experience  of  them.  The  prin- 
ciple of  these  methods  are,  as  you  are  aware,  centripital 
arterial  infusion. 

Intravenous  and  intraarterial  injection  of  sterilized 
solution  of  common  salt  or  hydrogen  peroxide. 

Hot  air  and  hotwater  bath. 

Opium  subcutaneously  before  occurrence  of  collapse. 

Subcutaneous  injection  of  atropine. 

Subcutaneous  injection  of  auticholerine,  a  metabolic 
product  of  bacteria  like  tuberculin. 

Subcutaneous  injection  of  oil  of  camphor  as  a 
stiniulant. 

Cocaine  and  chloroform  and  irrigation  of  the  stomach 
for  vomiting. 

Subcutaneous  injection  of  hot  saline  solution  in  the 
algid  stage  in  preference  to  intravenous  injection. 

Saline  injection  into  the  bladder. 

Injection  of  carbonic  acid  into  the  stomach  and 
intestine. 

Diluted  lactic  acid. 

Copious  draughts  of  per-iodate  solution  internally 
and  transfused  under  the  skin. 

Rectal  injection  of  tannin  or  Cantani's  enteroclytic 
treatment. 

Washing  the  stomach  and  bowels  with  solution  of 
hydrochloric  acid. 

During  the  epidemic  in  Kashmir  in  1892,  the 
treatment  adopted  by  us  was  as  follows  :  If  a  case  was 
seen  early,  that  is  to  say  soon  after  the  purging  or 
vomiting  or  both  appeared,  and  if  as  sometimes  happens, 
signs  of  collapse  were  not  present  from  the  beginning, 
an  astringent  mixture  with  opium  was  administered 
every  two  hours  for  two  or  three  doses.  In  such  cases  in 
which,  on  account  of  persistent  vomiting,  mixtures  are 
not  retained,  morphia  hypodermically,  or  opium  and 
tannin  euteroclytically,  was  administered.  Two  ready 
made  mixtures  were  largely  used.  Mixture  No.  1  con- 
tained dilute  sulphuric  acid,  tincture  of  opium 
carbolic  acid  and  creosote,  and  mixture  No.  2  was  made 
up  with  acetic  acid,  spirits  of  nitric  ether,  camphor  and 
ammonia  aromatic.  In  the  first  stage  mixture  No.  1  was 
administered  ;  a  large  mustard  plaster  was  applied  over 
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the  epigastrium.  Hot  water  bottles  and  friction  or  hot 
water  bath  were  employed  to  relieve  cramps.  Acidulated 
water  or  mint  and  camomile  tea  was  given  to  quench 
thirst. 

In  the  collapse  stage  opium  and  its  preparations  were 
strictly  forbidden.  Mixture  No.  2  was  largely  used. 
During  reaction,  if  the  temperature  rose,  the  bath  was 
used  ;  if  liver  was  inactive,  small  doses  of  calomel  were 
given.  To  stimulate  the  kidneys,  tincture  of  cantharides 
was  o-iven  internally  with  local  counter-irritation.  In 
cases  in  which  there  were  signs  of  renal  congestion  or 
nephritis,  cantharides  was  not  used.  Pilocarpine  hypo- 
dermically  acted  very  well  in  a  few  cases.  To  relieve 
cerebral  congestion,  a  few  leeches  applied  behind  the  ear 
often  produced  satisfactory  results.  Eighty  cases  were 
treated  by  me  at  the  cholera  hospital  in  Srinagar  strictly 
according  to  the  above  method.  Forty  were  cured  and 
forty  died,  showing  a  death-rate  of  50  per  cent. 

Fifty  cases  were  treated  with  salol — 22  recovered  and 
28  died,  showing  a  death-rate  of  56  per  cent. 

The  eftect  of  Lorbeer's  cure  of  cholera  was  carefully 
watched  in  50  cases,  in  34  of  which  the  medicine  was 
commenced  in  the  early  stage  ;  1  4  recovered,  20  died  : 
death-rate  58' 8  per  cent.  In  16  the  medicine  was  given 
during  the  collapse  state  ;  5  recovered,  11  died:  death- 
rate  68*7  per  cent. 

Hypodermic  injection  of  morphia  and  atropia,  com- 
bined with  sulphuric  and  carbolic  acid  internally,  failed 
to  yield  any  satisfactory  result. 

No  improvement  followed  in  the  treatment  of  four 
cases  by  argenti  nitras  internally  and  by  enema. 

In  three  cases  cannabis  indica  was  tried.  One  made 
a  rapid  recover}  and  two  died. 

In  the  collapse  stage  of  five  cases  gum  ammoniac  inter- 
nally, together  with  stimulants  and  injection  of  sulphu- 
ric ether,  was  tried,  but  no  effect  was  produced.  No 
appreciable  result  was  observed  after  blistering  the 
vagus.  Besides  the  above,  chlorodyne,  lead  and  opium 
pills,  patent  pills,  such  as  Cottor's,  Daji's,  and  Bellow's 
alw-i-laj  were  also  used.  At  the  end  of  the  epidemic, 
we  found  that  out  of  a  total  of  16,845  cases,  to  whom 
some  sort  or  other  of  medical  aid  was  given,  5,133  were 
cured  and  11,712  died,  giving  a  death-rate  of  59-53  per 
cent.  It  may  strike  you  that  we  used  too  largely  patent 
unknown  drugs.  I  plead  guilty  to  the  charge  :  but  my 
plea  for  doing  so  was  partly  that  many  of  them 
were  asked  for  by  the  temporary  medical  subordinates 
that  wftre  employed  for  the  medical  relief  work,  and 
partly  that  1  wanted  to  give  a  fair  trial  to  some  of  the 
patent  cholera  cures  that  find  such  ready  market  in 
India,  and,  once  for  all,  to  pronounce  for  or  against  them. 
I  now  take  this  opportunity  to  record  unhesitatingly 
that  by  the  use  of  these  vaunted  cholera  specifics  by 
amateurs  much  useful  time  is  lost.  ]f  the  State  has  no 
power  to  suppress  them,  I  trust  the  authoritative  voice 
of  this  assembly  will  guard  the  public  against  them. 
In  my  opinion  alcohol  is  unnecessary  in  the  treatment 
of  cholera.  In  the  collapse  stage  small  quantities  of 
champagne  with  sodawater  may  be  given  as  a  rapid 
etimulant ;  but  spirits  are  seldom  indicated,  and  I  have 


never  seen  any  good  arising  from  them.  I  know  of  a 
gentleman  who  was  travelling  alone  over  the  Himalayas 
and  had  a  smart  attack  of  diarrhoea  and  vomiting. 
He  had  nothing  with  him  but  whiskey,  to  which  he 
helped  himself  freely  and  was  cured.  During  the  epi- 
demic in  Kashmir,  he  most  sanguinely  advocated  to  me 
the  use  of  whiskey.  Similarly,  another  gentleman 
thought  he  had  discovered  the  specific  for  cholera  after 
one  day  curing  his  servant  from  an  attack  of  cholera, 
as  he  thought,  by  the  administration  of  Worcester  sauce 
in  absence  of  anything  else  ! 

It  must  be  admitted  that  our  therapeutic  resources 
for  the  treatment  of  cholera  are  still  very  unsatisfactory. 
In  the  Civil  and  Military  Gazette  of  16th  June  1892, 
a  medical  gentleman  advocated  mustard  emetic  and 
quinine  and  calomel,  and  the  writer  said  that  he  always 
tried  this  mode  of  treatment  and  never  failed  in  one 
single  instance,  and  guaranteed  95  per  cent,  cures.  As 
soon  as  I  read  this  I  tried  these  medicines,  following  the 
writer's  instructions  in  three  cases  of  cholera.  Two  died 
and  one  recovered,  the  latter  making  a  very  slow  pro- 
gress. This  hardly  requires  any  comment.  If  we  can  catch 
the  disease  young,  we  often  succeed  in  cutting  short  an 
attack,  In  fact,  by  judicious  use  of  opium  and  astrin- 
gents in  the  early  stage,  we  can  cure  30  per  cent,  of 
cases.  When,  however,  the  disease  is  unchecked,  and 
when  the  evacuation  stage  is  advanced,  bordering  upon 
the  next  stage  of  collapse,  drugs  are  useless.  Careful 
nursing  is  then  the  only  helpmate  to  struggling  nature. 
Recovery  or  death  depends  upon  the  extent  of  mischief 
produced  by  the  germs  and  their  toxic  products.  The 
constitution  of  the  patient  and  vital  resistance  which  his 
tissues  are  able  to  off'er  to  the  toxic  products.  During 
the  stage  of  reaction,  however,  judicious  treatment  is 
of  the  greatest  value,  and  many  a  life  has  been  lost  by 
neglect  in  this  stage  of  the  disease.  It  is  not  a  cholera 
mixture,  nor  a  cholera  pill  which  should  then  be  depend- 
ed upon  ;  but  the  symptoms  of  every  particular  case 
must  be  carefully  observed,  weighed  and  treated  on 
principles  based  on  rational  medicine.  The  average 
mortality  in  fully  established  cholera  cases  is  about  60 
per.  cent,  in  the  beginning  of  the  epidemic,  50  per  cent, 
during  its  course,  gradually  falling  down  to  25  per 
cent,  or  less  at  the  end  of  the  epidemic.  Any  drug  to 
have  a  distinct  curative  effe(;t  must  reduce  this  mortal- 
ity by  at  least  15  per  cent. 

I  am  therefore  of  opinion  that  until  further  scienti- 
fic researches  into  cholera  and  its  treatment  throw 
more  light  on  the  nature  of  the  disease  and  the  weapon 
best  suited  to  fight  with  it,  "  guarantee  of  95  per  cent, 
cures "  cannot  be  made  by  a  scientific  physician. 
The  subject  of  treatment  of  cholera  is  much  compli- 
cated by  the  publication  of  immature  hypothesis,  and 
unless  a  physician  is  fully  aware  of  the  ground  on  which 
he  is  standing,  he  will  jump  from  one  drug  to  another, 
till  at  last  he  realizes  his  position.  The  microscopist, 
the  epidemiologist  and  the  practical  physician  has 
each  to  contribute  his  own  quota,  and  the  results  of 
their  researches  and  their  experience  when  collected 
tosrether  will  probably  open  out  to  us  a  vista  of  possi- 
bilities in  successfully  coping  with  the  disease. 
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With  these  remarks,  gentlemen,  I  beg  to  introduce 
to  you  the  subject  of  treatment  of  cholera,  and  1  have 
no  doubt  that  the  discussion  would  throw  much  useful 
light  on  this  important  subject.  This  is  the  first  great 
assembly  of  physicians  in  modern  India — 1  say  modern 
India  because  there  is  evidence  of  Medical  Congresses  in 
ancient  India,  for  Charaka  says  :  "  An  assemblage  of 
physicians  is  the  foremost  of  all  things  that  contributes 
certitude  of  diagnosis  ;  "  also  "  conversation  and  dis- 
cussion with  professors  of  the  same  science  is  the  foremost 
of  all  things  that  contribute  to  vigour  of  the  under- 
standing." I  trust  with  Charaka  that  conversation 
and  discussion  on  this  important  subject  will  lead  to  a 
better  understanding  of  the  therapeutics  of  cholera. 


CHOLERA  AND  ITS  TREATMENT. 

BY  BUNGA  CHANDRA  SEN. 

My  object  is  simply  to  bring  to  your  notice  the  result 
of  my  20  years'  experience  of  the  dire  disease  in  a  large 
area  of  tea  gardens  in  Assam,  where  I  have  had  ample 
opportunity  of  attending  cholera  cases  in  epidemics, 
not  only  as  a  medical  man,  but  also  as  a  friend  and 
bedside  attendant  to  my  ignorant  coolie  patients.  With 
this  object  in  view,  I  venture  to  proceed  with  the  subject 
under  the  following  arrangement,  namely :  (1)  Classifi- 
cation of  cholera  cases  during  an  epidemic ;  (2)  Source 
of  cholera  infection ;  (3)  Treatment;  (4)  Conclusion. 

(1.)  Classification. — From  my  observation  of  the 
nature  and  course  of  the  disease  in  epidemics,  I  may 
fairly  divide  its  cases  into  three  groups  or  forms,  namely, 
(a)  mild,  {b)  ordinary,  and  (c)  severe.  In  all  these 
forms,  the  cases  bear,  in  degrees,  most  of  the  common 
symptoms  of  cholera,  which  are  so  well  known  to  the 
medical  profession  that  it  is  scarcely  necessary  to  notice 
them  all  here,  except  a  few  for  distinguishing  one  class 
of  cases  from  the  other. 

(a)  In  the  mild  form,  many  of  the  known  symptoms 
of  cholera  are  distinctly  marked,  but  they  are  not  so 
prominent  as  in  the  other  forms.  The  surface  of  the 
body  is  not  extremely  cold,  nor  the  fingers  and  toes 
remarkably  wrinkled  ;  the  thirst  is  not  so  very  madden- 
ing, nor  the  cramps  of  the  extremities  so  severe  ;  the 
usual  rice  water  appearance  of  the  stools  is  never 
replaced  hy  those  of  a  pinkish  or  blood  tint ;  the  voice 
never  becomes  very  husky  and  whispering,  and  the 
pulae  at  the  wrist  is  never  lost,  though  it  turns  feeble 
and  thready. 

Of  the  stages,  the  early  one  is  long,  the  collapse  and 
the  reaction  being  very  short  and  not  always  perceptible. 
Cases  of  this  class  have  always  had  satisfactory  termi- 
nation at  my  hands,  except  where  some  sort  of  neglect 
or  other  causes  intervened.  Such  cases  are  more 
numerous  towards  the  end  of  an  epidemic,  and  some 
of  them  I  have  known  to  terminate  favorably  even 
when  left  to  themselves. 

(6)  In  the  ordinary  form,  in  v/hich  the  three 
known  stages  are  well  marked,  the  symptoms  are  more 
distinct  and  severe.  As  the  patient  passes  from  the 
usual  early  stage  to  that  of  the  collapse,  he  "becomes 
very  restless  and  thirsty,  his  puke  at  the  wrist  sinks, 


but  the  pulsation  of  the  brachial  artery  remains 
perceptible,  the  surface  turns  extremely  cold  and 
clammy,  and  the  fingers  and  toes  very  much  wrinkled ; 
his  respiration  becomes  quick  and  laboured  and  the 
voice  husky,  but  not  completely  whispering  ;  at  intervals 
he  falls  into  a  semi-comatose  state,  the  balk  of  his 
sunken  eyes  turning  up ;  but  he  is  always  conscious  of 
nature's  calk,  which  he  sits  up  to  obey.  In  this  class, 
the  duration  of  the  early  stage  is  shorter  than  in  the 
former  class  and  the  collapse  is  longer.  In  favorable 
cases,  the  reaction  follows  in  fi-om  12  to  24  hours. 
Treatment  of  such  cases  has,  under  my  care,  proved 
equally  successful  and  unsuccessful ;  but  here  I  shoTild 
observe  that,  if  all  the  cases  could  be  taken  in  time 
and  properly  attended  to,  and  other  circumstances, 
such  as  superstition  of  the  coolies  against  treatment 
in  some  cases,  and  dietetic  in'egularities  in  others,  could 
be  prevented,  I  am  almost  sure  the  result  would  be  more 
satisfactory. 

(c)  In  the  severe  form  (I  might  justly  call  it 
the  fatal  form),  the  patient,  after  a  very  few  stools 
(sometimes  even  after  one  or  two  stools),  quickly 
passes  over  to  the  collapse  stage  with  the  symptoms 
aggravated  to  the  extreme.  In  this  stage  his  puke 
sinks  completely  at  the  wrist,  the  pidsation  of  the 
brachial  ariery  speedily  but  gradually  becomes  weaker 
and  weaker,  and  then  imperceptible,  when  we  have  to 
search  for  the  pulse  in  the  axilla.  The  patient  passes 
now  and  then  a  pinkish  stool  unconsciously  in 
semi-comatose  state ;  but  in  many  cases  the  bowels  in 
this  stage  remain  inactive.  W^hen  called,  he  only  opens 
his  mouth  for  water,  and  answers  questions  in  a 
weak  whkper,  retaining  full  consciousness  till  before 
death,  but  falls  back  into  the  comatose  condition 
as  soon  as  he  is  left  undisturbed.  The  surface 
becomes  icy  cold  and  clammy,  and  the  fingers  remark- 
ably shrunken  and  wrinkled,  as  might  be  witnessed 
in  a  case  of  drowning  just  after  the  body  has  been 
recovered ;  the  nails  turn  blue,  and  the  respiration  becomes 
very  much  laboured  and  quicker  and  quicker,  until 
the  patient  is  relieved  by  death,  which  generally  occv  rs 
in  from  eight  to  '-^4  hoirrs.  The  restlessness  and  craving 
for  water  in  the  ordinary  class  of  cases  are  in  this  class 
replaced  by  total  exhaustion.  The  result  of  my  treat- 
ment of  such  cases  has  always  been  unsatisfactory. 
Here  I  may  mention  that  epidemics  again  are  not  all 
of  one  kind  ;  some  I  have  noticed  to  be  mild  and  others 
severe.  In  the  former  kind  the  cases  are  mostly  of  a 
mild  form,  and  in  the  latter  they  are  mostly  of  ordi- 
nary and  severe  form. 

(2.)  Source  of  cholera  infection. — I  have  sufficient 
ground  to  hold  that  the  chief  abode  of  cholera  poison 
and  source  of  its  infection  is  water.  Oftentimes 
I  have  noticed  the  epidemics  springing  up  from  drink- 
ing from  a  certain  streamlet  or  tank  ;  and  here  I  may 
quote  an  instance  in  the  fonn  of  an  abstract  from 
my  medical  report  of  the  17th  May  1890,  8id)mitted 
to  the  Seci3tary  of  the  Brahmaputra  Tea  Co. 
"  On  the  morning  of  Monday  last  three  cases  of 
cholera  appeared  in  our  coolie  lines,  and  we  have 
since  had  17  eases  of  cholera  and  choleraic  diarrhcBa, 
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all  except  two  being  among  the  women  only.  It  has 
also  appeared  with  some  virulence  in  our  bazar  and 
the  adjoining  villages,  which  are  situated  just  on  the 
Galabeal  (a  narrow  streamlet  supplying  water  to  the 
bazar  people  and  the  villagers  on  its  bank),  the  water 
of  which  becomes  very  much  polluted  at  this  time  of 
the  year.  It  is  worth  mentioning  here  that  last  week 
our  coolie  women  worked  for  a  few  days  on  the  Govern- 
ment road  on  the  other  side  of  the  Galabeal,  and  it  is 
quite  possible  that  many  of  them  drank  (while  work- 
ing there  under  the  sun)  the  Galabeal  water,  which 
was  evidently  impregnated  with  cholera  poison." 
The  above  epidemic,  which  spreads  further,  but  only 
among  the  specified  women,  is  one  of  the  many 
instances  I  have  witnessed  here  during  the  past  20 
years.  At  the  Assamese  villages  in  the  interior,  where 
cholera  epidemics  are  almost  of  yearly  occurrence, 
I  have  often  seen  its  outbreak  being  confined  to  certain 
families  drinking  water  from  certain  tanks,  while 
their  neighbours,  getting  their  supply  from  other 
tanks,  enjoy  a  perfect  immunity  from  its  infection. 
The  villagers,  living  at  some  distance  from  a  river  or 
streamlet,  have  generally  a  tank  each  of  their  own  ; 
but  it  is  nothing  but  a  hole  on  the  lowland,  where 
they  bathe,  wash  their  clothes,  and  get  drinking  water 
from.  I  have,  indeed,  had  experience  of  very  few 
epidemics  in  which  water  has  not  been  the  source  of 
infection.  As  for  the  contagiousness  of  the  cholera 
poison,  I  have  no  cause  to  suspect  that.  I  have  never 
seen  an  attendant  contracting  the  disease  from  the 
patient  and  dying  of  cholera,  except  in  the  case  of  his 
being  a  member  of  the  same  family  and  eating  and 
drinking  in  the  same  house  with  him.  Human  inter- 
course is  a  great  source  of  spread  of  cholera,  but  the 
spread  is  always  dependent  on  articles  of  food  and 
drinking  water,  contaminated  by  the  cholerine  carried 
by  persons  from  the  affected  quarters. 

(3.)  Treatment  of  cholera. — Under  this  head  I 
will  only  mention  the  course  of  the  treatment  I  have 
at  last  adopted  as  the  best  of  all,  after  having  given 
a  fair  trial  to  many  of  the  so-called  cholera  cures 
brought  to  notice  year  after  year.  For  instance,  I  have 
tried  the  old  saline  mixture,  calomel,  castor  oil, 
Chapman's  ice  bag  (frozen  water  being  used  for  ice), 
salol,  injection  of  morphia  and  atropia  (combined),  and 
80  on,  but  none  with  such  remarkable  effect  as  would 
encourage  me  to  recommend  the  drug  to  the  public. 

Now  the  treatment  I  have  adopted  is  this  :  In  the 
early  stage  I  give  three  to  five  di-ops  of  saturated  spirits 
of  camphor  (Rubinis',  I  prefer)  every  20  or  30  minutes 
for  a  couple  of  hours.  If  the  case  advances  towards 
development,  and  the  stools  and  vomited  matter  be- 
come free  from  any  undigested  food,  I  give  a  couple  of 
doses  of  chlorodyne  (15  drops  in  each  dose)  after  each 
stool.  Should  this  fail  to  produce  any  effect,  I  give 
a  mixture  of  acid  sulph.  dU.,  acid  gallic,  Tinct. 
Opii  (in  15  drops  doses,  but  omitting  it  as  soon  as 
any  comatose  symptoms  appear)  and  camphor  water 
every  two  hours.  If  any  sign  of  sinking  of  the  pulse 
appear,  I  give,  in  addition  to  the  above,  tinct.  of 
strophanthus  3  to  4  drops,  combined  with  20  to  30 


drops  of  pui-e  brandy  every  20  or  30  minutes.  Here 
I  shoidd  mention  that  brandy  in  large  doses  has 
always  had  effect,  but  in  very  small  doses  it  has  not. 
The  above  mixtm'e  often  causes  the  pulse  to  reappear  either 
temporarily  or  permanently.  When  this  has  no  effect 
on  the  circulation,  I  have  found  no  other  di-ug  to  be 
of  any  service.  After  this,  should  the  case  take  a 
favorable  turn,  I  give  very  little  medicine  internally ; 
but  I  treat  the  complications,  if  any,  on  general  prin- 
ciples, taking  care  ,  not  to  overmedicate  or  over- 
stimulate  the  patient  in  any  way.  For  thirst,  I  allow 
him  to  drink  a  mixture  of  acid  sulph.  dil.  Mv  and  syr. 
lemonis  one  drachm  and  aqua  one  ounce,  at  a  time,  as  fre- 
quently as  he  likes.  Externally,  I  apply  a  large  mustard 
poultice  over  the  abdomen,  but  should  vomiting,  restless- 
ness and  thirst  continue,  I  inject  into  the  epigastrium 
aboutthreedropsofliq.  morphia  hypodermica,  which,  by 
sending  the  patient  to  sleep,  effects  a  total  cure  in  some 
cases  (I  should  say  in  some  of  the  mild  cases),  and  relieves, 
temporarily  at  least,  the  patient  from  severe  sufferings, 
in  others.  For  the  cramps  and  coldness  of  the  extre- 
mities, I  keep  at  least  two  attendants  engaged  in  rub- 
bing them  with  turpentine. 

To  prevent  spread  of  the  disease,  my  first  step  is  to 
stop  the  people  drinking  suspected  water,  and  then  to 
look  to  other  matters,  such  as  isolation  of  the  patient, 
disinfection  of  the  patient's  excreta  and  his  surround- 
ings with  bichloride  of  mercuiy  lotion,  a  thorough 
washing  of  the  attendant's  hands  with  the  same  lotion 
before  ihey  go  to  touch  their  food  and  drink,  and  so  on, 
As  for  diet  of  the  cholera  patient,  I  give  him  nothing 
but  arrowroot  made  with  water  and  flavo'ired  with  a 
little  salt  only  ;  but  as  he  advances  towards  recovery,  I 
allow  him  milk  and  mucilage  of  rice  for  a  day  or  two, 
and  then  his  usual  simple  diet. 

(4.)  Conclusion. — Considering  the  good  and  bad 
results  of  treatment  of  cholera  springing  up 
from  a  common  origin,  it  may  reasonably  be 
concluded  that  the  disease  is  curable,  but  not  in  all 
cases.  It  yields  to  treatment  in  the  mild  form,  but 
resists  it  in  the  severe  cases.  Now,  in  the  li.tter,  the 
quantity  of  cholera  poison  taken  in  and  its  effect  on 
the  system  miist  be  so  great  and  so  severe  that  even  the 
right  remedy  proves  to  be  too  weak  to  cope  with  them, 
just  as  many  known  antidotes  of  poisonous  drugs  prove 
ineffective  when  the  poisons  are  taken  in  large  quan- 
tities, and  they  have  worked  in  the  system  considerably. 

Lastly,  I  may  mention  that  the  preventive  measures 
at  the  present  moment  are  the  best  safeguards  so  long 
as  a  cure  for  the  cholera  of  severe  type  is  not  found  out. 


EEMARKS  ON  THE  PARALLELISM  OF  THE 
DEATHRATE  FROM  FEVERS  AND  CHO- 
LERA IN  THE  DACCA  DISTRICT  FOR  FH^E 
YEARS,  WITH  CHARTS. 

BY  A.  CROXIBIB,  M.D., 
Surgpon-Lieut.-Colonel,  I.  M.  8. 

I  WISH  to  show  the  Section  some  diagrams  exhibiting 
graphically  the  seasonal  prevalence  of  cholera  and 
fevers  in  the  Dacca  District.    The  cholera  season  ia 
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represented  as  beginning  in  August,  the  eighth  month, 
and  terminating  in  July  of  the  following  year.  These 
months  of  July  and  August  together  with  June  and 
September  are  those  in  which  the  whole  of  the  district 
is  Hooded  by  the  annual  inundation  caused  by  the  rise 
of  the  river.  At  that  season  seven-eighths  of  the 
country  is  under  water.  The  maximum  Hooding  is  at 
the  end  of  September,  after  which  the  water  level  rapid- 
ly falls,  and  by  the  end  of  October  two-thirds  of  the 
surface  of  the  country  again  emerges,  and  by  the 
middle  of  November  it  is  again  in  what  may  be  called 
its  nonual  condition  as  regards  exposure. 

Daring  the  period  of  flooding  cholera  is  practically 
in  abeyance.  No  epidemic  prevalence  ever  occurs  at  that 
time,  but  with  the  emergence  of  the  surface  of  the  land 
cholera  re-appears,  not  in  one  village  and  spreading 
thence,  but  is  reported  from  every  part  of  the  district 
from  villages  dista,nt  from  each  other  and  evidently 
forming  different  foci.  It  then  increases,  and  deaths 
are  reported  from  every  police  thana  in  increasing 


numbers,  and  the  maximum  epidemicity  is  reached  by  the 
end  of  November  and  beginning  of  December.  Cholera 
then  declines,  and  the  minimum  is  reached  in  February 
or  March.  In  April  there  are  in  that  district  very 
frequent  N-W.  storms,  accompanied  by  heavy  showers. 
These  seem  to  favor  a  recrudescence  of  cholera  and  a 
second  maximum.  In  May  the  rivers  begin  to  rise, 
flooding  the  lower  parts  of  the  country,  and  there  is  a 
distinct  falling  ol¥  in  the  prevalence  of  the  disease.  In 
June  and  July  the  country  again  becomes  flooded  to 
an  extent  of  six  or  seven  eighths,  and  cholera  becomes 
extinct. 

What  I  particularly  wish  to  illustrate  by  these  charts 
is  the  parallel  prevalence  of  fevers  in  the  same  district, — 
a  point  to  which  I  believe  attention  has  not  previously 
been  drawn.  It  would  therefore  appear  that  the 
physical  conditions,  which  determine  the  periodic  pre- 
valence of  fever  and  therefore  favor  the  growth  of  the 
fever  organisms  are  also  those  that  favor  the  growth 
of  the  cholera  bacillus. 


Chart  I.  Chart  II.  '  • 


Chart  IV. 
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THE  PEEVALENCE  OF  THE  DOCHMIUS 
DUODENALIS  IN  INDIA. 

BY  K.  DOBSON, 
Surgeon-Major,  I.  U.  S. 

Mr.  President  and  Gentlemen, — The  paper  I  have  ; 
the  honour  to  read  before  you  to-day  mil  ahow  how  very 
prevalent  the  dochmius  duodenalis  is  in  the  human 
subject  in  all  parts  of  India.    To  it  has  been  attributed 
for  yeare  past  the  so-called  anaemia  of  tea  garden 
coolies   in  Assam,    and  quite    recently  my   friend,  ! 
Surgeon-Major  Giles,  has  also  attributed  to  it  the  6«- 
called  kala-azar  or  black  fever  of  Assjim.    In  fact  Dr.  i 
Giles  considers  the    ansemia  of  coolies,  or  anchylos-  I 
tomiasis,  to  be  identical  with  kala-azar.    I  may  add 
here  that  I  do  not  agree  with  Dr.  Giles.    Any  one 
desirous  of  reading  aU  that  is  known  about  the  kala-azar 
of  Assam,  I  must  refer  to  Dr.  Giles'  pamphlet  on 
anchylostomiasis  and  the  Assam  Sanitary  Eeports  for 
1891,  1892  and  1893. 

When  I  took  charge  of  the  Gauhati  Jail  in  1890,  I  j 

learnt    that     24    prisoners    had   been    treated  for  \ 

anchylostomiasis  by  my  predecessors.  Of  these  two  had  \ 
died  and  both  had  enlarged  spleens  ;  of  the  22  discharged 

as  cured,  twelve  had  been  released  and  one  transferred,  so  j 

that  only  nine  remained  in  jail.  I  gave  thes^  pine  men  : 
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60  grains  thymol  in  two  30-grain  doses  at  intervals  of 
1|  hours  ;  one  of  these  nine  was  ill  in  hospital  with 
malarial  fever,  and  had  a  slightly  enlarged  spleen, 
but  no  aniBmia;  thymol  brought  aAvay  round  worms 
and  trichocephalus  dispar ;  two  others  were  in  the  con- 
valescent gang,  and  were  weak  and  emaciated,  but  not 
anaemic ;  one  of  these  had  a  slightly  enlarged  spleen ; 
thymol  proved  both  had  the  anchylostoma ;  the  fourth, 
also  in  the  convalescent  gang,  was  free  from  parasites 
of  any  kind ;  this  man  was  emaciated,  and  had  an  enor- 
mously enlarged  spleen,  but  was  not  ansemic.  The 
remaining  five  were  looked  on  as  being  in  good  health 
and  were  at  work,  but  all  had  the  anchylostoma  in  them. 
Of  these  five,  case  1  had  slight  ansemia,  was  well  nour- 
ished and  had  a  normal  spleen ;  case  2  had  slight  splenic 
enlargement,  but  no  anaemia,  and  was  somewhat  thin ; 
case  3  was  well  nourished,  hut  had  no  ansemia  and  no 
enlargement  of  the  spleen  ;  case  4  had  slight  ansemia, 
but  no  splenic  enlargement ;  case  5  had  slight  spleen, 
but  no  ansemia.    At  this  time  two  other  cases  were 
in  the  jail  hospital — one  typical  of  kala-azar  and  the 
other  of  anchylostomiasis.     In  the   former  I  found 
an  enormous  spleen,  no  ansemia,  but  numbers  of  anchy- 
lostoma.   Death  occun-ed  whUst  I  was  absent  from  the 
station,  and  at  the  2^ost  mortem  only  a  few  more  anchy- 
lo.stoma  were  found.    In  the  other  case,  the  man  was 
suffering  from  marked  ansemia,  and  his  tongue,  lips 
and  conjunctivae  were  deadly  white ;  there  was  also 
oedema  of   the  hands  and    slight  distension  of  the 
abdomen  with  fluid,  but  no  enlargement  of  the  spleen 
whatever.  My  predecessor  had  failed  to  find  the  ova  of 
the  dochmius  in  this  case,  and  so  did  not  give  him 
thymol.    Thymol  given  under  my  orders  verified  the 
fact  that  anchylostoma  were    absent,  and  this  was 
further    verified   at  the  post  morttm  which  occurred 
later  on.    These  two  cases — one  typical   of  kala-azar 
in  which  the  anchylostoma  was  found  in  great  numbers 
without  a  trace  of  ansemia,  and  the  other  a  case  of 
intense  ansemia  without  a  single  anchylostoma  being 
found  in  it — led  me  to  cany  out  a  series  of  investiga- 
tions in  the  Grauhati  Jail,  where  the  strength  of  the 
prisoners  was  about  200.    I  had  only  got  through  67 
prisoners,  excluding  the  11  just  alluded  to,  when  I  revert- 
ed to  my  appointment  at  Dhubri,  where  I  had  especial 
opportunities  for  carrying    out    such  investigations 
among  the  emigrant  population  coming  into  Assam 
from  practically  aU  parts  of  India.    These  emigrants 
arrive  at  Dhubri  at  four  o'clock  one  evening  and  leave 
again  by  three  next  evening,  and  in  every  case  I  investi- 
gated I  gave  60  grains  of  thymol  at  intervals  of  ^  hours 
at  8  and  9-30  in  the  morning.    It  will  be  observed 
that  I  selected  the  healthiest  and  strongest  looking  of 
the  emigrants,  and  as  far  as  possible  selected  those  be- 
longing to  different  districts  all  over  India.   I  also 
investigated  the  cases  of   all  emigrants  rejected  at 
Dhubri  for  ill-health  for  whatever  cause  for  the  time 
being,  and  I  also  put  through  a  similar  course  of  treat- 
ment all  peons  and  topazes,  who  had  been  for  ten  years 
in  attendance  on  emigrants  from  the  recruiting  districts 
to  Dhubri ;  also  all  clerks  employed  for  several  years  in 
the  emigration  depots  at  Dhubri,    I  similarly  treated  at 


this  time  all  prisoners  in  the  Groalpara  and  Dhubri  Jails, 
all  sick  constables  in  the  Dhubri  Police  Hospital  and  all 
patients  in  the  Dhubri  and  Groalpara  Dispensaries  (that 
is  all  whose  illness  permitted  of  their  taking  thymol 
without  any  risk).  Pifteen  emigrants  who  had  been  re- 
gistered in  the  recruiting  districts  and  passed  by  medical 
meu  there  as  being  in  perfect  health  were  also  on 
arrival  at  Dhubri  submitted  to  the  thymol  treatment, 
and  in  March  1894,  when  Civil  Surgeon  of  Shillong,  I 
placed  every  prisoner  in  the  Shillong  Jail  and  four  re- 
cruits for  the  police  under  a  similar  course  of  treat- 
ment. The  investigations  are  embodied  in  the  tabular 
statement  marked  A.  (see  page  58),  which  will  show  at 
a  glance,  not  only  in  how  many  cases  the  anchylostoma 
was  found  by  itself,  or  with  other  parasites,  but  will 
also  show  to  how  great  an  extent  other  parasites  exist 
in  the  ordinary  working  class  native  of  India. 

Table  A.  epitomised  showed  that  58  persons  were 
found  suffering  from  ansemia,  and  1,081  were  either  in 
perfect  health  or  were  suffering  from  diseases  other  than 
ansemia.  Among  the  58  ansemic  cases  the  anchy- 
lostoma was  found  in  43,  including  ten  cases  in  which  it 
existed  with  other  parasites  ;  in  ten  cases  no  parasites  of 
any  kind  were  found,  and  in  the  remaining  five,  parasites 
of  other  kinds  than  the  anchylostoma  existed.  Of  the 
1,081  persons  in  perfect  health,  we  find  842  had  the 
anchylostoma,  including  190  cases  in  which  it  existed 
with  other  parasites.  In  207  no  parasites  of  any  kind 
were  found,  and  in  the  remaining  90  parasites  of  other 
kinds  than  the  anchylostoma  were  found. 

The  following  are  notes  regarding  such  of  the  cases 
in  Table  A.  as  were  riot  in  perfect  health,  excluding 
emigrants  rejected  for  spleen  and  diseases  other  than 
spleen  or  ansemia.  Of  the  67  Grauhati  prisoners  in  the 
above  table,  all  but  the  following  seven  were  in  perfect 
health : — 

No.  1  with  sliglit  anffimia  and  slight  oecleina  of  feet,  hut  witli  a 
fairly  enlaiged  spleen,  had  the  anchylostoma. 

No.  2  with  slight  ansemia,  cedeuia  of  feet  and  a  large  spleen, 
who  was  also  emaciated,  and  suifering  from  debility,  and  "'ho 
eventually  died  of  dysentery,  had  no  parasites  of  any  kind. 

No.  3  with  slight  aneemia  and  a  large  spleen  had  the  anchy- 
lostoma. 

No.  4  was  well  nourished,  had  a  large  spleen,  with  no  anasmia, 
but  had  anchylostoma. 

No.  5  wai?  well  nourished,  had  a  slightly  enlarged  spleen,  with  no 
ansemia,  but  had  both  thread  worms  an(i  the  anchylostoma. 

No.  6  was  well  nourished,  had  slight  anaimia,  but  no  eidarged 
spleen,  but  had  thread  worms,  anchylostoma  and  flukes  (th»  am- 
phistoma  hominis.) 

No.  7  was  in  very  bad  health,  and  was  suffering  from  marked 
anajmia  and  swelling  of  feet  and  legs,  and  eventually  died  of 
dysentery ;  in  him  were  found  four  anchylostoma  and  several 
round  worms. 

Among  the  26  Dhubri  prisoners,  23  were  in  perfect 
health,  and  of  the  remaining  three  No.  1  was  in  indiffer- 
ent health,  had  only  thread  worms  ;  No.  2  with  a  slight- 
ly enlarged  spleen  had  one  anchylostoma  and  43  flukes 
(Amphistoma  hominis)  ;  and  No.  3  in  bad  health,  with 
no  splenic  enlargement,  but  ansemic  had  eleven  anchy- 
lostoma. 

Two  of  the  thirteen  Ooalpara  prisoners  were  in  in- 
different health,  and  in  one  of  them  25  anchylostonm 
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was  found,  wliereas  the  other  had  no  parasites  of  any 
kind. 

The  following  are  the  notes  regarding  the  state  of 
health  of  the  five  Dhubri  police  constables  referred  to 
in  the  above  table : — 

No.  1  had  been  suffering  from  intermittent  fever  for  four 
months,  spleen  fairly  enlarged,  is  decidedly  ansemic,  has  occa- 
sional dianhcea,  which  at  times  becomes  very  obstinate ;  six 
round  worms  and  some  thread  worms  were  found,  but  no  anchy- 
lostoma. 

No.  2  had  been  suffering  off  and  on  from  low  fever  for  over  a 
year,  his  spleen  was  much  enlarged,  anaimia  was  slight,  there 
was  great  emaciation  and  weakness  and  occasional  diarrhuea.  This 
was  a  typical  case  of  kala-azar  ;  no  anchylostoma  were  found. 

No.  3  had  been  ill  for  a  year.  Fever  at  first,  then  an  attack 
of  pneumonia,  after  this  again  slight  fever,  diarrhoea  and  a  slightly 
enlarged  spleen,  but  no  anaemia.  This  is  also  a  typical  case  of 
kala-azar  ;  no  anchylostoma  were  found. 

No.  4  was  a  healthy  looking  man,  who  complained  only  of 
vertigo.    Thymol  brought  away  anchylostoma  in  numbers. 

No.  5  was  admitted  for  slight  fever.  Thymol  expelled  numbers 
of  anchylostoma  and  a  few  of  the  trochocephalus  dispar. 

Among  the  34  patients  in  the  Groalpara  Dispensary 
three  only  had  no  parasites,  and  of  these  two  were  cases 
of  kala-azar  and  one  of  ague.  The  total  number  of 
kala-azar  cases  was  15.  Five  of  these  had  the  anchy- 
lostoma alone  in  the  following  number :  2, 26, 8, 3  and  12  ; 
in  four  others  there  was  one  with  three  anchylostoma  and 
thi'ee  round  worms;  another  with  six  anchylostoma  and  two 
round  worms  ;  a  third  with  36  anchylostoma  and  three 
round  worms ;  and  the  fourth  with  seven  anchylostoma  and 
two  roundworms.  In  another  six  anchylostoma  with 
thi'ead  worms  and  in  another  six  anchylostoma  with  60 
large  and  19  small  flukes,  i.e.,  the  distoma  cressum  and  the 
amphistoma  hominis.  In  one  kala-azar  case,  13 
round  worms  alone  but  no  anchylostoma  were  found. 
Two  anaemia  cases  had  31  and  8  anchylostoma  respec- 
tively. Two  ulcer  cases  had  in  one  of  them  four  anchy- 
lostoma with  thread  worms,  and  in  the  other  three 
anchylostoma  alone.  Two  soft  chancre  cases  had  in 
one  of  them  thread  worms  and  four  anchylostoma,  and  in 
the  other  22  anchylostoma  and  13  round  worms.  Four 
ague  cases  had  parasites  in  only  three  of  them,  viz.,  seven 
anchylostoma  and  22  round  worms  in  one,  23  anchy- 
lostoma, thread  worms  and  two  round  worms  in  the 
second,  and  in  the  third  eight  anchylostoma  alone  were 
found.  Two  diarrhoea  cases  had  22  and  5  anchylostoma, 
respectively.  A  contusion  case  had  six  anchylostoma 
alone.  Two  bronchitis  cases  had  7  and  17  anchy- 
lostoma, respectively.  A  rheumatic  case  had  five  anchy- 
lostoma, thread  worms,  and  15  round  worms.  A  case  of 
phimosis  had  23  anchylostoma.  A  case  of  asthma  had 
four  anchylostoma  and  thread  worms,  and  a  dysentery 
case  had  four  anchylostoma  and  thread  worms  and  one 
round  worm. 

The  15  kala-azar  cases  were  typical  of  the  disease,  and 
the  complications  were  more  or  less  marked.  In  all  of 
them  emaciation  was  a  leading  symptom.  Eleven  had  no 
anaemia,  three  had  it  well  marked  and  one  had  it  slightly 
so.  The  spleen  was  much  enlarged  in  14  of  them  and 
slightly  so  in  the  remaining  one.  There  was  no  di'opsy 
of  any  kind  in  ten  of  the  cases,  but  it  was  present  in  the 
five  remaining  cases  in  the  feet  and  face.  Thirteen  of 


the  15  cases  had  a  distinct  fever  history,  and  in  11  of 
them  it  was  recorded  by  the  thermometer. 

The  19  cases  admitted  into  the  Goalpara  Dispensary 
for  other  causes  than  kala-azar  had  the  symptoms 
usually  met  with  under  their  several  diseases.  The 
two  cases  of  antemia  were  not  emaciated,  but  one  of 
them  had  slight  fever.  They  had  31  and  8  anchylos- 
toma respectively.  One  diarrhoea  case  had  slight  fever, 
extreme  emaciation,  no  oedema,  and  had  five  anchy- 
lostoma. The  second  diarrhoea  case  had  slight  anaemia 
and  oedema  of  face  and  feet  and  22  anchylostoma.  The 
dysentery  case  had  slight  anaemia,  general  dropsy,  four 
anchylostoma,  thread  worms  and  one  round  worm.  One 
of  the  ague  cases  was  taken  ill  en  route  from  Pabna  in 
Bengal  to  Groalpara,  and  had  eight  anchylostoma.  Re- 
garding the  46  patients  in  the  Dhubri  Dispensary,  the 
medical  details  regarding  30,  which  foimed  part  of  my 
later  investigations,  are  available.  Of  these  five  only,  l  iz., 
dysentery,  chancre,  synovites,  caries  of  bone  and  contused 
wound,  had  no  parasites  of  any  kind.  Five  others 
had  round  worms  alone,  viz.,  one  remittent  fever  with 
diarrhoea,  two  with  malarial  cachexia,  one  with  dropsy 
of  feet,  legs  and  upper  limbs,  and  one  with  dislocation 
of  shoulder,  and  these  worms  were  present  in  the  following 
numbers  :  2,  5, 5, 1,  1.  A  case  of  malarial  cachexia  had 
ten  large  [Distoma  crcmum)  and  43  small  flukes  {Am- 
2)Mstoma  hominis).  Thread  worms  with  one  anchylosto- 
mium  existed  in  a  kala-azar  case. 

Ten  cases  had  the  anchylostoma  by  itself  and  in  the 
following  numbers  :  two  anaemia  with  three  and 
four  anchylostoma,  respectively.  A  kala-azar  case 
had  the  ova  of  the  anchylostoma.  A  case  of  albumi- 
nuria with  ascites  had  12  anchylostoma.  A  dysentery 
case  had  two  anchylostoma.  Three  malarial  fever  cases 
had  1, 50,  and  5  anchylostoma,  respectively.  A  ease  of 
debility  had  11  anchylostoma,  and  a  case  of  malarial 
cachexia  had  105  anchylostoma. 

The  following  eight  cases  had  anchylostoma  with 
round  worms :  One  diarrhoea  had  22  anchylostoma  and 
two  round  worms.  Three  dysentery  had  five,  four  and 
seven  anchylostoma  coupled  with  six,  twelve  and  four 
round  worms.  One  anaemia  had  five  anchylostoma  and 
four  round  worms.  Two  malarial  fever  cases  had  22 
and  24  anchylostoma  coupled  with  3  and  19  round 
worms,  and  one  case  with  urinary  fistulae  had  11  anchy- 
lostoma and  3  round  worms. 

The  two  kala-azar  cases  had  no  anaemia,  but  had 
greatly  enlarged  spleens.  One  had  cedema  of  feet,  but 
the  other  had  no  signs  of  dropsy.  The  two  anaemia 
cases  had  no  enlargement  of  spleen. 

Of  the  42  ShiUong  prisoners,  35  were  Khasia  Hill 
people,  and  of  the  remaining  seven,  three  were 
Nepaulese,  one  a  Naga,  and  three  others  were  from 
the  Dacca  district  in  Bengal,  Muzafferpur  in  Behar 
and  Azimgarh  in  the  North- Western  Provinces.  Of 
the  35  Khasias,  nine  only  were  not  in  absolutely  sound 
health,  and  the  following  are  the  notes  regarding 
them  : — 

No.  1,  with  slight  anaemia  and  largs  spleen,  had  only  a  tap© 
worm. 

No.  2,  emaciated,  and  with  slight  ansemia,  and  with  right  leg 
much  wasted  had  a  tape  worm  and  five  anchylostoma. 
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No.  3  was  night  blind  aud  debilitated,  had  a  round  worm  and 
two  anchylostoiua. 

No.  4,  with  slight  anamia  and  ill  in  hospital  with  intermittent 
fever,  had  14  ancliylostoiua. 

NoH.  5  and  6  had  slight  spleen,  but  otherwise  in  perfect  heallli, 
had  23  aud  8  auehylostouia,  respectively. 

No.  7,  witli  slight  unasuiia  and  a  large  spleen,  had  no  parasites. 

Nos.  8  and  9  both  had  slight  anemia,  one  had  a  single  anchy- 
lostonia  and  the  other  had  no  parasites. 

Of  tlie  remainiug  seveu  Shilloug  prisoners  wlio  were 
not  Khasias,  a  Nepaulese  and  the  man  from  Muzaft'er- 
pur,  each  witli  slightly  enlarged  spleens  only,  had  six 
and  ten  anchylostoma,  respectively. 

I  admit  we  see  a  certain  number  of  cases  of  intense 
anoemia,  at  tunes  coupled  with  dropsy,  which  may  be 
general  or  partial,  and  which  we  unhesitatingly  say  is 
anchylostoma  or  the   "anaemia  of    coolies,"  but  a 
reference  to  the  tabular  statement  attached  will  show 
that,  although  the  anchylostoma  may  he  found  in  these 
cases,  we  find  the  parasites  as  frequently  and  in  quite 
as  great  numbers  in  others  who  are  absolutely  healthy 
or  have  enlarged  spleens  or  are  suffering  from  diseases 
with  which  we  know  the  anchylostoma  can  have  no 
possible    connection,    and  further  we  have  the  fact 
tlemonstrated  beyond  doubt  of  its  existence.    I  might 
also  add  its  universal  prevalence  all  over  India,  as  the 
emigrants  aiTiving  at  Dhubri  have  come  from  Sonthal 
Parganas,  Bankura,  Miduapur,  Bii'bhoom,  Burdwan 
and  D.u jeeling,  in  Bengal ;  Bhagalpur,  MonghjT,  Grya, 
Muzafferpur,  Saharan,  Patna,  Darbhanga,  Shahabad, 
Raigarh,  Dumkah  aud  Motihari  in  Behar;  Cuttack, 
Mourbhanj,  Balasore  and  Pari  in  Orissa  ;  Gurdaspur 
and    Pampur    in  Punjab;  Manbhoom,  Lohardagga, 
Singbhoom,    Hazaribagh    and    Palamow    in  Chota 
Nagpore  ;    Siugor,    Damoh,    Bilaspur,  Jubbulpore, 
Surguja,   Rewa,  Paipore,  Hoshangabad,  Sambalpur, 
Bhupal    and    Narsinghpur    in    Central  Provinces  ; 
Barabanki,  Ballia,  Allahabad,  Azamgarh,  Gorakpur, 
Bareilly,    Jaunpore,     Mirzapore,    Benares,  Banda, 
Ghazipur,  Etawah,  Fyzabad,   Mainpuri,  Fattehpur 
and  Bijnour  in  North- Western  Provinces  and  Oudh  ; 
Vizagapatam,     Ganjam,    Madras  and  Trichinopoly 
in    Madras,    and    also  from    Nepal.    And  persons 
other  than    emigrants    from  the  following  places : 
Partabgarh    and     Sultanpur    in       North- Western 
Provinces     and    Oudh  ;   Pubna,  24-Pergunnahs, 
Noakhally,  Mymensingh,    Pungpore,  Backergunge, 
Dacca,  Hoogly,  Nuddia,  Jalpaiguri  and  Cooch  Behar 
in  Bengal,  have  also  been  proved  to  aiTive  in  Assam 
with  the  parasites   in    them.     It  also  is  found  in 
natives   in  every  district  in    Assam,  including  the 
Khasia  Hills,  where  I  found  it  in  persons  who  had 
never  left  these  hills,  and  whose  homes  were  in  the  in- 
terior, and  consequently  they  could  not  have  come  in 
contact  with  others  from  places  where  the  anchylostoma 
were  common.    The  emigrants  come  from  theii-  homes 
straight  into  Dhubri,  after  a  journey  of  two  or  three 
days  only.    The  indigenous  population  of  the  Dhubri 
district  seem  to  have  the  parasite  equally  prevalent 
among  them,  and  cases  from  Pubna,  Baokerganj  and 
Cooch  Behar  clearly  show  that  the  parasite  exists  in 
the  neighbouring  Bengal  districts.   I  further  think  the 


theory  put  forth  that  the  Cacharis,  Eabhas,  Garos,  &c., 
have  got  the  disease,  because  of  their  going  in  search 
of  work  on  tea  gardens  for  some  months  in  the  year, 
where  they  mix  with  the  imported  tea  garden  coolies,  is 
ceitainly  not  proved,  so  far  as  the  inhabitants  of  the 
kala-azar  portions  of  the  Dhubri  district  are  con- 
cerned. I  am  not  aware  that  these  people  seek  work  at 
all  on  tea  gardens  in  Upper  and  Central  Assam. 

My  enquiries,  I  contend,  justify  the  belief  that  it 
has  yet  to  be  proved  that  the  anchjdostoma  is  the  cause 
of  the  kala-azar  of  this  district.  Even  in  cases  of  so- 
called  anchylostomiasis  .  is  the  presence  of  the  anchy- 
lostoma in  them  convincing  evidence  that  they  alone 
cause  the  disease  and  in  the  way  suggested  ?  The 
emigrants  rejected  by  me  for  ansemia,  1  should  con- 
sider typical  cases  of  anchylostomiasis.  I  find  my 
medical  subordinates  consider  anchylostomiasis  to  be 
anaemia  without  any  other  complication,  except  the 
anchylostoma,  even  though  only  one  parasite  is  found ; 
kala-azar  to  be  enlarged  spleen  with  no  anoemia ; 
malarial  cachexia  to  be  an  enlarged  spleen  with 
antemia  ;  and  with  the  result  of  our  recent  investiga- 
tions before  us,  I  cannot  see  that  they  are  altogether 
wrong.  The  vital  statistics  for  Dhubri  district  for  1892 
show  anchylostoma  sub-divided  under  two  heads — 
kala-azar  and  ansemia,  and  792  and  14  deaths  res- 
pectively shown  under  each  sub-head.  How  this 
diagnosis  has  been  andved  at  by  the  ordiuaxy  village 
chowkidars  I  am  at  a  loss  to  undei"stand . 

If  Surgeon-Major  Giles  is  right,  the  interesting  point 
then  is :  At  what  stage,  and  when  does  the  \jarasite  be- 
come injurious  ?  For  I  have  shown  how  m  kala-azar 
cases  it  is  often  not  found,  and,  when  found,  is  fre- 
quently in  very  small  numbers ;  in  true  anchylostomia- 
sis it  is  very  often  found  in  trifling  numbers,  and  again 
in  absolutely  healthy  persons  it  is  found  in  great 
numbers. 

Table  B.  (see  page  61),  which  is  attached  and 
embodies  my  later  investigations,  shows  at  a  glance 
the  number  of  anchylostoma  found  in  each  case. 

Gentlemen,  I  take  this  opportunity  of  assuring  you 
that  I  have  recorded  nothing  but  that  which  I  have 
personally  verified.  A  portion  of  the  parasites  obtained 
are  before  you  now,  others  have  been  presented  to 
the  museums  of  the  Calcutta  Medical  College  and  the 
College  of  Surgeons,  England.  You  no  doubt  must 
have  noticed  that,  though  I  have  attempted  to  prove 
the  almost  universal  prevalence  of  the  anchylostoma 
all  over  India,  I  have  also  attempted  to  prove  that 
anchylostomiasis,  to  which  this  parasite  is  said  to  give 
rise,  is  not  the  kala-azar  of  Assam,  which  latter  I 
maintain  is  malarial  fever  with  its  sequelje.  If  kala- 
azar  is  anchylostomiasis,  it  is  a  singular  fact  in 
connection  with  the  spread  of  the  disease  that  it 
does  not  come  down  the  trunk  road  to  any  extent, 
where  the  country  is  comparatively  free  from  malaria ; 
and  further  in  the  kala-azar  portions  of  the  Dhubri 
district  I  found  21  out  of  42  apparently  healthy 
children  with  enlarged  spleens — this  organ  in  some 
cases  being  very  large,  whereas  in  portions  of  the 
same  district  comparatively  free  from  fever  I  found 
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SECTION  OF  MEDICINE  AND  PATHOLOOY. 


only  15  out  of  744  children  with  enlarged  spleens, 
and  in  these  latter  fever  was  either  prevalent  at  the 
time  or  had  been  so  quite  recently. 


ANCHYLOSTOMA  DUODENALE: 

Is  it  uidespread  in  India,  Assam  and  Ceylon,  and  is 
it  a  harmless  or  a  harmful  parasite  ? 

'  BY  H.  THOUNHILL,  M.D., 

Colombo, 

I  WOULD  refer  to  the  following  extracts  from  Sur- 
geon-Major Dobson's  and  Dr.  McConnell's  Eeports  : — 

"  Even  in  cases  of  so-called  beri-beri  is  the  presence 
of  the  anchylostoma  in  them  convincing  eviilence  that  they 
alone  cause  the  disease  and  in  the  way  suggested  ?  I  think 
not." — Report,  1892,^.66.  Surg. -Major  Dobson,  Assam,. 

"  I  altogether  doubt  the  existence  of  any  specific 
disease  to  which  the  term  anchylostomiasis  can  be  justly 
applied.  »  «  »  I  maintain  that  it  lias  yet  to  be  shown 
tiiat  the  presence  of  these  parasites  gives  rise  to  a  specific 
disorder  or  disease  due,  i.e.,  exclusively  or  even  principally, 
to  their  occurrence  in  any  quantity  or  numbers  in  the  bowel, 
and  to  which  therefore  the  term  anchylostomiasis  may 
be  applied." — Letter  263  of^^th  July  1892.  Dr.  McConnel, 
Med.  Inspector  of  Immigrants,  Calcutta. 

The  opinions  of  these  two  officers  appear  to  have  had 
more  weight  with  the  authorities  than  that  of  the  very 
large  number  of  medical  men — official  and  private — 
in  this  and  other  countries,  who  hold,  and  have  ex- 
pressed, a  different  opinion. 

It  is  therefore  a  matter  of  the  utmost  importance, 
from  a  public  health  point  of  view,  that  these  ques- 
tions, which  may  concern  the  health,  and  hence  the 
labor  and  life  of  thousands,  nay  millions,  of  the  inhabi- 
tants of  India,  Assam,  Burmah,  and  Ceylon,  should  be 
carefully  considered  by  the  members  of  this  Medical 
Congress,  and  if  they  are  not  prepared  to  endorse  the 
opinion  that  it  is  a  harmless  parasite,  that  they  should 
say  so  with  no  uncertain  sound,  and  that  they  should 
record  what  steps  should  be  taken  to  limit  its  spread 
and  to  mitigate  its  effects. 

Is  it  possible,  after  the  experience  of  the  havoc  caused 
by  this  parasite  amongst  the  St.  Gotthardt  Tunnel 
workers,  amongst  the  brickmakers  at  Cologne,  in 
Brazil,  Japan,  Cochin,  Borneo,  Egypt,  &c.,  and  after 
all  that  has  been  written  on  the  subject  by  Dubini, 
Griesenger,  Bilharsz,  Wencherer,  Lutz,  Leichenstein, 
Sousino,  Hirsch  and  many  others,  to  now  doubt  that 
a  specific  and  fatal  anaemia  is  caused  by  this  parasite 
when  present  in  large  numbers  for  a  sufficient  period  of 
time  ?  Is  it  possible  for  anyone  who  has  seen  the 
parasite  and  admits  that  it  is  a  bloodsucking  leech,  and 
who  has  ever,  at  a  post  mortem  in  a  case  dead  from 
anaemia,  seen  them  in  hundreds  fixed  to  the  intestinal 
walls  by  their  teeth  so  firmly  that  it  requires  some 
force  to  pull  them  off,  and  who  has  seen  their  recent 
bites  on  the  intestinal  walls,  and  the  scars  of  what 
manifestly  are  old  bites — is  it,  I  ask,  possible  for  any 
such  person  to  argue  that  these  are  harmless  intestinal 
parasites  ? 


I  propose  therefore  to  ask  this  Congress  to  express 
its  opinion  as  follows  : — 

(1.)  The  anchylostoma,  or  dochmius  duodenale, 
is  one  of  the  most  harmful  and  dangerous  of  human 
parasites. 

(2.)  When  present  in  the  intestines  in  large 
numbers  and  for  a  certain  period  (both  of  which  may 
vary  in  inverse  proportion  to  each  other,  and  in 
proportion  to  the  presence  or  absence  of  other  parasites, 
diseases  or  states)  it  produces  a  specific  and  dangerous 
anaemia. 

(3.)  This  anaemic  state  should  be  known  in  future 
by  the  name  "  anchylostomiasis  "so  as  to  distinguish 
it  from  true  beri-beri,  which  is  characterized  by  the 
presence  of  neurotic  symptoms. 

Gentlemen,  if  you  agree  with  me  that  this  is  not  a 
harmless  but  a  baneful  human  parasite,  I  will  now 
invite  your  attention  to  the  evidence  that  exists  as 
to  its  widespread  distribution,  and  to  the  harm  it  does 
by  its  destruction  of  life  and  labor. 

That  it  is  widespread  in  India  and  Assam  is  amply  prove<l 
by  the  two  distinguislied  officers  I  have  quoted  from.  Surg- 
Major  Dobson  examined  the  faeces  of  1,249  natives  of  India 
who  came  from  35  districts  of  9  pi  evinces,  and  he  found  the 
anchylostoma  present,  though  only  in  small  numbers,  in  944,  i.e.  in 
70-58  per  cent,  of  them  :  Dr.  McConnell,  in  his  most  interesting 
article  in  the  Lancet  of  July  1882,  also  demonstrated 
its  extensive  prevalence  in  India  :  Surgeon-Major  Giles, 
Surgeon-Major  Neil  Campbell  and  almost  all  the  Assam 
medical  oflicers  have  shewn  how  widespread  the  parasite  is 
on  tea  estates  and  also  to  a  lesser  extent  amongst 
villages  in  Assam  {vide  Assam  Report,  1892,  pp.  99  to  108). 

As  regards  Ceylon,  Dr.  Kynsey,  the  Principal  Civil  Medical 
Officer,  in  his  Special  Report  of  1886  on  "  Ansemia  or  beri-beri 
of  Ceylon"  (an  unfortunate  term)  and  in  his  pamphlets  «nd 
Annual  Reports  of  the  years  since,  has  shown  how  prevalent  it 
was,  and  is.  Dr.  Macdonald  in  the  Ceylon  Meilical  Journal  has 
done  the  same  in  his  footnotes  to  his  translations  of  Lutsz, 
Leichenstein,  Eichorst,  Erni,  &c.,  with  which  he  has  favoured  us, 
and  for  which  we  in  Ceylon  owe  him  much  thanks,  and  the 
Ceylon  Medical  Report  for  1893  shows  1,760  treated  in  the 
various  hospitals  (with  395  deaths)  and  2,364  oases  treated  at 
the  dispensaries. 

These  Ceylon  numbers  I  am  aware  are  comparatively  email 
but  it  must  be  remembered  that  there  are  undoubtedly  provin- 
ces and  di.-(tricts  where  the  parasite  and  its  consequent  anjemia 
are  not  to  be  found,  at  least  extensively,  and  ahso  that  many 
medical  officers  still  return  cases  of  this  disease  as  malarial 
cachexia,  diarrhoea,  debility,  anaemia,  dropsy,  &c.,  according 
to  the  most  pronunent  symptom,  but  without  having  examined 
the  feeces  for  anchylostoma  ova  or  adult  parasites,  and  in  many 
cases  without  reflecting  or  knowing  that  the  cause  of  these 
symptoms  might  be  referred  to  the  presence  of  this  parasite. 

The  presence  of  the  anchylostoma  is  not  yet  sufficient- 
ly examined,  for  in  cases  where  marked  anaemia  is 
present,  or  its  existence  would,  I  am  satisfied,  be  much 
more  frequently  recognised  as_  a  cause  of  that  anaemia. 
From  September  1892  to  the  end  of  December  1893  I 
caused  the  faeces  of  all  cases  where  there  was  marked 
anaemia,  treated  in  the  hospitals  of  the  Uva  Province 
(population  160,000)  of  which  I  then  had  charge,  to  be 
examined  with  the  microscope  for  ova,  and  we  found 
the  anchylostoma  in  783  cases  in  such  numbers  as, 
combined  with  the  state  and  condition  of  the  patients, 
warranted  us  in  diagnosing  and  returning  the  cases  aa 
anchylostomiasis. 
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I  am  satisfied  that  the  parasite  is  equally  if  not  more 
prevalent  in  other  proyinces  of  the  island,  especially  in 
provinces  where  immigrants  from  India  are  employed 
on  tea  estates. 

It  must  not,  however,  be  imagined  that  tlie  parasite 
and  its  resulting  ansemia  are  confined  to  immigrants 
from  India.    Whether  the  disease  existed  amongst  the 
Sinhalese  in  past  times  or  not,  I  can  only  say  that 
it  is  now  widespread  amongst  tliem  in  the  Uva  and 
other  provinces  of  Ceylon,  apparently  mostly  in  the 
provinces  where  immigrants  from  India  are  employed, 
for  instance  amongst  the  783  eases  alluded  to  above  the 
nationalities  were — 

European  and  Bengher    ...  ...  Nil. 

Sinhalese       ...  ...  ...  231 

Ceylon  Tamils  (Indigenous)  ...  45 

Immigrant  Tamils  (Estate  Labourers)  470 
Moors  ...  ...  ...  35 

Malays  ...  ...  ...  1 

Others  ...  ...  ...  1 

The  age  and  sex  distribution  of  these  783  cases  were — • 
Adults  ...    6G5       Males         ...  572 

Childi-en         ...    118       Females     ...  211 

I  also  examined  the  faeces  of  pxtients  under  treat- 
ment for  other  diseases,  and  found  the  anchylostoma 
in  a  considerable  number  of  them. 

Dr.  Sandwith  in  his  pamphlet  written  for  the  1894  Medical 
Congress  at  Rome,  and  which  is  pubiislied  and  reviewed  in 
tiie  July  Number  of  the  Indian  Medical  Gazette^  and  Sousino 
in  his  article  in  "  Davidson's  Diseases  of  Warm  Climates  "  have 
sliovvn  how  prevalent  and  destructive  tlie  parasite  is  in  Egypt, 
a  country  in  wliich  it  is  estimated  tliat  one-quarter  of  the  popu- 
latii'n  is  seriously  affected  by  it,  and  where  Dr.  Sandivith  saya  iliat 
it  is  "  sapping  the  life  of  the  peasant  class  :  "  he  states  also 
that  3"3  per  cent,  of  tl>e  adult  males  of  Upper  Egypt  and 
6"2  per  cent,  of  those  of  Lower  Egypt,  i.e.^  9  5  per  cent.,  were 
rejected  as  being  unfit,  from  advanced  nncemia,  to  serve  in 
the  army,  adding  the  remark  "  the  recruiting  officer  who  is 
an  Englishman  only  rejects  those  who  are  olwiously  tuo 
anaemic  to  serve  with  the  colours,  accepting  many  who  are 
already  the  hosts  of  the  blood-sucking  worm,  "  and  he  shows 
that  in  one  province,  Menonfieli,  as  many  as  13  9  per  cent, 
of  the  adult  males  were  rejected  for  this  anaemia. 

From  my  own  experience  of  the  prevalence  of  the  parasite 
amongst  the  women,  children  and  aged  males  in  Ceylon 
I  feel  satisfied  tliat  the  percentage  of  rejections  amongst 
the  adult  Egyptian  males  if  doubled  wouldcertainly  not  overstate 
the  percentage  of  cases  amongst  the  entire  population. 

If  these  figures  represent  the  numl)ers  of  advanced  cases 
only,  it  can  be  imagined  what  the  numbers  must  be  of  cases  in 
the  primary  and  less  advanced  stages,  and  hence  how  prevalent 
and  destructive  of  health,  life  and  iab"r  the  parasite  is  in  Egypt. 

Drs.  Dobson  and  McCoimell  have  shown  that  the  parasite  is 
very  prevalent  at  least  in  certain  districts  and  provinces  of 
India.  Giles  and  the  Assam  medical  officers  have  shown  that  it 
is  as  prevalent  amongst  the  tea  estate  coolies  in  Assam,  and 
that  it  is  not  unfrequeut  amongst  the  villages  of  Assam  in  the 
vicinity  of  estates,  and  at  page  66  of  the  Assam  1892  Report 
Dr.  Dobson  says  :  "  The  indigenous  population  of  the  Dhubri 
District  seem  to  have  the  parasite  equally  prevalent  amongst 
them,"  and  the  Ceylon  Returns  and  Reports  show  the  same 
prevalence  amongst  the  estate  labourers  and  villagers. 

Even  if  it  can  be  shown  that  it  is  not  at  present  equally  as 
prevalent  or  destructive  to  life  and  labour  in  India,  Assam  and 
Ceylon,  as  it  is  in  Egypt,  is  there  any  reason  to  conclude  that 
it  will  not  become  so,  unless  steps  be  taken  to  limit  its  spread, 
and  is  it  not  therefore  the  duty  of  this  large  and  important 
Congress  to  urge  on  the  Government  the  necessity  for  such 


steps  being  taken  and  to  indicate  what  those  steps  should  be  ? 
In  this  connection  I  wish  to  quote  the  words  of  the  British  Medi- 
cal Journal  of  7th  October  1893  when  reviewing  Dr.  Dohson's 
remarks  as  puhlislied  in  the  Assam  Reports  and  in  the  Indian 
Medical  Gazette  of  December  1892,  and  January,  February, 
March  and  August  1893.    It  says  :— 

"  But  we  submit  that  the  anchylostoma  is  not  the  innocuous 
parasite  Dr.  Dobson's  remarks  tend  to  make  it  out  to  be  ;  that, 
on  the  contrary,  as  the  researches  of  many  able  men  in  Egypt, 
Europe  and  America  have  established,  it  is  the  cause  when 
present  in  large  numbers,  and  in  particular  circumstances  of  a 
distinct  disease,  and  that  it  is  a  powerful  contriliutor  to  the 
mortality  in  such  countries  as  Imlia.  *  *  We  think  there- 
fore *  that  he  goes  too  far  in  minimising  the  pathological 
role  of  anchylostoma  dundenale,  and  we  trust  that  his  views  on 
this  point  may  be  received  with  caution  and  may  not  be  allowed 
to  interfere  with  the  prophylactic  and  therapeutic  measures  his 
reseai-ches  so  plainly  indicate." 

I  wish  too  to  make  some  remaiks  on  Dr.  Dobson's 
figures  and  statements  in  the  Assam  Report  for  1891 
audl892.  In  that  for  1891  at  page  52  he  says:  "These 
results  were  astounding,  as  they  prove  beyond  doubt 
how  very  extensively  the  anchylostoma  is  distributed 
over  India  and  with  practicallij  no  had  results."  And  at 
page  63  "  where  65 '38  per  cent  of  the  cream  of  the 
imported  population  is  literally  teeming  with  the 
parasite,"  and  on  same  page  he  asks,  "why  should  not 
the  anchylostoma  prove  equally  fatal  in  other  parts  of 
India?" 

On  these  I  would  remark  that  Dr.  Dobson  was  dealing 
in  Assam  only  with  these  immigrants  from  India  who 
had  left  their  villages  and  were  on  their  way  to  Assam 
to  labour  on  estates.  He  saw  therefore  only  those  who, 
when  they  left  their  homes,  were  well  enough  to  travel. 
I  do  not  say  that  he  infers,  but  it  is  eeitainly  le^t 
open,  at  least  for  the  uninitiated,  to  infer  that  the 
coolies  he  inspected  represented  the  average  state  of 
health,  as  regards  effects  from  this  parasite,  of  all  tlie 
inhabitants  of  the  villages  in  India  from  which  they 
came.  I  submit  that  this  is  misleading.  I  submit  also 
that  the  more  correct  and  reasonable  conclusion  is  that 
in  the  villages,  where  these  infected  immigrants  came 
from,  there  were  many  other  cases  affected  with  the 
parasite,  and  hence  as  they  were  living  in  an  infected 
area,  some,  more  probably  many,  were,  or  would  soon 
be,  infected  with  larger  numbers  of  the  parasite,  and 
that  they  either  had,  or  would  soon  reach  that  stage  of 
infection  when,  from  large  numbers  or  from  long  resi- 
dence in  their  intestines  of  smaller  numbers,  the  charac- 
teristic antemia  and  debility  had,  or  would  appear,  and 
I  cannot  but  think  that  had  Dr.  Dobson  followed  np 
his  researches  by  proceeding  to  some  of  these  districts 
and  villages  of  India  from  which  these  "  healthy 
coolies,"  these  "  cream  of  the  population,"  came,  he 
would  there  have  found  numbers  in  far  advanced  stages 
of  ancemia  and  debility,  and  in  them  not  5,  10,  50,  lUO 
or  150  anchylostoma,  but  hundreds  or  thousands,  and 
abundant  evi  lence  of  the  bad  result.s,  r/s  ,  such  sickness 
and  mortality  as  all  experience  shows  does  result  from 
them. 

In  the  Assam  1892  Report  he  says  at  page  66  :  "  In 
true  beri-beri  (he  is  here  talking  of  anchylostomiasis) 
it  is  often  found  in  trifling  numbers,  and  again  in 
absolutely  healthy  persons  it  is  found  in  great  numbers." 
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With  regard  to  tlie  first  part  I  would  remark  that  Dr. 
Dobson  sliould  have  quoted  actual  cases  and  given  their 
medical  history  and  particulars  as  to  the  number  of 
examinations  made  ot  their  fteces,  and  whether  his  re- 
marks were  based  on  estimation  of  the  numbers  of  the 
parasites  present  from  microscopical  examination  of  the 
fseces  for  ova,  or  on  the  finding  of  .  parasites  in  the  faeces 
after  only  one  administration  of  thymol.  However,  even 
supposing  that  his  examinations  were  often  repeated, 
even  in  a  fail-  number  of  bad  cases,  still  this  would 
not  warrant  a  conclusion  that  the  condition  was  not 
due  to  the  anchylostoma,  for  it  is  well  known  that  the 
severity  of  the  symptoms  in  many  cases  bears  no  relation 
to  the  number  of  the  parasites  present  at  any  particular 
tiin and  that  the  number  of  the  parasites  found  to- 
day gives  no  indication  as  to  what  numbers  were 
present  previously.  Thi.?  has  been  adequately  proved  by 
Lutz,  Leicheustein,  GrUes  and  others. 

With  regard  to  Dr.  Dobson's  remarks  and  liis  tables 
giving  the  results  of  the  examinations  of  hundi-eds  of 
healthy  looking  coolies,  and  other  persons,  and  the  find- 
ing in  them  of  anchylostoma,  I  would  remark  that 
in  the  vast  majority  of  the  cases  he  gives  the  numbers 
of  the  parasites  present  as  under  5u,  a  number  alto- 
gether too  small  to  liave  any  deleterious  effect.  In 
many  others  the  numbers  range  from  50  to  100,  and  in 
only  seven  do  the  numbers  reach  or  extend  100.  I  will, 
however,  admit  that  had  the  numbers  been  estimated 
from  the  ova,  or  had  these  cases  been  treated  with 
thymol  more  than  on  one  day,  or  had  the  faeces  been 
examined  in  the  first,  second  and  third  days  after  the  thy- 
mol, much  larger  numbers  of  the  parasite  would  have  been 
found.  Yet  I  say  that  Dr.  Dobson  is  not  justified  in 
inferring,  or  in  asking  the  authorities  to  infer,  as  ap- 
parently he  does,  that  because  these  coolies  appeared 
healthy,  notwithstanding  the  presence  of  the  parasites 
even  in  large  numbers  (100  to  230),  that  therefore  these 
parasites  are  harmless,  for  he  has  omitted  to  state  or 
to  take  into  consideration  the  length  of  time  during 
which  these  parasites  were  in  the  intestines  of  these  coolies. 
Sm'ely  it  is  manifest  that  two  points  must  be  care- 
fully determined  and  considered,  viz. : — 

(1)  The  minimum  number  of  parasites  that  will 

cause  any  symptoms  after  a  protracted 
sojourn  in  the  intestines. 

(2)  The  length  of  time  in  the  intestines  that  is 

necessary  for  even  a  large  number  of  the 
parasites  to  produce  anaemia  or  other  seri- 
ous symptoms. 

Lutz — vide  page  30  of  Dr.  Kynsey's  monograph — say8  : 
"  Shoulil  the  patient  on  exposure  be  slow  in  aoquiriDg  the  disease 
{i.e.,  the  parasites)  the  number  of  the  anchylostoma  may  for 
a  consiiierable  time  be  limited  and  their  presence  give  rise  to 
no  symptoms  whatever.  °  *  It  may  be  said  that  iidults  in  the 
absence  of  any  complication,  and  in  whom  the  disease  runs  a 
tolerably  quick  and  uniform  course,  do  not  begin  to  show  symp- 
toms until  the  immherof  anchylostoma  passes  into  the  hundred?, 
so  that  when  pronounced  general  symptoms  are  present.  300  to 
500  parasites  may  be  set  down  as  present  in  the  duodenum. 
In  severe  cases  1  have  not  found  over  1,000  present,  but  in  the 
Gotthardt  Epidemic  2,f'00  and  even  3,000  were  found." 

Leichenstein — vide  Ceylon  Medical  Journal,  January  1892, 
pages  9  and  14 — gives  a  case  of  a  man,  Freischmidt,  who  died  of 


phthisis  exactly  four  weeks  after  he  was  infected  with  anchylos- 
toma, and  in  whom  253  were  found  post  mortem,  yet  he  says 
"  the  patient  who  died  of  phthisis  pulmonum  never  had  any 
intestinal  symptoms  and  no  signs  of  any  special  anaemia,"  and 
Giles  makes  similar  remarks  in  the  Indian  Medical  Gazette  of 
July  1892. 

I  submit  therefore  that  no  inference  as  to  the  harm- 
lessness  of  these  parasites  can  be  drawn  from  Dr. 
Dobson's  cases,  nor  from  any  cases,  even  when 
hundreds,  say  even.  500  or  more,  are  proved  to 
be  present,  unless  it  be  shown  that  they  were  present 
for  a  period  of,  I  should  say,  6  to  12  months  at 
least.  I  submit  it  is  manifest  that  small  numbers 
may  be  present  even  for  long  periods,  and  large 
numbers  for  short  periods,  without  causing  serious  or 
any  symptoms,  though  of  course  the  effects  produced 
will  vary  according  to  the  state  of  health  of  the  host, 
i.e.,  even  a  small  number  may  produce  serious  symptoms, 
even  in  a  short  time  in  an  already  debilitated  host. 

Dr.  Dobson's  figures,  however,  do  show  that  the 
parasite  is  most  widely  distributed,  and  thus  shows  that 
these  large  nximbers  of  persons  affected  with  it  had 
been,  were,  and  would  be,  a  source  of  danger  to  others, 
as  they  were  sowing  the  ova  of  this  parasite,  whereby 
others  would  be  infected  or  themselves  still  further 
infected,  for  no  matter  how  few  parasites  are  present 
in  any  one,  such  person's  stools  must  contain  thou- 
sands of  the  ova,  and  if  they  passed  their  stools  on 
the  siirface  of  the  ground,  as  no  doubt  Dr.  Dobson's 
apparently  healthy  coolies  did,  they  were  undoubtedly 
sporading  the  parasites  to  others,  and  of  course  those 
left  behind  in  the  villages  were  doing  the  same. 

Prevention. 

Gentlemen, — If  you  agree  that  this  parasite  is  harm- 
ful and  that  it  is  widespread,  and  that  it  is  at  present 
causing  great  misery  and  impoverishment  by  widespread 
destruction  of  life  and  labor,  you  wUl  also,  I  think, 
agree  that  it  is  incumbent  on  you  to  say  whether  any 
further  steps  should  be  taken  by  Government  to 
mitigate  its  ravages  and  to  limit  its  spread. 

In  his  opening  address  to  the  1891  International  Congress 
of  Hygiene— «f?e  page  12  of  Vol  I.  of  the  ;  Transactions — 
the  illustrious  President  H.  R.  II.  the  Prince  of  Wales  said  : 
"  Wliere  is  there  a  family  in  which  it  might  not  be  asked,  '  if 
preventible,  why  not  prevented  ?  '  I  would  add  that  the  questions 
before  tiie  Congress,  in  which  all  should  take  personal  interest, 
do  not  relate  otdy  to  the  prevention  of  death  or  of  serious 
diseases,  but  to  the  maintenance  of  the  conditions  in  which  the 
greatest  working  power  may  be  sustained."  At  page  30  of  the 
same  volume  Sir  J.  Fayrer  says  :  "  Preventible  disease  still 
kills  yearly  about  125,000,  and  considering  the  large  number  of 
eases  for  every  death  it  has  been  calculated  that  78^^  millions  of 
days  of  labor  are  lost  annually,  which  means  £7,750,000  per 
annum."  At  page  343  of  the  same  volume  Dr.  Sousino  writes  : 
"  Thus  in  conclusion  anchylostoma,  fiilariae  and  bilharzia  are 
veritable  scourges  to  mankind— scourges  of  a  kind  that  do  not 
destroy  at  once  like  cholera  or  plague,  but  decimate  slowly  and 
deteriorate  entire  populations  like  malaria.  To  these  scourges 
particularly  I  wish  to  call  your  attention  with  a  view  to  deriving 
means  for  their  prevention." 

In  his  article  on  anchylostomiasis,  translated  by  Dr.  Macdonald 
and  published  in  the  April  1890  number  of  the  Ceylon  Medical 
Journal,  Dr.  Sousino  says  :  "  I  do  not  exaggerate  in  saying  that 
it  is  a  social  plague,  only  second  to  malaria  and  pellagra.  For- 
tunately in  the  gravest  form  it  is  limited  to  certain  workers 
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It  is  also  easily  dealt  with  and  may  be  prevented  by  simple  means. 
I  may  also  say  that  it  would  not  be  impossible  to  destroy  the  foci 
altogether  ;  let  us  do  what  lies  in  our  power  to  attain  this 
object  and  I  request  your  valuable  assistance  in  this  direction.  Do 
not  consider  me  a  revolutionist  if  I  say  to  you  that  in  every  free 
country,  the  leaders  of  the  State  are  guided  by  public  opinion, 
and  in  this  case  who  can  interpret  (influence  ?)  public  opinion 
better  than  a  society  like  ours." 

In  my  Eeport  for  the  year  1893,  printed  at  page 
15  of  the  Ceylon  Medical  Administration  Eeport, 
1893,  I  wrote  :— 

The  prevalence  of  ancJiylostomiasis  is  not  to  be  judged  of  by 
the  comparatively  few  cases  (viz.,  66C)  that  have  been  seen, 
and  have  been  recognized  and  treated  as  such  at  the  hospitals 
and  dispensaries  during  the  year  :  it  is  only  when  in  the  advanced 
stages  of  the  consequent  ansemia.  dropsy,  diarrhoea,  or  general 
debility  that  those  suffering  from  this  disease  come  for  treat- 
ment. 

I  am  satisfied  that  this  disease  as  regards  extensive  prevalence 
and  destruction  of  life  and  laboiw  is  second  only  to  malarial 
fever,  and  that  it  is  in  a  way  almost  more  important,  as  it  is  ex- 
tensively and  most  prevalent  in  places  comparatively  free  from 
malaria,  *  e.,  such  places  as  estates  and  bazaars  and  the  lari?er 
villages,  where  the  greatest  number  of  people  are  resident, ''.e., 
in  the  higher  portions  of  the  province  and  the  less  malarious 
places  to  which  people  have  gravitated  to  escape  from  the  deadly 
malaria  of  the  low-country. 

It  may  therefore  be  said  that  malaria  (in  most  cases  coinbined 
Avith  anchylostomiasis)  is  the  terribly  destructive  and  depopulat- 
ing disease  of  the  sparsely  populated  low-lying  unliealthy 
divisions,  and  that  anchylostomiasis  takes  its  place,  and  is  almost 
ei[iially  prevalent  and  destructive  in  the  higher  portions  of  the 
province  wiiich  are  comparatively  fiee  from  malaria. 

With  regard  to  the  prevalence  of  and  loss  o£  life  and  labour 
caused  by  'anchylostomiasis  (dochmius  duodenale),  and  the 
measures  necessary  and  desirable  to  check  same,  I  would  refer 
to  my  evidence  printed  at  page  38  of  the  1893  Cooly  Mortality 
Commission  Reports,  and  at  page  18  of  the  Principal  Civil 
Medical  Officer's  1892  Report.  I  think  it  is  time  that  some  real 
action  was  taken  to  check  tiie  widespread  destruction  of  life  and 
labour  due  to  this  preventilile  cause.  The  writing  and  printing 
ot  reports  will  not  do  it :  this  has  been  done  ;  it  is  now  time  they 
were  acted  on,  and  the  only  effectual  method  adopted,  viz.,  the 
prevention  of  the  pollution  of  the  ground  about;  dwellings  on 
estates  and  in  towns  and  villages  by  the  provision  and  proper 
cleansing  of  suflicient  and  suitable  latrine  accommodation  being 
rendered  obligatory,  and  by  their  use  beingjinsisted  on,  the  com- 
mitting of  nuisances  being  rendered  penal  and  being  punished. 

In  proposing  any  measures,  we  must  remember 
the  ignorance  and  prejudices  of  the  people  who 
are  to  be  benefited,  but  we  must  not  allow  these  to 
become  a  bogie  to  deter  us,  or  have  recourse  to  them  as 
a  convenient  cant  phrase  to  cover  us  in  shirking 
the  difficulty  of  tackling  and  dealing  with  this 
question.  The  sanitary  and  other  measures  which 
all  recommend  should,  however,  be  the  very  minimum 
that  science,  reason  and  experience  indicate  as  neces- 
sary to  limit  the  spread,  and  mitigate  the  evils  of  this 
terrible  disease — a  disease  in  comparison  with  which 
I  believe  that  cholera  sinks  into  utmost  insignificance, 
for  it  is  always  present,  not  like  but  with  the  poor, 
so  that  the  expense  to  Govemment  and  the  inter- 
ference with  the  people  andtheii-  habits  may  also  be  the 
minimum  actually  necessary. 

Whether  there  be  a  rhabelitic  stage  or  not,  whether 
the  larvse  are  introduced  into  the  intestines,  dii-ectly 
from  the  soil  or  from  water,  matters  little  as  regards 
the  steps  that  should  be  taken  to  prevent  the  spread 


of  this  parasite.  If  the  infection  is  caused  chiefly 
from  the  water  (which  I  do  not  think  it  is),  then  as 
the  water  is  infected  from  the  soil,  the  proper  step  is 
to  prevent  the  soil  being  infected  ;  similarly,  if  the 
infection  is  direct  from  the  soU,  either  by  encysted 
larva)  in  the  full  stage,  or  by  the  parasite  in  a  rhabelitic 
stage,  the  only  possible  step  is  to  prevent  the  fteces 
of  persons  infected  with  the  parasite  being  scattered 
over  the  surface  of  the  ground.  This  can  be  done  only 
by  the  use  of  latrines. 

French  latrines  I  fear  are  not  suitable  either  for 
villages  or  for  estates.  They  do  well  enougli  for  an 
army  on  the  march,  or  for  temporary  gatherings  of 
people,  but  I  doubt  much  if  they  would  do  for  a  fixed 
and  permanent  population.  The  space  required  would 
be  too  large  to  admit  of  their  being  put  and  kept 
sufficiently  near  to  the  houses  of  those  who  would 
be  expected  to  use  them,  nor  is  it  reasonable  to  think 
that  the  trenches  would  be  covered  over  daily  with 
earth,  or  that  the  foeces,  especially  of  children,  would 
be  passed  into  them  alone,  and  not  on  their  edges  or 
on  the  ground  round  about  them.  I  fear,  therefore, 
that  "  French  latrines  "  and  "  enclosed  spaces  "  are 
useless  for  villages  or  estates,  or  even  worse,  for  if 
adopted  they  would,  I  fear,  merely  lead  to  a  concentra- 
tion in  their  neighbourhood  of  anchylostoma  ova  and 
larvso,  which  would  simply  still  more  ensure  that  the 
larvce,  or  rhabdities  if  they  exist,  would  le  carried 
on  the  feet  of  the  fiequenters,  and  of  fowls,  dogs,  &c  , 
into  the  houses  of  the  inhabitants,  and  during  rainy 
weather  the  contents  of  the  trenches  would  surely  be 
washed  out  on  to  the  surrounding  ground,  and  possibly 
into  the  water  supply. 

The  ordinary  permanent  bucket  latrines  are  too 
costly  in  construction  and  in  maintenance  for  us  to 
expect  that  they  could  be  widely  adopted  for  villages, 
to  say  nothing  of  the  supervision  and  staff  of  latrine 
coolies  they  would  require  to  ensure  that  they  were 
kept  clean  and  fit  for  use. 

The  only  alternative  is  the  pit  latrine.  I  am  aT>  are 
how  undesirable  cesspits  are,  but  in  this  case  it  is 
simply  a  question  of  "  of  two  evils  choose  the  least." 

I  have  lately  advised  the  introduction  of  pit  latrines 
on  tea  estates  in  Ceylon  where  this  disease  is 
prevalent  in  an  appendix.  I  give  a  sketch  of  the 
latrine,  which  is  simply  a  long,  naiTOW,  deep  pit, 
with  old  railway  rails,  and  iron  footplates  over  the 
top.  This  plan  and  my  remaiks  regarding  it  and  the 
necessity  for  it  have  been  printed  and  are  beiug 
circulated  by  the  Ceylon  Government  to  tea  estates. 

Similar  pit  latrines  should  be  constructed  by 
G-ovemment  in  sufficient  numbers  at  all  villages  and 
hamlets,  or  at  least  in  all  villages  and  hamlets  wheie 
cases  of  ansemia,  possibly  due  to  anchylostoma,  were 
found. 

If  these  latrines  were  constructed  in  sufficient  num- 
bers so  that  they  would  not  involve  too  much  trouble 
to  the  inhabitants  to  go  to  them,  and  if  kept  clean, 
which  can  easily  be  done  as  no  daily  emptying  is  re- 
quired, I  have  no  doubt  they  would  be  largely  availed 
of.   I  do  not  expect  that  they  would  be  universally 
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used,  but  if  only  one-half,  or  even  only  one-quarter 
of  the  inhabitants  use  them,  surely  even  this  would 
be  an  enormous  improvement  and  advantage,  and 
would  to  that  extent  limit  the  spread,  not  only  of  this, 
but  of  other  diseases,  such  as  cholera,  typhoid  fever,  &c. 

The  people  should  be  led  and  induced,  rather  than 
compelled,  to  use  them.  Power  should,  however, 
be  created  to  punish  anyone  found  committing  a 
nuisance  within  hundred  yards  of  his  own  or  of  any 
other  house,  and  also  to  punish  the  owner  or  occupier 
of  any  land,  within  hundred  yards  of  any  house  found 
habitually  polluted  with  human  faeces,  hut  such  j^owcrs 
should  s  'ldom  b.;  us  d. 

It  is  needless  for  me  to  say  that  the  water-supply, 
at  its  source  along  its  course  and  where  delivered,  should 
be  protected  from  pollution,  but  I  do  think  that  even 
still  greater  eiforts  should  be  made  to  induce  the 
natives  to  boil  all  water  before  di-inkiug,  as  such  would 
be  beneficial,  not  only  as  regards  the  prevention  of 
parasitic  diseases,  but  also  of  cholera,  malarial  fevers, 
filariasis,  &c. 

Sousino  at  page  342,  Vol.  I.  of  the  1891  Congress 
of  Hygiene,  recommends: — 

"Microscopical  examination  of  tlie  feces  in  tiie  case  of  work- 
men before  their  admission  into  such  works  as  tunnels  and 
mines, — an  exaniination  which  must  be  repeated  at  regular  inter- 
vals in  ordvjr  to  eliminate  from  these  places  of  labour  those  that 
are  found  infected,  and  to  cure    tiiein    l)efore  re-admissioii." 

Sandu'iih,  at  page  25-26  of  his  Pamphlet,  says  :  "  Lastly,  the 
Goverjiiiient,  especially  with  its  recruits  for  the  army,  the  police 
•and  public  works  labour,  might  have  all  peasants  examined 
more  carefully  tlian  is  at  present  done  for  the  early  symptoms 
of  the  disease.  Early  cases  of  anajmia  can  be  recognised  by 
a  doctor  before  the  patient  is  aware  that  he  has  a  definite  illness, 
and  one  dose  of  thymol  can  prevent  the  chronic  pernicious 
anajmia  which  drags  a  m^in  to  the  hospital  one,  two  or  tlu'ee 
years  after  he  begins  to  feel  ill." 

All  recruits  for  the  native  army  and  police,  and 
all  Government  coolies  and  native  employees  of  all 
kinds,  all  children  in  Government  schools,  all  estate 
laborers  and  factory  hands,  should  be  examined  carefully 
for  anaemia,  and  if  it  existed  in  any  marked  degree 
all  sufferers  should  be  detained  and  their  faeces  be 
examined  with  the  microscope  for  ova,  and  if  found 
then  the  village  or  possible  place  of  infection  should  be 
registered,  and  each  such  person  should  either  be 
detained  for  treatment  or  be  furnished  with  a  ticket, 
which  should  ensure  that  treatment  would  be  carried  out 
either  en  route  or  at  his  destination. 

Inspections  should  be  made  as  far  as  possible  of  the 
inhabitants  of  these  villages,  and  if  eases  of  anaemia 
were  found  the  sufferers  should  be  similarly  examined 
and  treated,  and  pit  latrines  should  be  constructed, 
and  special  steps  taken  to  ensure  that  the  sufferers  at 
least  did  use  them. 

Numerous  dispensaries,  to  be  placed  in  charge  of 
subordinate  officers  specially  made  famUiar  with  this 
disease,  and  the  use  of  thymol  and  male  fern,  should 
be  opened,  even  temporarily,  in  all  villages  and  places 
hmcn  to  bs  c.ntr.  s  of  this  disease,  and  the  inhabitants 


shotdd  be  urged  to  have  themselves  treated,  and  it 
should  be  made  a  condition  of  continued  employment 
with  all  Government  native  employees,  and  with  all 
estate  and  factory  hands  known  to  be  infected,  that 
they  did  submit  to  the  treatment. 

In  this  connexion  I  would  wish  to  add  a  few  remarks 
regarding  the  difficulties  and  dangers  of  treatment  by 
thymol  and  male  fern.  .  I  annex  tables  giving  the  results 
in  327  cases  of  this  disease  that  were  treated  under 
my  immediate  observation  either  with  thymol  alone, 
or  with  male  fern  or  with  both  (given  of  course  on 
different  days). 

The  first  thing  that  strikes  one  is  that  the 
anchylostoma  may  survive  even  many  doses  of  these 
di'ug,-}.  Thus  it  will  be  seen  that  the  ova  were  still  found 
in  47  cases  even  after  4  doses,  in  29  alter  5  doses, 
in  22  after  6  doses,  in  8  after  7  doses,  in  6  after 
9  doses,  in  5  after  10  doses,  in  4  after  11  doses,  in 
3  after  12  doses,  in  3  after  14  doses,  and  in  1  after 
even  16  doses. 

As  no  case  was  marked  as  cured  until  no  ova  were 
found  in  the  faeces  on  careful  examination  on  at  least 
four  different  days,  the  recorded  results  may  be  re- 
garded as  fairly  accurate  as  a  test  of  the  relative  efficacy 
of  the  drugs  :  103  of  the  327  eases  were  discharged  as 
cured,  and  these  lOS  had  been  treated  as  follows  : — 

With  Male  Fern  alone      40    i.e.    32-90  cured. 

„    Thymol       „  32     „    27-58  „ 

„    Mixed,  i.e.  with  both,  31     „    35-63  „ 

These  figures  would  indicate  that  alternative  doses 
of  the  di'ugs  would  ensure  the  best  results,  and  that 
male  fern  is  superior  to  thymol ;  the  results  however 
are  too  close  to  gather  to  furnish  data  for  preferring 
one  drug  to  the  other. 

Thymol  is  a  most  disagreeable  drug ;  its  horrible 
taste  and  the  burning,  excitement,  giddiness,  fainting, 
and  even  vomiting  which  it  not  unfrequently  produces, 
render  patients  loath  to  take  it,  and  in  fact  many 
absolutely  refused  to  do  so,  and  would  I  am  sure  have 
left  the  hospital  rather  than  do  so  ;  it  is  besides  danger- 
ous. Leichenstein  records  one  case  of  fatal  collapse 
after  it.  Sandwith  records  two,  Dobson  one  or  two,  and 
I  must  now  add  three  fatal  cases  of  this  record,  though 
in  each  case  the  patients  were  in  hospital,  and  I  know 
were  closely  watched  and  every  precaution  taken,  none 
being  far  advanced  cases  or  in  which  there  was  any 
reason  to  suspect  that  thymol  would  be  exceptionally 
dangerous. 

I  would  wish  to  add  a  word  of  caution  regarding  the 
administration  of  thymol  in  spirituous  solutions,  and 
as  to  the  giving  of  brandy  or  other  spu'its  shortly  after 
its  administration.  One  of  the  fatal  cases  was  a  man 
who  had  received  30  grains  of  thymol  suspended  in 
water  at  7  a.m.  He  experienced  no  special  symptoms 
after  it,  and  at  9  a.m.  the  nurse  gave  him  the  second 
dose  of  30  grains.  As  this  man  was  supplied  with  arrack 
as  an  extra,  and  as  in  such  cases  a  portion  of  the  arrack 
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was  usually  given  at  9  a.m.,  the  nurse  gave  it  to  him 
just  after  giving  him  the  second  dose  of  thymol.  The 
result  was  that  intense  collapse  set  in  almost  at  once, 
and  notwithstanding  all  efforts  the  man  died  within 
24  hours,  the  collapse  manifestly  being  due  to  the 
arrack  dissolving  the  thymol,  which  was  thus  absorbed. 

Male  fern  is  certainly  a  most  disagreeable  medicine, 
but  my  experience  is  that  it  is  less  objected  to  than 
thymol,  and  that  the  giddiness,  fainting,  vomiting  and 
collapse  which  it  produces  are  milder  and  far  less  fre- 
quently produced  by  it  than  by  thymol. 

It  is  much  to  be  hoped  that  some  less  dangerous  and 
disagreeable  but  equally  efficacious  drug  wiU  be 
discovered  for  the  treatment  of  this  disease,  i.e.,  such 
a  di'ug  as  could  safely  be  sold  or  issued  to  the  public 
and  to  superintendents  of  estates  for  use  in  these 
cases.  Dr.  Braddon,  of  the  Straits  Settlements,  suggests 
oil  of  peppermint.  Dr.  Schokman,  of  Ceylon,  says  he 
used  kerosine  oil  in  30  drop  doses  twice  a  day  in 
mucilage  with  marked  success  in  one  case,  and  Dr. 
Macdonald  suggests  that  carbonate  of  guiacol  ought  to 
be  efficacious.    All  are  worthy  of  a  trial. 

I  attach  a  summary  showing  the  chief  signs, 
symptoms,  and  complications  observed  in  783  cases  of 
this  disease  : — 

Tablk  of  Prominent  Symptoms  &  Complications. 


Emaciation  or  General  Debility 
Earth,  Brick,  or  Tile-eating  ... 
Diarrhoea  ...  ... 

Constipation 
Blood  in  motiors 

Skin  yellowish-green  ... 
Conjunctivas  and  Sclerfe  pale 

Do.       rnaty  or  blackish  ... 
Tongue  and  Pa'ate  pale  .. 

Do.      with  black  patches 
Finger  Nails  pale  ... 
CEdema  of  Eye-lids  and  Face  ... 

Do.  of  Extremities 
Ascites ...  ...  ... 

Formication  ...  ... 

Numbness  of  Extremities 
Burning  of  Palms  or  Soles  of  feet 
Malaria...  ...  ... 

Phthisis 

Chronic  Indolent  Ulcers 
Epistaxis  or  other  Haemorrhages 
Spleen  enlarged 

Dimness  of  Sight,  night  blindness 
Skin  Dry  and  Harsh 


On 
admission. 


557 
75 
816 
212 
43 
120 
448 
214 
384 
85 
403 
109 
289 
40 
82 
92 
213 
239 
13 
124 
42 
144 
75 
21 
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SOME  EEMAEKS  ON  ANCHTLOSTOMIASIS 
AND  ITS  CAUSATION. 

BT  J.  D.  MACDONALD,  M.D., 
Ceylon  Government  Sfwice, 

When  I  took  charge  of  the  Colombo  General 
Hospital  some  ten  years  ago,  I  found  under  treatment 
a  number  of  cases,  the  main  symptoms  of  which  were 
extreme  ansemia  accompanied  by  more  or  less  dropsy. 
In  many  of  these  cases  I  could  not  say  that  malaria 
had  any  great  share  in  the  production  of  this  condition, 
whilst  in  others,  the  effects  of  malaria  were  so  ap- 
parent that  there  was  no  necessity  to  seek  for  any 
other  cause. 

Cases  of  the  kind  were  familiar  to  me  prior  to  this 
in  hospitals  of  the  coffee  districts  of  the  Island,  but 
it  never  occurred  to  me  that  the  disease,  characterised 
by  extreme  anaemia,  was  in  any  way  connected  re  causa- 
tion with  the  well-known  outbreak  at  the  St.  Ootthardt 
Tunnel,  which  was  traced  by  the  Italian  physicians  to 
the  presence  of  large  numbers  of  the  anchylostomxmi 
duodenale  in  the  intestines  of  the  patients,  and  which 
Perroncito  in  particular  investigated  with  such  signal 
success  that  very  little  has  been  added  i  o  his  work 
in  this  respect  by  other  investigators  in  the  same 
field  of  research.  The  possible  causation,  the 
anchylostomum  duodenale  was  suggested  to  me  by 
W.  E.  Kynsey,  Esq.,  C.M.G.,  the  Principal  Civil 
Medical  Officer  of  Ceylon,  and  I  very  soon  found 
that  this  parasite  was  indeed  the  cause  or  main  cause 
of  the  anaemia  in  a  large  number  of  the  cases  under 
treatment.  I  may  take  this  opportunity  of  correcting 
a  very  prevalent  idea,  r/s.,  that  Mr.  Kynsey  was  imder 
the  impression  that  anchylostomiasis  and  beri-beri 
were  one  and  the  same  disease.  This  is  not  so.  Mr. 
Kynsey  was  perfectly  well  aware  that  every  trace  of 
true  beri-beri  had  disappeared  fi'om  Ceylon  many 
years  prior  to  the  date  of  his  writing  his  memorandum 
"Ansemia  or  Beri-Beri  of  Ceylon."  The  heading 
no  doubt  gave  rise  to  the  erroneous  idea,  and  as  error 
dies  hard,  I  consider  it  necessary  to  make  mention  of 
it  here.  Cases  of  true  beri-beri  still  appear  occasionally 
in  the  returns  of  the  Colombo  Hospital,  but  they  are 
cases  landed  from  passing  steamers,  and  not  cases  exist- 
ing in  the  Island.  I  had  two  such  cases  myself  under 
treatment  in  the  General  Hospital,  and  I  had  thus  an 
early  opportunity  of  ditferentiating  this  disease  from  that 
which  I  was  now  called  on  to  investigate.  I  very 
quickly  found  the  ova  of  the  anchylostoma  in  the 
stools  of  the  patients,  and  had  ample  opportunities  of 
observing  the  parasite  itself  m  sifn  post-mortem,  and 
noting  the  condition  of  the  mucous  membrane  of  the 
intestine  consequent  on  its  residence  there.  At  this  period 
there  was  scarcely  anything  to  be  found  in  English 
Medical  Literature  on  the  subject,  and  I  had  to  turn 
to  German,  French,  and  Italian  authors  for  informa- 
tion. The  monograph  of  Dr.  Adolph  Lutz,  which 
appeared  some  time  previously  in  Volkmann's  Collec- 
tion, was  the  firet  to  fall  into  my  hands,  and  was 
of    great  service  to  me.    The  treatment  being  of 
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paramount  importance  first  engaged  my  attention, 
and  an  indication  of  this  was  also  given  by  Lutz. 
I  at  first  tried  the  effects  of  the  ordinary 
anthelmintics,  but  without  success.  Male  Fern  is 
undoubtedly  good,  but  I  did  not  administer  it  in 
my  first  cases  in  sufiiciently  large  doses,  to  note  the 
efficacy  which  follows  comparatively  large  doses — and 
to  obtain  any  good  results  it  must  be  given  in 
large  doses.  I  therefore  gave  exclusive  preference  to 
thymol,  and,  although  this  drug  has  not  proved  an 
absolutely  safe  remedy  in  the  hands  of  many  others, 
I  must  say  that  the  many  hundreds  of  cases  in  which 
I  administered  it  myself  in  large  doses,  up  to  60  grains 
and  over  in  cases  of  adults,  and  30  grains  in  the  cases 
of  children,  I  never  had  a  mishap  from  it,  beyond  a 
sensation  of  heat  in  the  pit  of  the  stomach,  and  some 
amount  of  giddiness,  which  however  always  passed 
off  without  any  bad  results.  I  do  not  however  consi- 
der thymol  a  safe  drug  in  the  hands  of  the  inexperi- 
enced nor  suitable  for  routine  treatment.  Lately  I  have 
beeninthehabitof  prescribingthe  carbonate  of  guaiicol 
in  cases  of  phthisis,  and  I  have  had  occasion  to  note 
its  anthelmintic  properties.  I  have  had  as  yet  no  oppor- 
tunity of  trying  its  effects  on  the  anchylostomum 
duodenale,  but  I  throw  out  the  suggestion  in  case  any 
of  you  might  be  inclined  to  give  it  a  trial.  I  scarcely 
think  a  single  dose  of  it  would  be  efficacious.  I  would 
be  inclined  to  try  it  as  a  routine  treatment  of  8  grains 
three  times  a  day  for  several  days.  A  routine 
treatment  of  this  kind  is  necessary,  if  the  patients 
are  to  be  tieated  at  out-door  dispensaries,  and  very 
little  impression  can  be  made  on  the  disease  at  large, 
unless  this  is  possible.  The  treatment  in  general  is 
now  so  well  known  that  I  need  not  further  refer  to 
it  here. 

The  life  history  of  the  parasite  had  the  greatest 
interest  for  me  after  the  treatment,  and  I  carried  out 
investigations  extending  more  or  less  over  6  years  to 
determine  this.  Let  me  hasten,  however,  to  inform  you 
that  I  was  not  able  to  add  anything  to  what  had 
alieady  been  discovered,  but  it  was  not  only  a  satis- 
faction but  also  a  great  pleasui-e  to  me  to  corro- 
borate in  my  own  experience  what  had  been 
already  discovered  and  so  weE.  described  by  Perroncito 
and  Leichenstein.  To  the  former  is  due  the  credit 
of  laying  the  foundation  of  all  our  knowledge  of  this 
parasite,  and  although  he  made  the  mistake  of  suppos- 
ing that  the  calcified  encystment  of  the  larva  was 
the  final  stage  of  its  life  in  the  free  state,  instead  of 
being  what  it  really  is — its  death — yet  this  is  a  minor 
mistake,  in  view  of  the  services  he  rendered  to  scienti- 
fic research  in  this  respect. 

Leichenstein's  investigations  are  a  model  of  research, 
such  as  we  are  all  so  familiar  with  in  recent  times,  and 
to  him  is  due  the  final  say  in  the  matter.  He  is  about  to 
publish  his  researches  in  full  shortly,  but  he  has  already 
given  us  a  summary  of  his  work,  which  I  strongly 
recommend  to  those  of  you  who  may  not  have  seen 
it,  and  who  are  interested  in  the  subject.  After  the 
publication  of  Dr.  Giles'  Report  of  kala-azar  in 
Assam,  I  again  resumed  my  cultivation  of  the  larvse, 


in  case  it  was  possible  a  mistake  had  been  made  in  the 
life  history  of  the  larvte  in  the  free  state.  As  you 
are  aware.  Dr.  Griles,  in  that  report,  says  that  the 
larvoe  of  the  anchylostomum  duodenale,  after  under- 
going several  ecdyses,  become  sexually  mature  in  the 
free  state  and  are  capable  of  indefinite  existence  in 
this  state  :  provided  always  the  conditions  as  to 
nourishment  are  favourable.  To  determine  this  point 
I  carried  on  cultivation  for  about  six  months  after  the 
publication  of  the  Assam  Eepoit,  and  I  could  come  to 
no  other  conclusion  than  that  which  I  formerly  arrived 
at,  viz.,  there  is  no  true  ecdysis  in  the  life  history  of 
the  larvce,  and  its  final  stage  in  the  free  state  is 
encystment,  and  unless  the  encysted  larvte  finds  access 
to  the  human  intestine  it  perishes.  If  it  does  find 
access  there  it  developes  into  the  sexually  mature 
parasitic  form  in  the  course  of  from  three  to  five  weeks, 
and  ova  begin  to  appear  in  the  faeces.  It  is  difficult 
to  prove  this  latter  in  one's  own  individual  experience, 
but  it  has  apparently  been  done  by  Leiehtensteiu. 
Any  one,  however,  can  satisfy  himself  by  simple 
cultivation  of  the  ova  that  the  last  stage  of  larval  life 
is  encystment.  The  fiBces  should  not,  however,  be 
cultivated  either  on  sand  or  garden  mould.  It  is 
extremely  difficult  to  distinguish  the  larvte  of  the 
anchylostoma  from  those  of  the  free  living  nematodes 
which,  after  undergoing  several  true  ecdyses,  become 
sexually  mature,  and  reproduce  themselves  indefinitely, 
provided  they  receive  due  supplies  of  nomishment. 
These,  I  need  scarcely  say,  do  not  lead  a  parasitic  life. 
Taken  into  the  stomach,  they  either  perish  or  pass 
through  the  intestines.  The  life  history  of  the  larvae  is 
a  matter  of  some,  if  not  of  considerable,  impoi'tanee  in 
the  prophylaxis  of  the  disease.  If  Dr.  Griles  is 
correct,  mud  must  be  the  chief  source  of  infection. 
The  rhabdites  do  not  live  in  water,  mud  is  their 
habitat.  They  are  capable  of  wandering  in  search  of 
food  over  long  distances,  and  it  may  be  inferred  that 
if  the  anchylostoma  larvoe  assume  this  form,  they 
are  also  capable  of  leading  the  same  life  as  the  fr  e 
living  non-parasitic  nematodes.  It  is  true  that  infec- 
tion does  undoubtedly  occur  from  the  swallowing  of 
mud,  but  if,  as  I  maintain,  it  is  a  fact,  that  the 
anchylostoma  larvee  become  encysted,  as  the  final 
stage  of  life  in  the  free  stage,  their  infection  through 
mud  is  the  exception,  not  the  rule.  Anyone  engaged 
in  the  cultivation  of  the  larvae  will  very  quickly 
satisfy  himself  that,  whilst  the  presence  of  mud  water 
in  the  faeces  inteirferes  with,  if  it  does  not  altogether 
prevent,  the  development  of  the  embryo  into  the 
encysted  larvoe,  the  latter  lives  almost  entirely  in  water, 
in  which  it  continues  to  exist  possibly  over  a  twelve- 
month. This  was  proved  in  the  experience  of  Leich- 
enstein. In  my  own  experience  I  can  say  that  in 
ordinary  faecal  cultivations  it  undergoes  calcification 
and  degeneration  at  a  much  earlier  period.  The 
danger  is  therefore  undoubtedly  from  the  water 
supply. 

Dr.  Dobson  has  lately  raised  the  question  in  India 
whether  this  parasite  can  at  all  be  considered  as  the 
cause,  or  principal  cause,  of   the  disease  known  in 
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Assam  as  kala-azar,  and,  as  from  Dr.  Giles'  Report 
there  can  be  no  doubt  kala-azar  is  identical  with 
the  "  Anaemia  of  Ceylon,  "  of  the  latter,  the  life 
history  of  the  parasite  itself  is  of  great  moment  in 
determining  this  point.  Is  the  worm  capable  of 
producing  a  profound  cachexia  such  as  we  find 
present  in  extreme  cases  of  these  ?  As  a  matter  of 
fact  the  parasite  lives  on  the  blood-plasma,  rejecting 
the  corpuscles,  and  is  provided  with  a  piercing  and 
suction  apparatus  capable  of  taking  its  supply  from 
the  living  stream  of  blood.  It  is  true  that  the  quanti- 
ty taken  up  in  this  way  in  the  24  hours  is  extremely 
small,  but  still  it  is  a  loss — a  loss  it  is  true  never  felt 
by  the  system  until  it  amounts  to  a  quantity  which 
the  nourishment  is  not  capable  of  replacing.  The 
system  then  begins  to  feel  it,  and  the  greater  this 
quantity  becomes  the  more  rapidly  does  the  system 
deteriorate.  It  is,  therefore,  clear  that  the  amount  of 
damage  done  is  in  direct  propoiiion  to  the  number  of 
parasites  at  one  time  present  in  the  intestine.  As  the 
average  duration  of  life  of  each  parasite  as  a  rule  varies, 
within  certain  definite  limits,  say  from  one  to  three 
years,  whilst  it  is  incapable  of  reproducing  itself 
within  the  intestine,  it  is  evident  that  by  fresh  accre- 
tions from  without  a  state  of  clironic  cachexia  might 
be  kept  up  for  years,  if  not  for  a  lifetime,  whilst  on  the 
other  hand  an  acute  form  of  anajmia  might  be  produced 
by  swallowing  a  large  number  of  larvse  all  at  once  in 
water, — impossible  to  do  so  in  mud  ;  and  if  no  further 
accretions  be  made  to  the  number,  the  patient  would 
recover  without  help  in  course  of  time.  I  think  it 
therefore  but  reasonable  to  suppose  that  under  certain 
CO  nditions  the  parasite  is  capable  of  doing  harm — harm  to 
account  for  the  condition  we  find  in  "  kala-azar  "  and 
"  anaemia  of  Ceylon."  I  would,  however,  deprecate 
naming  this  state  anchylostomiasis  if  thereby  is  to  be 
understood  a  disease,  an  entity,  such  as  small-pox, 
enteric  fever,  &c.  It  is  not  a  disease  in  this  sense.  It 
is  a  cachexia,  in  the  production  of  which  several 
factors  may  be  concerned.  Malaria  is  undoubtedly  one 
of  these  factors,  and  it  is  a  matter  of  degree  whether 
we  have  before  us  a  case  of  malarial  cachexia,  doch- 
mius  cachexia,  or  doehmio-malarial  cachexia. 

Other  factors,  especially  chronic  dysentery,  may  also 
conduce  to  the  cachexia,  but  in  giving  a  name  to  the 
condition  these  need  not  be  enumerated.  I  would  fur- 
ther deprecate  calling  every  case  in  which  the  ova  are 
found  in  the  faeces  cases  of  anchylostomiasis.  I 
think  it  would  be  better  to  drop  this  name  altogether, 
as  it  is  misleading.  Dr.  Dobson  has  done  the  further 
service  of  showing  how  widely  the  parasite  is  distri- 
buted in  India,  and  how  very  little  harm  it  does  in  a 
great  number  of  instances.  This  is  also  my  own 
experience  in  Ce}don,  although  I  admit  that  under 
certain  conditions  it  is  capable  of  destroying  life,  and 
that  in  large  numbers.  The  parasite  was  widely  distri- 
buted in  the  plains  of  Lomljardy  long  prior  to  the 
outbreak  at  St.  Gotthardt,  yet  it  was  never  looked 
on  as  destructive  to  health  or  life  until  that  outbreak 
occurred.  Here  the  conditions  for  rapid  multiplication 
and  infection  were  so  extremely  favourable  that  it 


made  itself  quickly  felt,  and  I  have  no  doubt  the  same 
causes  are  at  work,  on  tea  estates  both  in  Assam  and 
Ceylon,  with  results  disastrous  to  the  cooly.  This  state 
is  easily  met  with  a  few  precautionary  measures  on  the 
estate  itself.  These  measures  resolve  themselves  into 
due  care  for  the  water-supply  and  the  treatment  of 
cases  there  and  then  on  the  spot  ;  subjecting  the  coolies 
to  any  quarantine  with  a  view  to  examination  and 
treatment  before  allowing  them  to  proceed  to  the  tea 
districts  would,  in  my  opinion,  not  only  be  useless,  but 
might  interfere  with  the  labour-supply.  Treatment, 
such  as  Dr.  Dobson  submitted  the  coolies  at  Dhubri 
to,  on  their  way  to  Assam,  certainly  would  not  prevent 
this  parasite  being  imported,  and  any  diminution  in 
the  number  of  parasites  by  the  treatment  would  be 
of  minor  importance,  considering  the  number  of  ova 
the  female  is  capable  of  laying  and  the  rapidity  (from 
7  to  14  days)  with  which  encyfctment  takes  place,  and 
infection  occurs  under  favouring  conditions.  The 
true  prophylaxis  must  begin  on  the  estate.  As  I 
said  before,  the  water-supply  must  be  kept  free 
from  contamination,  should  be  filtered,  if  possible, 
for  drinking  pm-poses,  the  simplest  filter,  such 
as  a  piece  of  calico,  serving  the  purpose  of  freeing  it 
from  any  encysted  larvae  and  latrines,  which  need  not  be 
elaborate  to  secure  the  faecal  matter  from  finding  access 
to  the  water  ;  this  simple  scheme  wotild  certainly  not 
be  costly,  and  would  meet  the  difficulty  to  a  large 
extent.  It  is,  however,  possible  to  carry  out  the  scheme 
in  a  much  more  elaborate  manner  and  with  greater 
efiiciency,  but  at  a  greater  cost.  Considering,  how- 
ever, that  the  cooly  is  constantly  exposed  to  other 
noxious  influences  equally,  if  not  more,  destructive  in 
their  results  than  the  anchylostomum  duodenale, 
I  scarcely  think  the  improvement  which  would  be 
produced  in  his  state  of  health  by  the  complete 
destruction  of  parasite  would  be  such  as  to  justify  the 
great  difference  in  the  expense  between  the  simpler  and 
more  elaborate  scheme. 


ON  THE  PEEVALENCE  OF  THE  ANCHYLOS- 
TOMA  DUODENALS  IN  MADEAS. 

BY  C.  H.  WILLIAMS,  M.D.. 
Surgeon- Captain,  I.  M,  S. 

Of  the  last  fifty  post-mortem  examinations  I  have 
made  in  the  General  Hospital,  Madras  (that  is  since 
March  last),  in  which  the  small  intestine  has  been 
examined,  this  parasite  has  been  found  in  twenty-six, 
or  fifty-two  per  cent.   The  diseases  of  which  the  twenty- 
six  hosts  died  were  as  follows  : — 
Diseases  of  the  Abdomen — 

Cirrhosis  of  the  liver       ...  ...  4 

Dysentery     ...  ...  ...  3 

Perforation  of  stomach    ...  ...  2 

Cancer  of  stomach  ...  ...  1 

Pancreatic  abscess  ...  ...  1 

Diarrhoea  with  ulcers  in  large  intestine  1 
Tubercular  peritonitis      ...  ...  1 

Suppurative  nephritis      ...  ...  1 

Cystitis  and  Pyelitis       ...  ...  1 
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Diseases  of  the  Chest — 

Pneumonia  lobular  ...  ...  2 

Pyo-pneumo-thorax  ...  ...  1 

Mitral  Stenosis  ...  ...  1 

Diseases  of  the  Head — 

Cerebral  thrombosis  ...  ...  1 

General  Diseases — 

Traumatic  tetanus  ...  2 

Malarial  fever  ...  ...  2 

Starvation     ...  ...  ...  1 

Anchylostomiasis  ...  ...  1 


Besides  these  twenty-six  cases  eight  were  returned  as 
anchylostomiasis  by  the  physicians  in  charge  of  the 
wards,  one  being  the  case  included  above  ;  and  of  these 
six  were  discharged  cured  and  one  relieved. 

As  regards  the  nationality  of  the  twenty-six  hosts, 
twenty-three  returned  themselves  as  Hindus,  one  each  as 
Eurasian,  Native  Christian  and  Pariah..  Two  of  the 
Hindus  were  Nayars  from  the  West  Coast,  the  rest  were 
the  ordinary  Tamil  cooly  class  drawn  chiefly  from  the 
neighbourhood  of  Madras,  but  partly  from  the  whole 
Presidency,  raany  coming  long  distances.  The  actual 
figures  are  five  born  and  bred  in  Madras  ;  nine  who  had 
been  some  weeks  to  a  few  years  there  ;  eleven  who  came 
from  other  parts  of  the  Presidency  direct  to  the  hospihil, 
and  one,  a  beggar,  who  had  probably  been  all  over  the 
districts.  This  shews  that  the  parasite  exists  both  in 
the  Presidency  Town  and  widely  throughout  the  Presi- 
dency. The  ages  of  these  patients  varied  from  16  to 
70,  the  average  being  36.  This  hospital  admits  as 
in-patients  only  males  over  12  years  of  age,  and  no 
statistics  are  therefore  available  for  women  and 
children. 

Those  cases  are  returned  as  anchytoslomiasis  in 
which  the  eggs  of  the  worm  are  found  in  the  fpe^es 
in  great  abundance,  and  no  other  cause  is  evident  for 
the  very  marked  ansemia  from  which  they  suffer. 
Usually  they  give  a  history  of  an  ana3mia  increasing 
for  one  or  two  years  with,  in  some  cases,  but  not  in  all, 
a  febrile  onset  of  a  few  days,  and  usually  some  discom- 
fort,'doubtless  duodenal,  referred  to  the  epigastrium. 

Of  organic  changes  produced  by  this  parasite,  I 
have  found  none  certain,  but  in  two  cases  changes 
which  I  was  inclined  to  attribute  to  them.  One  was 
in  a  case  which  died  from  perforation  of  the  small 
intestine  high  up.  The  perforation  had  taken  place 
through  a  cicatricial  mass,  not  much  indurated,  encir- 
cling the  bowel  ;  and  the  duodenum  and  first  few 
feet  of  the  ilium  were  found  to  be  the  seat  of  eleven 
circular  cicatrices,  som.e  as  much  as  two  inches  long, 
and  most  unusual  in  appearance.  I  thought,  and  still 
think,  these  were  due  to  the  bites  of  anchylostomata  at 
some  previous  time  which  had  ulcerated  and  cicatrized. 
If  not,  I  do  not  know  to  what  they  were  due.  The 
case  is  recorded  in  the  Transactions  of  the  Madras 
and  South  Indian  Branch  of  the  British  Medical 
Association  for  this  year,  a  plate  accompanying  it. 

The  man  was  not  markedly  anajmic  at  the  time  of 
death,  but  a  few  anchylostomata  were  present.  No  good 
-history  could  be  obtained,  as  he  was  moribund  on  ad- 
mission. 


The  other  supposed  organic  changes  were  a  con- 
siderable cirrhosis  of  the  pancreas,  a  certain  amount 
of  interstitial  nephritis  and  a  doubtful  interstitial  change 
in  the  lever  in  the  post  mortem  on  the  case  of  anchylos- 
toniasis.  This  might  possibly  have  been  produced  by 
long  continued  reflcx-'irritation,  though  I  am  far  from 
asserting  that  it  was. 

As  to  the  numbers  in  which  these  parasites  are  found, 
they  are  as  a  rule  not  many  ;  but  usually,  where  they 
are  present,  some  bites  are  visible  on  the  duodenal 
mucosa.  Females  as  usual  much  predominate.  The 
conclusion  to  be  drawn  from  this  is  that,  whereas  the 
parasite  is  very  commonly  present  amongst  the  poor 
natives  who  come  to  this  hospital,  any  actual  disease 
worthy  the  name  of  anchylostomiasis  and  produced 
by  them  is  rare. 


CLINICAL  FEATURES  OF  BERI-BERI. 

BY  D.  BASU, 
Surgeon  Major,  I,  M.  S, 

The  subject  of  this  paper  is  a  disease  about  which  our 
knowledge  is  by  no  means  very  clear.  It  is  the  want 
of  a  clear  and  accm'ate  knoAvledge  of  this  disease  that 
has  prompted  me  to  take  up  this  subject. 

From  Chevers'  Commentary,  I  learn  that  Dr.  Mal- 
colmson  referred  to  a  pecixliar  form  of  paralysis  of  the 
lower  limbs  due  to  peripheral  neuritis,  and  to  alteration 
in  the  lower  part  of  the  spinal  cords.  In  most  of  his 
cases  there  was  more  or  less  paralysis ;  57  out  of  65 
had  numhness  of  feet  and  hand,  40  had  pain  and 
soreness,  40  oedema,  33  spasms,  11  had  the  gait  of  the 
sheep,  12  tottering  in  walking,  and  2  a  sense  of  weight 
in  the  limbs  or  thorax  (I.M.Gr.,  January  1882.) 

Morehead  says  that  it  (beri-beri)  is  a  general  dropsy 
of  a  complicated  character.  That  the  blood  is  suffi- 
cient in  quantity,  hut  there  is  water  in  undue  pro- 
portion.   It  is  present  in  the  scorbutic  diathesis. 

As  to  the  cause,  he  says :  "  So  watery  blood  and  feeble 
heart  predispose  and  exposui'e  to  cold  and  damp  become 
the  exciting  cause." 

The  disease  he  calls  heri-heri  presents  the  following 
sjTnptoms,  which  may  come  on  suddenly  or  gradually : 
weakness,  nnwillingness  for  exertion,  oppression  and 
weight  at  the  epigastrium,  dyspnoea,  palpitation,  quick 
small  pulse,  becoming  intermittent  and  fluttering, 
scanty  high-colored  urine,  vomiting,  anasarca  and 
bloated  appearance ;  serous  effusion  into  the  areolar 
tissue  of  skin,  and  into  the  pleura,  pericardium,  and 
peritoneum,  pain,  numbness,  stiffness,  with  oedema  of 
lower  extremities,  which  subsequently  become  paralyzed. 
Among  morbid  appearances  he  mentions  anasarca, 
oedema  of  lungs,  hydi'othorax,  hydropericardium, 
ascites,  cranial  effusion.  In  some  cases  traces  of  old 
or  recent  inflammation  of  viscera. 

Professor  McLean  defines  beri-beri  as  an  extremely 
fatal  disease,  characterised  by  anaemia  in  an  extreme 
degree,  ascending  motor  paralysis,  chiefly  of  the  lower 
extremities,  scanty  high-colored  urine,  general  cedema 
with  effusion  into  serous  cavities,  chiefly  the  pleura 
and  the  pericardium ;  occasionally  acute  pain  and 
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oppressioa  at  the  epigastrium.  Death  occurs  generally 
suddenly  either  from  di-opsical  effusions  into  the  thoracic 
cavities,  failing  at  the  heart,  or  embolism.  As  to 
causes,  he  lays  stress  on  climatic  conditions  unfavourable 
to  health,  all  of  which  bring  about  aneemia  or  scurvy. 
As  to  its  relations  to  scurvy,  he  sajs :  "  I  am  strongly  of 
opinion  that  scurvy  plays  a  much  more  important  part 
as  a  predisposing  cause  than  is  generally  accepted."  He 
divides  the  cases  into  acute  and  chronic.  In  some  of 
the  acute  cases  he  says  the  whole  dui'ation  of  the  case 
does  not  exceed  24  hours,  while  there  is  intense  ancemia, 
paralysis,  generally  oedema  and  effusion  of  fluid  into 
the  cavities.  He  distinguishes  the  two  types  of  the 
disease,  and  says  sometimes  the  paralytic  symptoms  are 
marked,  in  others  dyspnoea  and  dropsical  symptoms  are 
more  urgent.  In  all  there  is  evidence  of  intense 
anaemia,  anasarca,  prostration,  quick  small  pulse  with 
subnormal  temperature  and  scanty  urine.  As  to  morbid 
anatomy,  he  refers  to  the  watery  condition  of  the 
blood  with  diminution  in  the  number  of  red  blood 
globules,  and  presence  of  water  in  every  organ  or 
tissue  of  the  body  ;  the  heart  is  enlarged,  soft  and  flabby ; 
the  spinal  cord  is  almost  always  congested,  and  fluid  is 
found  in  the  spinal  cavity. 

Sir  W.  Moore  considers  beri-beri  to  be  a  peculiar 
form  of  scurvy.  The  symptoms  of  the  disease,  according 
to  him,  are  great  debility,  stiffness  of  legs  and  thighs, 
succeeded  by  numbness  and  swelling  of  those  parts,  -with 
great  difficulty  in  using  the  limbs.  Then  the  body 
becomes  swollen,  the  breathing  quick,  and  the  pulse 
feeble,  while  the  urine  is  scanty  and  thirst  great. 
Diarrhoea  and  insensibility  terminate  the  illness. 
Sir  J.  Fayrer  defines  the  disease  as  follows  : — 
"  A  disease  characterized  by  anaemia,  anasarca,  dege- 
neration of  muscular  tissue,  effusion  into  the  seroiis 
cavities,  debility,  numbness,  pain,  and  paralysis  of  the 
extremities,  specially  the  lower,  pericardial  anxiety, 
pain,  and  dyspncea,  scanty,  high  colored  urine  ;  and  in 
some  cases  drowsiness  and  sleepiness."  Among  causes, 
he  mentions  certain  conditions  of  soil,  air,  and  water, 
food  deficient  in  quantity,  quality  or  variety.  Death 
results  rapidly  in  some  acute  cases,  with  83'mptoms  of 
effusion  into  thoracic  and  abdominal  cavities,  or  within 
the  skull ;  by  exhaustion,  syncope,  or  foimation  of 
coagula  either  in  systemic  or  pulmonary  circulation. 
Sir  Joseph  suggests  that  the  symptoms  might  be  due  to 
the  presence  of  some  kind  of  hsematozoon  in  the 
blood. 

I  now  beg  to  place  before  you,  gentlemen,  the  views 
held  by  different  observers  on  some  epidemic  outbreaks  of 
disease  which  have  been  called  the  "beri  beri,"  "  acute 
epidemic  dropsy,"  "beri-beri  fever,"  and  "acute 
anaemic  dropsy."  The  first  of  these  outbreaks  took 
place  in  the  criminal  prison  at  Singapur  in  the  year  1875, 
and  continued  till  1880.  Dr.  J.  Rowell,  Principal 
Medical  Officer,  Straits  Settlements,  noticed  that  the 
symptoms  set  in  either  gradually  or  suddenly,  and  that 
they  were  weakness,  lassitude,  inaptitude  for  exertion, 
general  anasarca,  sense  of  fullness  at  the  pit  of  the 
stomach,  tension  and  weight  at  the  pericardia,  dyspnoea, 
vomiting,  uneasy  sleep,  feeble,  frequent  pulse,  fluttering 


of  the  heart,  muscular  spasms,  stiffness  of  the  legs 
and  thighs,  followed  by  nvimbuess,  later  on  by  oedema, 
and  sometimes  paraplegia ;  with  a  scarlet  aspect  the 
extremities  were  cold.  The  bowels  were  torj)id  and 
urine  scanty,  high-colored,  albuminous.  The  mtellect 
remained  unclouded,  the  gums  were  spongy.  Burning 
of  hands  and  feet  was  not  observed  as  a  symptom,  nor 
any  fever.  Mortality  ranged  between  sixteen  and 
twenty  per  cent.  Death  sometimes  took  place  suddenly 
within  a  few  hours. 

Soon  after  this  outbreak  in  Singapur,  an  epidemic 
disease  invaded  Calcutta  and  its  neighbourhood  in  1877. 
It  was  at  first  styled  the  "  new  disease,"  and  then 
different  ol  servers  applied  different  epithets  to  it. 
Some  called  it  "  beri-beri,"  others  "  acute  oedema," 
others  again  "  epidemic  di'opsy,"  and  a  few  took 
it  to  be  an  exanthematous  fever.  A  similar  disease  alao 
appeared  soon  in  Dacca,  Shillong,  and  Sylhet, 
Most  of  the  popular  practitioners  at  Calcutta, 
Native  and  European,  witnessed  the  epidemic,  and 
had  to  treat  cases  of  the  disease.  The  members  of 
the  Calcutta  Medical  Society  took  a  great  interest  in 
the  disease,  and  interesting  descriptions  took  place  at 
their  meetings  as  to  the  natui'e  of  this  new  disease. 
There  was  a  great  difference  in  the  opinion  of  different 
observers. 

Dr.  Smith  said  that  scorbutic  dyscrasia,  which  is  so 
prominent  a  feature  in  beri-beri,  was  markedly  absent 
in  this  disease.  Even  latent  scurvy  seemed  to  be  absent 
in  many  cases.  Nervous  pain  and  sensation  of  burning 
were  commonly  experienced,  and  discoloration  of  the 
skin  was  noticed. 

Dr.  Harvey  considered  the  disease  to  be  beri-beri. 
He  found  distinct  anfemia  in  all,  and  anaemic  bruit  in 
several.  Anaemia  was  a  constant  condition  which  he 
found.  Many  suffered  from  fever.  There  was  enlarged 
spleen  in  many,  but  not  in  all  cases.  A  few  had  scorbu- 
tic or  at  least  spongy  gums.  In  two  cases  he  found  an 
approach  to  paralysis  of  the  lower  limbs,  as  if  from 
effusion  of  scrum  into  the  spinal  canal,  and  in  a  good 
many  more  there  was  great  difficulty  in  walking, 
apparently  not  due  to  paralysis,  but  to  the  local 
condition  of  the  limbs. 

Dr.  McConnell  reported  that  the  disease  was  not  at 
all  special  or  peculiar ;  that  its  essence  was  intermittent 
fever,  with  great  anaemic  exhaustion ;  oedema  of  the 
feet,  or  in  some  cases  the  upper  limbs,  or  even  general 
dropsy,  occuning  in  persons  reduced  to  low  health. 
Dr.  Rammoy  Eoy,  then  in  charge  of  Sambhoo  Nath 
Pandit's  Dispensary,  Bhowanipur,  having  returned  from 
Madras,  where  he  had  seen  500  cases  of  beri-beri,  had 
to  treat  150  cases  of  the  new  disease.  He  had  no  diffi- 
culty in  identifying  the  disease  as  beri-beri,  which  he 
had  treated  in  Madras. 

Dr.  Coates  had  seen  beri-beri  among  the  Madras 
sepoys  at  Cuttack,  and  also  cases  of  the  new  disease,  or 
acute  oedema  in  Calcutta  ;  and  he  was  of  opinion  that 
the  disease  that  he  saw  in  Calcutta  was  not  the  same  as 
what  he  had  seen  among  the  sepoys  in  Cuttack,  i/s., 
beri-beri. 
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Dr.  0  Brien's  experience  of  about  200  cases 
in  SliiUong  led  him  to  form  tlie  opinion  that  the 
disease  was  as  contagious  as  measles,  scarlatina,  and 
other  infectious  exanthemata.  He  did  not  find  scor- 
butic diathesis  in  a  large  number  of  cases.  In  several 
cases  there  was  no  appreciable  lever.  He  had  met  with 
oedema  of  the  limgs,  and  pneumonia  in  some  cases,  and 
had  met  with  several  deaths. 

Dr.  K.  McLeod,  who  had  ample  opportunities  to  elicit 
information  on  the  subject  of  the  new  disease  at  the 
time,  has  given  his  views  on  the  subject  in  the  elaborate 
paper  on  "  Epidemic  Dropsy,"  read  by  him  before 
the  Epidemiological  Society  of  London.  He  says  :  "  I 
incline  to  the  belief  that  the  disease  was  really  an 
exanthematous  fever,  the  dropsy  constituting  a  pheno- 
menon homologous  to  eruptions  of  such  diseases." 
Again :  "  Nor  do  the  nature  and  course  of  the  disease 
waiTant  any  suspicion  that  it  was  du.e  to  any  intestinal 
parasite,  similar  to  that  which  has  been  found  in  Cey- 
lon and  Assam,  to  be  associated  with  the  prevalence 
of  anaemia  and  cachectic  states,  frequently  terminat- 
ing in  di'opsical  effusion." 

Among  the  symptoms  of  the  disease  he  mentions : 
Dropsical  swelling  of  the  limbs,  occasionally  of  the  body 
and  face.  Fever  sometimes  before,  sometimes  after,  the 
swelling,  in  some  cases  absent;  diarrhoea  commonly, 
dysentery  in  a  few ;  burning  and  pain  in  the  affected 
limbs  at  commencement.  Purple  livid  discoloration  of 
the  skin  in  some  cases,  disappearing  on  pressure ;  urine 
scanty  or  excessive  without  albumen.  Dyspnoea  cough 
and  palpitation  in  most  cases,  great  emaciation,  pros- 
tration and  aneemia.  Death  often  sudden  and  early. 
Of  the  several  symptoms  dropsy  constitutes  the  most 
prominent  and  apparently  the  essential  and  indispen- 
sable feature  of  the  disease ;  the  other  symptoms  might 
or  might  not  be  present.  PjTexia,  a  frequent  if  not  a 
constant  symptom,  skin  irritation  and  deep-seated  pain 
in  the  limbs  is  a  decided  feature  of  the  disease.  Para- 
lysis was  absent.  An  exanthematous  eruption  was  a 
feature  of  the  disease  in  a  certain  proportion  of  the 
Calcutta  cases.  Disturbances  of  respiration  and  circu- 
lation were  quite  prominent  phenomena.  Antemia  was 
an  essential  feature  of  the  disease,  but  evidences  of 
scorbutic  dyscrasia  were  less  maiked. 

After  reviewing  the  reports  on  the  outbreaks  of 
"beri-beri  fever"  in  different  parts  of  the  coTxntry, 
Dr.  N.  Chevers  formed  the  opinion  that  the  disease 
belonged  to  the  class  of  exanthemata,  and  that 
the  dropsy  and  the  paralytic  symptoms  were 
only  the  seqxielse  of  the  disease.  And  fm-ther  he 
says :  "  Although  its  manifestations  are  numerous 
and  complex,  I  think  that  on  carefully  studying 
its  phenomena  we  cannot  fail  to  arrive  at  the 
conclusion  that  the  acute  epidemic  beri-beri  is  not, 
as  some  have  thought,  a  group  of  diseases,  but  a 
malady  quite  distinct  from  all  others,  a  fever  of 
varying  type,  but  characterized  by  a  very  marked 
individuality."  Regarding  its  relation  to  scm'vy,  he 
says :  "  I  think  that,  when  we  state  the  fact  that,  wher- 
ever beri-beri  prevails,  it  specially  selects  the  scui'vied, 
we  are  free  fi'om  the  error  of  supposing  that  acute 


beri-beri  is  an  expression  of  scorbutic  cachexia  ";  and 
regarding  its  connection  with  malaria,  he  says :  "  I  think 
we  are  justified  in  concluding  that  beri-beri  is  not 
a  malarial  fever,  but  that  the  victims  of  malarial 
cachexia  are  specially  liable  to  sviffer  from  its  effects." 
Viewing  beri-beri  in  its  paraplegic  aspect.  Dr.  Chevers 
says :  "  One  of  the  leading  sequelte  of  beri-beri  being 
anasarcous  and  dropsical  effusion  into  the  areolar  tissue 
and  serous  cavities,  the  occurrence  of  spinal  paralysis 
in  various  degrees  as  one  of  its  complications  is  clearly 
accounted  for."  Then  he  says  :"  The  stiffness  of  the 
lower  limbs  is  frequently  due  to  the  presence  of  hard 
oedema,  not  to  spinal  paralysis,  ;  but  in  many  cases  of 
beri-beri  distinct  impairment  of  motor  and  sensory 
power  in  the  lower  limbs  had  been  observed." 

We  may  observe  how  very  difficult  it  was  to  come  to  a 
definite  opinion  as  to  the  nature  of  the  disease,  and  how 
very  different  were  the  views  held  by  the  different  obser- 
vers. Even  Drs.  Harvey,  Coates,  and  liammoy  lioy, 
who  had  seen  true  cases  of  beri-beri  in  Madras  and  else- 
where, differed  in  their  opinions ;  while  Drs.  Harvey 
and  Roy  thought  the  disease  to  be  beri-beri.  Dr.  Coates 
did  not.  Dr.  Smith  also  was  inclined  to  think  that 
it  was  not  beri-beri.  Dr.  McConnell  thought  it  was 
essentially  intermittent  fever  neglected,  aggravated  and 
complicated.  Both  Dr.  McLeod  and  Dr.  Chevers  held 
that  the  disease  belonged  to  the  class  of  exanthemata, 
and  yet  their  views  were  different.  While  one  takes 
it  to  be  true  epidemic  beri-beri  and  calls  it  by  the 
name  "  beri-beri  fever,"  and  lays  particular  stress 
on  the  fever  and  eruption  on  the  skin,  and  considers 
the  dropsy  and  the  paralytic  symptoms  to  be  seqiielte 
of  the  disease,  and  considers  the  malarial  and  scorbutic 
dyscrasiaa  to  be  favorable  circumstances,  and  does  not 
say  anything  about  ancemia,  the  other  thinks  the 
disease  to  be  different  from  beri-beri  and  calls  it 
"  epidemic  dropsy,"  and  says  that  the  dropsy  consti- 
tutes the  essential  and  indispensable  feahire  of  the 
disease,  the  other  symptoms  might  or  might  not  be 
present.  Next  to  dxopsy,  he  considers  antemia  to  be  an 
essential  feature  of  the  disease,  and  further  that  fever 
was  frequently  present,  if  not  constantly.  An  exanthe- 
matous eruption  was  a  feature  of  the  disease  in  a 
certain  proportion  of  the  cases  only,  and  that  the 
symptoms  were  not  likely  to  be  due  to  any  intestinal 
parasite. 

This  brings  us  to  the  outbreak  of  an  epidemic  disease 
called  by  the  name  of  "acute  anfcmia  dropsy,"  which 
took  place  in  the  Island  of  Mauritius  in  187S-79. 
From  Dr.  Lovell,  the  Chief  Medical  Officer's  report,  we 
gather  that  the  most  prominent  symptoms  of  the 
disease  were  anasarca  of  the  lower  extremities  often 
extending  to  the  upper  extremities  and  trunk  and  sel- 
dom to  the  face,  and  in  worst  eases  complicated  with 
ascites,  hydropericardium,  hydi-othorax.  The  premoni- 
tory symptoms  were  diarrhoea  or  vomitmg  or  both,  deep- 
seated  pain  in  the  limb,  epigastrium,  and  abdomen, 
accompanied  with  slight  fever  and  in  most  eases  by  a 
roseolar  rash.  Dr.  Lovell  said  that  the  anasarca  was 
one  of  the  most  striking  features  of  the  disease,  and 
anaemia  was  a  constant  feature.     He  distinguishes 
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"acute  ansemia  di'opsy  "  from  beri-beri.  The  first  distinc- 
tion is  the  absence  of  paralj'tic  symptoms ;  second,  the 
low  moitality  (2  or  3  per  cent.) ;  third,  the  presence  of 
the  preliminary  sj-mptoms  of  diarrhoea  or  vomiting, 
which  were  absent  in  beri-beri ;  and  f onrth,  the  pre- 
f^ence  of  the  rash  which  is  not  met  with  in  beri-beri. 
His  conclusion  is  that  the  acute  anfemia  dropsy  is  a 
disease  si(i  g  ncris,  not  due  to  malaria,  nor  identical 
with  beri-beri. 

Beri-beri  prevailed  very  severely  in  1885  and  1886 
in  Sumatra  and  Java  and  cansed  veiy  heavy  mortality, 
which  led  the  Netherland's  Government  to  depute 
Professor  Pekelharing  to  investigate  the  cause  of  the 
disease,  and  to  suggest  preventive  measures.  Here 
the  disease  was  characterised  by  the  peculiar  paralytic 
symptoms  in  addition  to  the  anaemia.  Post-mortem 
examination  of  bodies  showed  that  tlie  symptoms  were 
due  to  degeneration  of  nervous  tir  sues,  particularly  the 
peripheral  nerA-es.  Professor  Pekelharing  discovered 
a  peculiar  kind  of  micro-organism  in  the  blood  of 
patients.  Dr.  Max  Glogner,  of  the  Dutch  Ai'chipelago, 
noticed  a  constant  weariness  and  painfidness  of  the 
lower  extremities,  and  abnormal  condition  of  the  heart, 
shortness  of  breath.  He  found  that  not  only  the 
coloring  matter  of  the  blood,  biit  also  the  nimiber  of 
red  blood  cells,  was  diminished.  He  admits  that  in 
the  course  of  the  disease  a  pernicious  influence  on  the 
blood  is  visible,  and  he  compares  beri-beri  with 
malaxial  fever,  and  points  out  certain  resemblances 
between  them,  including  the  efficacy  of  quinine  in 
beri-beri. 

Beri-beri  is  endemic  in  Ceylon.  Here  it  was  that 
Dr.  Kynsey  found  the  anchj'tosloma  duodenale  in 
the  intestines  of  the  patients  suffering  from  beri-beri. 
He  attributed  the  ansemia  and  the  dropsy  to  Ihe 
presence  of  these  worms  in  the  intestines,  and  did  not 
recognize  any  other  disease  as  beri-beri  apart  fi'om 
anchylostomiasis. 

Surgeon-Captain  Evans  considers  beri-beri  to  be  due 
to  malaria.  He  had  seen  the  disease  as  it  prevails  in 
Burma.  There  the  prisoners  in  the  Mandalay  Jail 
suffered  from  the  paralytic  form  of  the  disease.  He 
has  also  seen  the  disease  in  Assam,  where  it  assumes 
the  progressive  pernicious  anoemic  type,  accompanied 
by  dropsy.  Erora  carefid  miscroscopical  examination 
of  blood  in  each  case,  he  comes  to  the  conclusion  that 
both  the  forms  of  the  disease  have  a  common  origin 
in  the  blood  poisoning  produced  by  malaria.  (I.  M.  G., 
December  1892). 

Dr.  Thomas,  Medical  Officer,  17th  M.  I.,  in 
his  paper  on  the  subject  of  beri-l^eri,  gives  his  views 
regarding  it,  after  having  treated  a  large  number  of 
oases.  He  s  lys  :  "  In  a  very  large  number  of  my  cases 
the  proximate  cause  was  due  to  tlie  presence  of  anchy- 
lostoma  duodenale  in  the  intestinal  canal :  the  greater 
tlie  nimiber  of  tliese  parasites  present,  the  greater  the 
severity  of  the  disease." 

Among  the  symptoms  of  the  disease  noticed  by  him 
are :  weakness  and  stiffness  of  the  ankles,  legs,  thighs, 
numbness  followed  by  burning  in  the  sole  of  the  foot ; 


oedema,  puffiness,  swelling  and  lividity  of  the  face  ;  un- 
steady, tottering  gait ;  great  prostration ;  scorbutic  taint 
in  41  per  cent,  of  the  cases;  pain  in  the  ensiforin  car- 
tilage ;  loss  of  sensation  in  the  feet  and  legs ;  cutaneous 
anaesthesia ;  loss  of  irritability  to  mechanical  and  elec- 
tric stimuli ;  tenderness  of  the  gastrocnemii  muscles ; 
absence  of  patellar  tendon  reflex  ;  spasm  of  the  limbs ; 
dyspnoea  hurried ;  irregular  and  painful  respiration ; 
serious  effusion  into  the  cavities ;  general  anoemia ; 
pei'icordial  anxiety  ;  in-egularity  and  palpitation  of  the 
heart ;  great  nervous  depression ;  peri-and  endo-cardial 
effusion  with  failure  of  the  heart ;  scanty  high-colored 
urine. 

This  is  also  the  view  which  Surgeon-Major  Giles 
holds  as  to  the  natm'e  of  beri-beri  and  kala-a^^ar, 
diseases  which  have  prevailed  so  severely  in  the 
province  of  Assam  within  the  last  few  years.  Deputy 
Surgeon  General  Costello,  Principal  Medical  Officer  and 
Sanitary  Commissioner  for  A<sam,  in  his  Annual  Report 
for  1888,  makes  ^.pecial  mention  of  tliese  two  diseases. 
He  first  describes  the  peculiarly  imhealthy  and  insani- 
tary conditions  in  which  the  people  live — conditions 
which  are  most  favourable  to  the  production  of  malarial 
fever,  and  then  gives  his  opinion  that  he  could  in  no 
instance  distinguish  an}'  cases  as  being  in  the  least 
different  from  a  very  aggravated  form  of  malarial  fever, 
with  its  usual  results  when  so  aggravated  and  neg- 
lected. Further  on  he  saj^s  that  "the  opinion  of  the 
best  Civil  Surgeons  of  the  province,  as  well  as 
my  predecessor,  an  officer  of  great  experience,  was,  and 
is,  that  the  apparently  peciTliar  form  of  fever  is  nothing 
more  than  a  very  aggravated  and  often  neglected  mala- 
rial fever  and  that  its  so-called  distinguishing  features, 
such  as  anaemia,  enlargement  of  the  spleen  and  liver, 
with  cbopsy,  dian-hoea,  &c.,  &c.,  are  ordinary  results  of 
unusually  severe  and  neglected  malarial  fever.  '  He 
also  recommended  to  Government  that  an  officer  should 
be  specially  deputed  to  invest  igate  into  the  causes  of 
the  heavy  mortality  from  these  two  diseases. 

Thereupon,  Surgeon -]\Inj  or  Giles  was  specially 
deputed  to  Assam.  Dr.  Giles  submitted  his  report  in 
1890,  I  believe,  but  I  regret  I  have  not  got  a  copy  of 
his  report,  and  I  shall  therefore  refer  to  the  rrsymi' 
of  the  report  as  it  appeared  in  the  Indian  3R'dical 
Gazetti'  (June-July  1892),  Sitrgeon-Major  Giles  did 
not  find  any  such  disease  as  the  epidemic  peripheral 
neuritis  of  Malcomson  in  Assam,  and  after  comparing 
the  cases,  he  came  to  the  conclusion  that  kala-azar  and 
beri-beri  were  identical  and  not  two  different  diseases. 
Then  he  says :  "  The  disease  is  characterized  by  extreme 
anaemia,  a  peculiar  leaden  tone  of  the  complexion, 
while  the  conjunctiva  presents  a  peeidiar  bluish-white 
tint,  dj'spepsia,  occasional  attacks  of  p^Texia, 
diarrhoea,  distressing  breathlessness,  and  finally  ell-op- 
s'es  of  the  serous  cavities  and  of  the  lungs,  and  celhdar 
tissue.  The  patient  is  reduced  to  a  hel^pless  condition. 
Profound  depression  of  the  system,  persistently  siib- 
normal  temperature.  The  immediate  cause  of  death 
is  commonly  either  dysentery,  pneumonia  or  bronchitis. 
The  stools  of  patients  contain  many  anchylostomata  ; 
and  ^jo.si'-wwri!,'  m'  examinations  of  bodies  showed  that 
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the  intestines  harboiu-ed  these  nematode  worms  in 
numbers,  where  they  acted  as  so  many  blood-suckers." 
From  all  these,  Sm-geon-Major  Griles  came  to  the 
conclusion  that  the  antemic  and  other  symptoms  of  the 
disease  were  .attributable  to  the  presence  of  this  worm 
in  the  intestines,  and  gave  the  name  of  "  anchylosto- 
miasis "  to  the  diseases  known  as  beri-beri  and 
kalaazar  in  Assam. 

Dr.  Dobson,  late  Civil  Sm-geon  of  Dhirbri,  who 
enjoyed  very  favourable  opportunities  of  studying  the 
diseases,  and  who  made  very  careful  and  searching- 
enquiries  into  the  prevalence  of  anchylostomiasis  in 
India,  is  worth  referring  to  in  connection  with  these 
diseases.  Dr.  Dol)Son's  experiments  on  the  emigrants 
passing  through  Dhubri  to  Assam  prove  the  almost 
universal  existence  of  the  anchylostoma  in  Bengal, 
Madras  and  Nepaul,  when  65 "38  per  cent,  of  the 
healthiest  looking  of  the  imported  population  of  Assam 
is  found  to  be  aifected  A^dth  the  parasite  while  in  transit 
from  the  recruiting  districts  to  the  labour  districts.  In 
one  place  Dr.  Dobson  says  :  "  In  my  enquiries  I  have 
noticed  numbers  of  cases  where  the  parasite  was  found, 
but  where  anpemia  was  wanting  altogether,  or  not 
present  at  first.  Again,  all  the  healthy  coolies  and  prison- 
ers, &c.,  showed  not  a  trace  of  ansemia,  although  in  a 
large  proportion  in  them  the  anchylostoma  existed  in 
numbers.  In  otliers  in  bad  health,  the  antemia  has  been 
intense  and  the  parasite  found  ;  and  in  several  dropsy 
and  anasmia  were  found,  but  no  parasites.  These 
anaemia  cases  from  the  first  were  looked  on  as  cases  of 
beri-beri."  In  another  place  Dr.  Dobson  says  :  "  I 
contend  that  malarin,  has  a  great  deal  more  to  say  to 
this  excessive  mortality  in  this  district  (Groalpara) 
under  the  heading  kala-azar  than  Surgeon-Major 
Griles  gives  it  credit  for  ;  and  further  we  have  still  to 
learn  more  regarding  the  pernicious  effects  produced 
by  anchylostomiasis  before  we  can  credit  them  with 
the  disease  known  as  kala-azar,  and  which  latter,  I 
take  it,  is  malarial  poisoning." 

Dr.  Dobson  makes  a  distinction  between  the 
kala-azar  and  the  beri-beri  cases.  In  the  former 
cases  emaciation  is  a  leading  symptom,  but  antemia 
is  not  generally  present.  The  spleen  is  much  enlarged. 
Generally  there  is  no  dropsy,  and  there  is  a  history  of 
fever.  The  beri-beri  cases  have  intense  ansemia,  at 
times  coupled  with  cb-opsy,  which  may  be  general  or 
partial,  but  no  enlargement  of  spleen. 

Dr.  Sandwith  of  Cairo  has  wi-itten  an  excellent  paper 
on  anchylostomiasis.  He  says  the  digestive  system  is 
first  affected  and  the  symptoms  begin  with  pain  in  the 
epigastrium,  the  appetite  is  affected,  sometimes  there 
is  an  earth-hunger,  constipation  is  a  constant  symptom, 
the  urine  is  pale  in  color  and  of  low  specific  gravity, 
with  a  trace  of  albumen  in  most  advanced  cases,  pain 
in  the  head,  giddine-s,  pain  and  weakness  in  the 
knees ;  there  is  palpitation,  hypertrophy  of  the  heart  in 
some  advanced  cases,  dyspnoea  and  noises  in  the  ears, 
marked  ansemia,  pallor,  oedema  of  the  legs,  diminution 
in  the  number  of  red  blood  cells  and  amount  of 
bsemoglobin,    sub-normal  temperature    and  debility 


and  wasting.  Dr.  Sandwith  is  of  opinion  that  the  disease 
is  due  to  the  presence  of  anchylostoma  in  the  intestines. 
He  does  not  consider  his  cases  to  be  cases  of  beri-beri, 
which  he  says  would  seem  to  be  a  specific  peripheral 
neuritis. 

From  the  above  brief  siu-vey  of  the  vie^o's  held  by 
the  different  authoiities  in  regard  to  l^eri-leii,  Ave 
gather  that  the  term  has  been  applied  to  different  or 
at  least  dissimilar  diseased  conditions  of  the  body, 
that  by  one  set  of  observers  the  disease  is  considered 
to  be  an  outcome  of  seiu'Ay,  or  a  peculiar  manifesta- 
tion of  that  pretty  well  lecognised  disease.  Among 
them  we  find  the  names  of  Morehead,  Maclean,  and 
Sir  W.  Moore. 

Then  we  find  at  least  two  if  not  three  olservers 
who  take  beri-beri  to  be  a  peculiar  exanthematoxis 
disease,  infectious  and  having  its  period  of  incubation 
and  development  and  abatement,  and  its  sequehe. 
One  of  them,  Dr.  GheA'ers,  takes  the  disease  to  be  a 
form  of  fever  and  calls  it  beri-beri  fever.  The  other 
(Dr.  McLeod)  takes  it  to  be  essentiallj^  fi  kind  of 
dropsy.  Dr.  O'Brien  also  thought  the  disease  to  be 
exanthematous  in  natm-e. 

Dr.  Rowell  of  Singapur  calls  the  disease  that  broke 
out  there  to  be  beri-beri.  Dr.  Lovell  of  Mamitius 
takes  his  cases  to  1  e  a  peculiar  form  of  dropsy  due 
to  anoemia. 

Then  again,  Ave  find  some  who  consider  l;eri-beri 
to  be  a  peculiar  manifestation  of  malarial  cachexia, 
■  or  at  least  analogous  to  malaria,  and  due  to  similar 
causes  or  originating  under  similar  circumstances. 
Among  them  we  find  the  names  of  Dr.  Max  Glogner 
and  Dr.  Evans.  We  may  also  mention  the  name  of 
Dr.  Costello  as  holding  the  same  view,  thoxigh  it  is 
not  beri-beri  exactly  he  refers  to,  but  kala-azar  which 
he  takes  to  be  the  result  of  malaria.  Dr.  Dobson  also 
thinks  kala-azar  to  be  mainly,  if  not  solely,  due  to 
malaria  ;  and  CA'en  l}eri-beri  is  probably  not  due  to 
what  is  called  by  another  set  of  observers  to  be  anchy- 
lostomiasis. Among  them  we  find  the  names  of  I)r. 
Kynsey,  Dr.  Thomas  and  Dr.  Griles,  and  lastly,  while 
Dr.  Griles  is  of  opinion  that  the  kala-azar  and  the 
beri-beri  of  Assam  are  the  one  and  the  same  disease 
and  due  to  the  presence  of  anchylotoma  duodenale 
in  the  intestines,  Dr.  Sandwith  of  Cairo,  while 
admitting  that  the  pernicious  ana?mia  of  the  tropics 
is  due  to  the  nematode  worm,  does  not  think  it  to  le 
identical  Avith  beri-beri,  but  takes  beri-beri  to  le  a 
kind  of  epidemic  miiltiple  or  peripheral  neuritis  as 
described  b^'  Dr.  Malcolmson  fifty  years  ago,  and  as 
has  been  lately  observed  by  Peckelharing  and  Wiiikler 
in  Sumatra  and  JaA-a.  Again,  Dr.  Dolison,  while  ad- 
mitting that  a  peculiar  form  of  anaemia  (now  malarial) 
might  be  due  to  the  presence  of  namiatode  worm,  opposes 
Dr.  Giles'  theory  that  the  kala-azar  and  beri-beri  of 
Assam  are  due  merely  to  the  presence  of  the  worm 
in  the  intestines,  as  he  has  found  the  healthiest  men 
of  different  parts  of  the  couutry  to  harbour  sncli  worm 
without  in  the  least  suffering  any  eA'il  effects  from 
the  same. 
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DISCUSSION. 

Jl.  L.  Dutt  (Hooglily)  in  his  experience  had  found  the  moist 
variety  of  the  beri-beri  to  be  most  commonly  prevalent  in 
Bengal,  especially  in  Assam  and  the  adjoining  districts.  The 
most  common  symptoms  were  those  of  peripheral  neuritis,  com- 
mencing in  the  legs,  but  the  characteristic  groups  of  symptoms 
consisted  of  cardiac  weakness  and  subsequent  dropsy,  both 
subcutaneous  and  visceral,  all  due  to  degeneration  of  tlie  cardiac 
fibres  of  the  vagus.  The  first  symptoms  observed  were  increase 
of  cardiac  dulness  to  the  right  with  rough  first  and  accentuated 
second  pulmonary  sounds,  with  occasionally  full  veins  in  the 
right  side  of  tbe  neck,  These  symptoms  coincided  with 
complaints  of  weakness  ami  pariesthesia  of  the  legs. 

The  so-called  Assam  fever  he  found  on  analysis  to  consist  of 
three  groups  of  cases  : — 

1.  Malarious  fever  1   One  or  two  or  all  the  causes  mav  exist  in 

2.  Moist  ben-ben      >■       •     i  m  i  i  •  i- 

3.  Anobyiostomiasis  )  a  smgle  Case,  ihe  most  common  combmatioa 
is  cl'ronic  malarious  poisoining  with  beri-beri.  The  dry  variety 
of  beri-beri  was  rarely  seen  in  Bengalis.  It  was  frequently 
observed  in  Chinamen  in  Galcuttn.  The  principal  sympton,s 
were  pariesthesia  and  hypersesthesia  with  diminisiied  knee  jerk, 
without  any  perceptible  muscle  atrophy  with  paralysis  of  the 
legs  supervening.  The  cardiac  and  dropsical  symptoms  were 
absent  in  th,e  cases  he  had  seen,  and  it  followed  a  very  chronic 
course. 

R.  W.  Pilgrim  (Calcutta)  wished  to  add  a  few  remarks  on 
the  subject  of  beri-beri  b^ised  on  an  experience  of  upwards  of  200 
cases  which  had  come  under  his  observation  during  the  last 
three  years.  Tliey  had  occurred  in  every  case  in  one  section  of 
tlie  community  alone,  viz.,  the  Chinese,  and  almost  invariably 
amongst  those  who  were  carpenters,  the  bootmakers  enjoying 
an  almost  complete  immunity  from  the  disease.  The  cases 
were  at  first  regarded  as  peripheral  neuritis,  due  probably  to 
exposure,  syphilis  or  other  causes,  but  as  the  cases  became 
more  numerous,  and  were  investigated  more  closely,  it  was 
found  that  tiie  circulatory  system  was  almost  always  implicated 
in  a  most  chaiacteristic  manner.  It  was  found  that  aliout  50  per 
cent,  had  well  marked  miiral  regurgitant  muimurs,  which  usually 
disappeared  under  rest,  removal  from  the  focus  of  infection, 
and  tonic  tieatment.  In  the  remaining  50  per  cent.,  though  there 
was  no  murmur  the  first  sound  was  often  impure,  tlie  second 
pulmonary  sound  accentuated,  and  in  a  few  cases  hypertrophy, 
and  in  one  dilatation  of  the  heart  was  noticed  ;  but  one  of  the 
most  characteristic  features  of  circulatory  disturbance  was  that 
recently  noted  by  Dr.  Glogner  in  an  interesting  brochure,  vis., 
the  reujarkai)le  variation  in  the  frequency  of  the  heart  heat  ;  in  the 
morning,  for  instance,  the  frequency  would  be,  say,  60,  the  same 
evening  90,  next  morning  70,  and  perhapi-  50  the  same  evening. 
Dr.  Pilgrim  regarded  this  :is  most  charateristic  of  the  form 
o£  disease  he  was  describing.  Another  point  he  noticed 
was  the  peculiar  absence  of  anaatnia  in  the  great  majority  of:  these 
cases  ;  in  only  very  few  was  even  a  moderate  degree  of  anaimia 
present,  and  the  presence  or  absence  ot  anajiiiia  was  carefully 
determined  by  the  use  of  the  hoeinocytometsr.  Another  sign 
that  was  present  in  a  large  number  of  cases  was  a  fine  tremor  of 
the  hands.  The  clinical  history  of  most  of  these  cases  was 
briefly  as  follows  :  A  healthy  man  would  be  attacked  with 
fever  lasting  a  few  days,  associated  with,  or  shoi  tly  followed  by, 
nedema  of  the  feet  and  legs  (this  was  not  always  present),  and 
pains  in  the  calves  of  the  legs  and  burning  sensation  over  the 
epigastrium.  These  symptoms  were  usually  associated  with 
palpitation  of  the  heart  and  even  actual  dyspnoea  in  certain  cases. 
As  a  rule  when  the  acute  symptoms  of  invasion  were  passing 
oft",  and  the  patient  began  to  get  up,  he  found  his  legs,  and  in 
many  cases  his  hands  or  wrists,  were  extremely  weak,  and  this 
weakness  increased  from  day  to  day,  till  the  cliaracteristie  reeling 
gait  with  wide  intervals  between  the  feet  was  established,  and  in 
bad  cases  until  the  patient  was  absolutely  unable  to  get  up  and 
stand.  In  all  cases  the  patellar  reflex  was  either  abolished  or 
at  least  markedly  diminished,  though  in  some  cases  during  the 
early  days  it  was  augmented.  Associated  with  this  paresis  was 
marked  impairment  of  tlie  sensibility  of  the  skin  to  touch — afi  e- 
quent  but  not  constant  feature  of  the  disease.    In  only  one 


case  was  there  general  anasarca,  and  onl}'  three  of  the  cases  died. 
With  regard  to  etiology,  the  stools  of  a  large  number  of  the  cases 
were  diligently  searched  by  himself,  and  especially  by  Dr. 
Walsh,  to  discover  if  there  were  signs  of  the  presence  of  anchy- 
lostoinata,  but  to  no  purpose.  In  a  lesser  number  of  cases  the 
blood  was  stained  and  examined  under  a  high  power,  but  they 
were  unable  to  find  any  of  the  microbes  so  well  figured  and 
described  in  Pekelharing's  Monograph,  but  this  was  piobably 
due  to  the  cases  examined  not  being  sufficiently  recent  or  to 
their  own  fault,  for  in  conclusion  Dr.  Pilgrim  wished  to  say 
that,  though  Pekelharing's  observations  require  confirmation,  in- 
asmuch as  bis  inoculation  experiments  failed  in  a  large  number 
of  cases,  and  because  his  series  of  cultivations  are  not  altogether 
satisfactory,  still  he  was  convinced  that  future  research  would  in 
great  measure  confirm  those  results,  and  at  all  events  show  that 
the  disease  was  due  to  micro-organisms  in  the  blood  leading  to 
lesions  in  the  nerves. 

A.  H.  Nott  (Hazaribagh)  had  had  of  late  somewhat  unusual 
opportunities  of  post  mortems,  and  thought  his  experience  was 
perhaps  worth  mentioning.  During  the  last  two  years  he  had 
seen  nearly  70  post  mortems  on  prisoners  and  had  examined  the 
intestines  most  particularly  for  anchylostoniata.  In  only  three 
cases  were  they  found  at  all,  and  of  these  in  one  only  were  they 
in  more  than  insignificant  numbers,  and  in  that  case  there 
could  be  no  suspicion  that  death  was  due  to  their  presence  or 
was  contributed  to  by  them.  These  deaths  occurred  among 
prisoners  not  from  one  district  but  from  nearly  all  districts  in 
the  province  of  Bengal. 

A.  Powell  (Cachar)  would  advise  the  Congress  to  withhold 
its  verdict  on  anchylostomiasis  for  further  evidence,  as  the  two 
chief  and  conflicting  authorities  in  Assam  were  Giles  and 
Dobson.  The  latter  was  of  opinion  that  the  worm  is  as  common 
in  the  healthy  as  in  those  suffering  from  kala-azar.  Giies  in 
his  post  mortem  observations,  the  ultima  ratio  of  diagnosis,  over 
30  in  number,  found  the  worm  in  only  three  or  four.  In  the 
majority  of  cases  he  found  enlargement  of  spleen  and  liver,  with 
congestion  and  small  hemorrhages  in  the  pylorus  and  duodenum. 
Where  he  did  not  find  the  worms  he  made  the  very  nai've 
remark  that  these  small  haemorrhages  were  the  bites  of  the 
worms,  which  had  been  expelled  weeks  or  months  previously. 
He  could  hardly  believe  he  was  serious.  In  the  remittent  fever 
of  As-iam  the  most  constant  post  mortem  signs  Dr.  Powell  bad 
found  to  be  congestion,  infarcts,  luemorrhages,  thickening  or 
hypertrophy  of  the  organs  supplied  by  the  cceliac  axis,  that 
is  to  say,  the  spleen,  liver,  and  duodenum  with  the  neighbour- 
ing part  of  the  stomach.  Nearly  all  Giles' cases  read  to  him  as 
typical  remittent  malaria. 

The  President  said  that,  while  listening  to  the  papers  which 
had  been  read  and  the  discussions  on  anch^dostomiasis,  kala- 
azur  and  l>eri-beri,  he  had  been  struck  with  the  absence  of  any 
clear  definition  of  the  terms  employed,  and  of  any  clinical 
definition  by  which  the  cases  designated  kala-azar,  malarial 
anaemia  and  beri-beri  were  distinguished  from  one  another. 
It  seemed  to  him  that  the  confusion  surrounding  the  subject 
was  the  result  of  this  want  of  definition.  He  ventured  to  nr.ike 
the  following  suggestion  in  the  attempt  to  clear  up  the  con- 
fusion, namely,  that  many  cases  described  under  the  name  of 
beri-beri  did  not  appear  to  have  any  distinctive  features  entitling 
them  to  the  name.  He  could  not  discover  anything  by  which 
they  were  to  be  distinguished  from  ordinary  malarial  anasmia. 
Was  it  not  probable  that  kala-azar  is  only  ordinary  malarial 
anemia  plus  anchylostomiasis,  and  therefore  nut  a  specific 
affection  ? 

Such  a  supposition  would  seem  to  reconcile  the  opposing 
views.  Beri-beri,  on  the  other  hand,  was  a  specific  disease 
marked  by  certain  well-defined  nervous  symptoms,  of  which 
those  resembling  peripheral  neui  itis  are  the  most  common  and 
characteristic.  Only  one  or  two  of  the  cases  referred  to  by 
Dr.  Basu  as  occurring  in  the  Mymensingh  Jail  presented  any 
such  symptoms.  Without  these  symptoms  no  cases  have  any 
right  to  be  included  under  the  name  of  beri-beri.  It  would  be 
the  first  step  towards  an  elucidation  of  the  relationship  of  these 
conditions  to  one  another,  if  in  future  these  distinctions  were 
kept  more  closely  in  mind  and  the  grounds  for  the  diflierential 
diagnosis  more  distinctly  ascertained  and  stated. 
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THE  INDIAN  SYSTEMS  OF  MEDICINE  AND 
THE  LESSONS  THAT  MAY  BE  LEARNED 
FEOM  THEM. 

BY  THOMAS  HOLBEIN  HENDLEY,  M.D.,  CLE., 
Brig.-Surgn.-Lieul.-Vol,,  1.  M.  S, 

When  it  was  first  suggested  to  me  by  tke  President 
of  the  Congress  that  I  should  write  a  paper  on  the 
Indian  Systems  of  Medicine,  I  replied  that  I  thought 
it  would  be  better  to  entrust  the  siibject  to  some  one 
who  had  a  wide  acquaintance  with  original  works  in 
the  ancient  and  modern  languages  of  India,  but  it  soon 
occurred  tome  that  sufficient  information  on  the  subject 
was  abeady  available  in  English  to  render  it  almost 
hopeless  to  expect  that  anything  new  or  of  much  value 
could  be  acquired  in  the  short  time  at  the  disposal  of 
members  for  writing  papers.  Moreover,  I  thought  that 
a  study  of  the  ancient  systems  would  be  of  most  interest 
if  confined  to  an  attempt  to  discover  whether  they  had 
succeeded  or  failed,  and  how  much  they  had  affected 
-the  present  practice  of  medicine  in  this  country,  as  well 
as  how  far  they  still  prevent  the  general  acceptance  of 
modern  Western  medical  science.  It  was  my  belief 
that  many  lessons  might  be  learned  from  this  enquiry, 
,  some  of  which  at  least  might  be  of  use,  even  to  physi- 
cians and  surgeons  who  practise  after  the  most  approv- 
.  ed  modern  methods.  The  consideration  of  the  subject 
-involves,  not  only  a  rapid  survey  of  the  ancient  practice 
,  of  the  Medical  Art  in  India  among  the  most  educated 
Hiiidus,  Mohamedans,  and  Parsees  as  well  as,  perhaps, 
among  the  peasantry,  but  also  of  the  treatment  which 
the  people  still  receive.  There  remain  also  for  consi- 
deration the  reactions  of  the  .different  systems  upon 
each  other,  the  effects  upon  them  all  of  religion  and 
superstition,  and,  lastly,  the  results  of  contact  with 
Em-opean  science,  and  with  what  for  a  time  may  prove 
even  more  powerful,  European  quackery.  I  shall  also 
have  to  ask  whether  European  physicians  can  do  more 
than  at  present  to  increase  the  knowledge  of  their  art 
among  the  people  of  India  and  to  remove  any  prejudice 
against  it  which  may  exist. 

The  subject  is  so  vast  that  in  the  very  limited  time 
allowed  me  I  can  only  take  a  very  superficial  view  of 
it.  The  history  of  medicine  among  the  Hindus  and 
Musulmans  has  been  treated  at  more  or  less  length  by 
numerous  authorities.  A  list  of  the  principal  of  them 
up  to  the  year  1876  will  be  found  in  a  small  book 
entitled  "  The  Vydlan  and  the  Hakim  "  by  the  late 
Surgeon- Greneral  •  Edward  Balfour.  As  regards  the 
Brahminical  Hindus,  the  best  summary  is  that  of 
Weber,  the  English  translation  of  whose  lectures,  dated 
July  1878,  is  the  latest  to  which  I  have  access. 

Later  authorities  doubtless  exist,  but  it  is  hardly 
necessary  to  refer  to  them  for  my  purpose.  Weber 
states  that  we  find,  especially  in  the  Sanhita  of  the 
Atharvan,  a  number  of  songs  addressed  to  illnesses  and 
healing  herbs,  from  which,  however,  there  is  not  much 
to;  be.  gathered.  Animal  anatomy  was  thoroughly 
understood  as  each  separate  part  had  its  own  distinc- 
..tive  name,  and  Alexander's  companions  extolled  the 


Indian  physicians,  especially  for  their  treatment  of 
snake  bite. 

The  Indians  consider  medicine  as  an  Upaveda,  which 
they  expressly  entitle  Ayur  Veda.  This  is  known  only 
from  extracts  in  the  commentators,  of  whom  Charaka, 
who  may  be  spoken  of  as  a  physician,  and  Susruta,  a 
surgeon,  were  the  earliest  and  principal.  The  works 
of  these  writers  existed  before  the  8th  century,  A.D., 
as,  according  to  Ibn  Beithar  and  Albiruni,  they  were 
translated  into  Arabic  at  that  period. 

Weber  goes  on  to  quote  references  which  presuppose 
an  advanced  cultivation  of  medical  science,  but  there 
is  nothing  very  definite  as  regards  the  early  period. 
He  observes,  however,  that  the  number  of  medical 
works  and  authors  is  extraordinarily  large.  The  for- 
mer are  either  systems  embracing  the  whole  domain  of 
the  science,  or  highly  special  investigations  of  single 
topics,  or,  lastly,  vast  compilations  prepared  in  modern 
times  im(ier  the  patronage  of  kings  and  princes.  The 
sum  of  knowledge  embodied  in  their  contents  appears  to 
be  most  respectable.  Many  of  the  statements  on  diete- 
tics and  on  the  origin  and  diagnosis  of  diseases  bespeak 
a  very  keen  observation.  In  surgery,  too,  the  Indians 
seem  to  have  attained  a  special  proficiency,  from  whom 
he  thinks  Europeans  might  learn  something,  as  they 
have  done  in  the  case  of  rhinoplasty. 

He  thinks  that  "  the  branch  of  Materia  Medica  ap- 
pears to  have  been  handled  with  great  predilection*  and 
concludes  that  during  the  last  few  centuries  medical 
science  has  suffered  great  detriment  from  the  increasing 
prevalence  of  the  notion,  in  itself  a  very  ancient  one, 
that  diseases  are  but  the  result  of  ti-ansgressions  and 
sins  committed,  and  from  the  consequent  very  general 
substitution  of  fastings,  alms,  and  gifts  to  the  Brah- 
mans,  for  real  remedies."  He  refers  to  the  excellent 
commentary  on  Hindu  medicine  by  Dr.  Wise,  and  in 
conclusion  holds  that  European  physicians  must  have 
much  esteemed  the  Indians  down  to  the  Seventh  Cen- 
tury, as  Arabian  medicine  constituted  their  chief  autho- 
rity, and  was  itself  much  indebted  to  the  Hindus. 

In  a  note  on  Weber's  work  Haas  is  representea  as 
being  quite  opposed  to  the  high  antiquity  of  Indian 
medicine,  as  he  traces  even  the  most  ancient  texts  to 
Arabian  sources.  The  subject  is  extremely  interesting, 
and  our  Indian  members  may  add  much  to  our  know- 
ledge of  it  by  iranslating  the  best  works. 

Dr.  Balfour  refers  to  the  statements  of  Charaka  and 
Susruta  and  the  early  commentators  that,  without  a 
knowledge  of  books,  coupled  with  practical  dissection, 
no  one  can  be  a  proper  practitioner,  and  remarks  that 
"these  sound  views  afford  the  explanation  why  .the 
ancient  system  of  Hindu  medicine  was  so  complete, 
and  has  been  so  permanent  in  its  character." 

Everyone  knows  that  the  Hindus,  from  a  very  early 
period,  have  given  up  the  dissection  of  bodies,  merely 
because  it  may  occasion  ceremonial  uncleanness.  Snob 
prejudices  did  not  exist  in  former  times,  and  even 
Manu  lays  down  that  mere  bathing  will  purify  one 

*  This  partiality  for  drugs  is  still  very  characteristic  of  the  people 
of  India. 
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who  has  touched  a  corpse,  while  stroking  a  cow  or 
looking  at  the  sun,  having  duly  sprinkled  the  earth 
with  water,  will  remove  the  defilement  due  to  touching 
a  dead  bone. 

In  the  present  day  so  great  is  the  terror  of  dead 
bodies  that  I  have  found  it  necessary  to  put  up  a 
notice  in  the  Jeypore  Museum  on  a  case  containing 
an  Egyptian  mummy  to  the  effect  that  any  visitor 
who  has  objections  of  the  kind  should  avoid  touching 
even  the  glass  framework,  otherwise  he  might  feel  it 
necessary  to  undergo  a  long  ceremonial  washing. 
Some  Hindus  go  so  far  as  to  thmk  a  mere  look  defiles. 
The  Hindus  believed  in  the  doctrine  of  Humoural 
Pathology,  and  considered  that  diseases  were  due  to 
aberrations  in  varying  degrees  of  the  three  humours, 
air,  bile  and  phlegm  (bat,  pit  and  kaf).  They  en- 
deavoured 10  restore  the  balance  by  careful  dieting  or 
elimination  of  the  corrupted  humours  by  means  of 
emetics,  purgatives,  and  blood-letting.  There  was  a 
further  division  into  sthenic  and  asthenic  diseases  which 
needed  cooling  remedies  or  the  reverse. 

The  Tunaui  or  Grreek  system,  which  is  practised  by 
Mohamedan  hakims  or  physicians,  is  the  second  impor- 
tant division  of  medical  practice  in  India.  The  chief 
light  of  this  faith  is  Avicenna  (Abu-ali-Sinaia),  who 
borrowed  largely  from  Oalen.  His  great  work  on  the 
principles  of  medicine,  the  Kitiib-ul-Qanun-fi  t  Tibb, 
is  still  a  standard  book  in  all  countries  in  which  Arabic 
is  known. 

This  system  is  mainly  that  of  Galen.  Disease  was 
due,  he  considered,  to  disproportion  in  the  four  states 
of  the  constituent  elements,  namely,  the  hot,  the  cold, 
the  moist,  and  the  dry,  or  to  some  unnatural  condition 
of  the  organs. 

He  believed  in  the  putrefaction  of  the  hiimours 
which  required  elimination  of  the  offending  matter. 

The  Arabs  borrowed  from  the  Greeks  and  perhaps 
from  the  Hindus,  hence  the  great  point  of  similarity 
between  the  different  schools,  but  the  practices  of 
excessive  purging  and  blood-letting  are  more  charac- 
teristic of  the  Yunani  than  of  the  Vaidic  system, 
though  both  believe  in  starving  out  a  disease.  Like 
the  Hindus,  the  Arabs  did  not  practise  dissection. 

From  the  7th  to  the  13th  centuries  the  science  of 
anatomy  was  stagnant.  Indeed  for  1,500  years,  from 
a,bout  iB.  C.  300  or  B.  C.  200  to  the  year  1315,  when 
Mondini  dissected  two  bodies,  there  was  no  advance  in 
any  part  of  the  world  in  the  knowledge  of  the  con- 
struction of  the  human  frame. 

Both  baidn  and  hakims  share  the  prejudice,  so  long 
common  in  Europe,  against  s\irgery,  which  they  have 
left  to  jarrak  or  rude  unediicated  surgeons,  to  barbel's, 
quacks,  and  old  women  of  both  sexes. 

In  iSurope  the  C^htirch  was  responsible  for  the  neg- 
lect of  surgery,  as  the  clergy  were  prohibited  from  the 
practice,  because  it  caused  the  effusiou  of  blood.  This 
indifference  was  the  natural  offshoot  of  the  neglect 
of  anatomical  study,  because  men,  of  course,  feared  to 
perform  surgical  operations  which  might  involve  im- 
mediate loss  of  life.  It  is  true  the  Hindu  works 
named  108  Marmasthanas  or  viral  spots,  but  tbw  was 


of  no  real  assistance  to  the  surgeon.  The  consequences 
of  this  neglect  of  one  of  the  great  divisions  of  the 
healing  art  were  tenible  to  contemplate.  The  amount 
of  torture  inflicted  in  the  rude  attempts  to  reduce  dis- 
locations, to  set  fractures,  and  stop  bleeding,  to  say 
nothing  of  the  mischievous  use  of  salves  and  irritants 
to  wounds  of  all  kinds,  was  appalling.  Anyone  who 
has  practised  a  year  or  two  in  India  can  give  numerous 
examples  of  such  malpraxis.  During  the  past  year  or 
two  I  have  seen  an  attempt  to  drag  out  the  upper  frag- 
ment of  the  femur  in  a  case  ot  compound  fracture, 
because  it  was  mistaken  for  a  piece  of  wood,  which,  it 
was  supposed,  had  entered  the  limb,  and  I  also  know 
that  several  lives  have  been  lost  from  tight  bandaging 
in  fracture,  and  within  my  experience  in  a  remote  part 
of  India  the  stumps  of  amputated  limbs  have  been  thrust 
into  boiling  oil  to  check  haemorrhage.  This  was  the 
practice  in  Europe  before  the  time  of  Ambrose  Pare, 
who  first  used,  or  revived  the  use  of,  the  ligature  to 
stop  bleeding  from  the  arteries. 

There  have  been  many  specialists  for  particular  sur- 
gical cases,  as,  for  example,  Sathyas,  who  practised  re- 
clination  lor  cataract  entirely  after  the  old  Greek 
method — men  whose  only  occi  pation  is  to  restore 
noses  from  the  forehead,  notably  at  Kot  Kangra  ;  li- 
thotomists,  such  as  a  man  whom  I  once  met  in  Marwar, 
who  removed  calculi  with  a  rude  hook  and  a  scalpel  by 
cutting  through  the  rectum  towards  his  finger  with 
which  he  forced  the  stone  forward ;  or  another  indivi- 
dual, a  retired  sowar,  an  operator  in  midwifery  cases, 
who  on  one  occasion  amputated  the  arm  in  a  shoulder 
representation  and  then  fled.  Then,  again,  there  are 
knowing  men  with  cattle,  or  blacksmiths  who  attempt 
the  reduclion  of  dislocations  on  human  beings  as  they 
do  with  oxen  and  dealers  in  weapons  and  armour,  who 
think,  because  they  know  how  to  make  arms,  that  they 
ought  also  to  be  acquainted  with  the  best  modes  of 
treating  the  wounds  which  are  inflicted  by  them.  The 
Parsees  do  not  seem  to  have  had  much  influence  on  the 
practice  of  medicine  in  India,  or  to  have  taken  much 
interest  in  it  until  their  more  intimate  association  with 
Europeans.  They  had  in  ancient  times  a  fiim  belief  in 
spells  and  charms,  and  probably  in  medical,  as  in  many 
other  matters  after  they  came  to  India,  they  received 
much  more  from  the  Hindu  and  Musalmans  than  they 
gave. 

According  to  Darraesteter  the  Zoroastrians  held 
that  "  sickness,  being  sent  by  Ahriman,  the  evil  prin- 
ciple, ought  to  be  cured  like  all  his  works  by  washings 
and  spells,  hence  the  medicine  of  spells  was  most  power- 
ful ot  all,  although  it  did  not  oust  the  medicine  of  the 
lancet  and  that  of  drugs,  yet  it  was  more  highly  es- 
teemed and  less  mistrusted." 

There  is  one  curious  section  in  the  Zend  Avesta  re- 
garding the  men  who  wished  to  practise  the  art  of  heal- 
ing. It  was  laid  down  that  those  who  used  the  knife 
were  to  operate  on  the  worshippers  of  the  Daevas  first 
of  all.  If  a  man  lost  three  patients  in  succession  he  was 
considered  unfit  to  practise  the  arts  of  healing  for  ever 
and  ever.  If  all  recovered,  he  might  then  cut  the 
orthodox  who  received  Mjizda  and  heal  them  at  his 
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will.  The  penalty  for  -wounding  the  worshipper  of 
Mazda  before  the  surgeon  became  qualified  was  the 
same  as  was  paid  for  wilful  murder. 

The  orthodox  Hindu,  moreover,  according  to  the 
Amrit-Sagar,  was  to  try  his  skill  with  the  lancet  in  the 
first  instance  on  bladders. 

The  chapter  in  the  Zend  Avesta  on  fees  is  also  in- 
teresting. A  priest  was  to  be  healed  for  a  holy 
blessing,  the  master  of  a  house  for  the  value  of  an 
ox  of  low  value,  the  lord  of  a  borough  for  an  ox  of 
average  value,  the  head  of  a  town  for  one  of  high 
value,  and  the  chief  of  a  province  for  the  worth  of  a 
chariot  and  four.  The  fees  for  healing  the  wives 
of  the  above  from  the  master  of  the  house  upwards 
were  the  cost  of  a  she  ass,  a  cow,  a  mare  and  a  she 
camel  respectively.  Amongst  those  who  used  the  knife 
or  healed  with  herbs  or  the  holy  word,  the  last  was  the 
one  who  was  best  able  to  drive  away  sickness  from  the 
bodies  of  the  faithful.  Here,  again,  we  see  that  to 
faith  is  attributed  a  higher  power  than  the  art  of  the 
physician. 

I  am  informed  by  Mr.  Vacha,  the  Principal  of  the 
Maharaja  8  College  at  Jeypore,  that,  before  his  country- 
men put  their  faith  in  modern  Western  principles, 
they  had  baidn  and  hakims  of  their  own,  the  most 
famous  of  whom  lived  at  Swat,  and  that  certain  Parsee 
families  have  at  the  present  day  the  surnames  of  baid 
and  hakim,  which  were  adopted  on  account  of  the 
professions  of  their  ancestors.  In  Surat  and  Broach 
there  are  still  practitioners  of  the  old  school.  Then- 
knowledge  is  hereditary,  as  is  the  case  with  that  of  the 
ordinary  practitioners,  both  Hindus  and  Musalmans, 
and  they  generally,  he  thinks,  read  Yunani  books  or 
rely  upon  manuscript  works  which  have  been  handed 
down  to  them.  Their  knowledge  is  very  inferior, 
though  some  of  them  become  famous  for  the  successful 
treatment  of,  perhaps,  one  or  more  diseases  for  which 
they  have  specifics  which  they  are  careful  to  keep  secret, 
and  not  even  to  reveal  to  their  sons. 

One  man  at  Broach  was  a  humbug  in  other  diseases, 
but  could  cure  dysentery  in  three  days ;  another  at  Surat 
was  a  famous  bone-setter  who  rarely  failed. 

Mr.  Vacha  believes  that  the  evil  spirits  mentioned 
in  the  ancient  writings  of  his  people  really  refer  in  an 
allegorical  manner  to  the  microbes,  germs,  or  bacteria 
of  modem  science.  Similar  views  were  put  forward  in 
a  brief  sketch  of  the  Zoroastrian  religion  and  customs 
which  was  written  by  Mr.  Bharucha,  of  Bombay,  but 
these  are  only  speculations  which  are,  perhaps,  not 
more  valuable  than  those  which  declare  that  there  are 
indications  that  electricity,  and  even  illumination  by 
means  of  gas,  were  known  to  Shakespeare  and  Milton. 

There  are,  however,  many  notes  of  great  suggestive- 
ness  and  value  in  some  of  the  old  books,  which  show 
much  enlightenment,  as,  for  example,  the  following  from 
Khorshod  Yasht :  "  And  when  the  sun  rises  up  then  the 
eaith  made  by  Ahura becomes  clean,  the  running  waters 
become  clean,  the  waters  of  the  wells  become  clean, 
•  •  •  all  the  holy  creatures  become  clean."  All 
bodily  secretions  are  regarded  as  impure,  as  containing 
the  germs  of  disease,  and  cleanliness  and  bodily  purity 
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( Yaozhdathra)  form  one  of  the  chief  commands  of  the 
Zoroastrian  religion. 

It  is  not  at  all  surprising  that  with  these  ideas  the 
Parsee  are  very  appreciative  of  the  advantages  ol 
modern  sanitation. 

It  must  not  be  supposed  that  baids  and  hakt'rm  have 
had  it  all  their  own  way  in  India  in  the  practice  of 
medicine.  The  priests  of  all  religions,  as  in  Europe, 
have  thought  it  their  right  to  heal  the  sick,  not  merely 
by  the  use  of  spells,  charms,  and  texts,  but  by  drugs, 
and  temples  have  long  served  as  consulting  rooms  lor 
the  treatment  as  much  of  disorders  o±  the  body  as  of 
the  soul.  The  most  firm  believer  in  a  baid  does  not 
disdain  to  follow  the  advice  of  a  mahant  or  religious 
leader,  or  of  ajogi  or  devotee  whose  purity  of  liie  and 
habits  of  meditation  are  generally  held  to  give  him 
some  insight  into  the  causes,  nature,  and  treatment  of 
disease.  In  like  manner  the  most  pious  Mussalmans, 
and  particularly  the  women,  trust  in  the  charm  whieli 
a  sainted  m^ulii  or  fakir  will  write  for  a  small  coin 
and  hope  that  it  will  aid  the  more  regular  exertions 
of  the  hakim,  and  this  is  not  surprising  when  one  knows 
that  some  of  the  most  popular  practitioners  amongst 
them  have  been  content  to  feel  a  pulse  by  holding  the 
end  of  a  long  cord  of  which  the  other  extremity  has 
been  fastened  to  the  wrist  of  a  distant  patient  in  the 
upper  room  of  a  zenana  or  have  framed  their  diagnosis 
on  the  inspection  of  a  karura  or  flask  of  urine.  There 
are  many  places  where  there  are  neither  baids  nor 
hakims,  but  only  the  village  btmeah  or  purveyor,  the 
dhai  or  nm'se,  whose  principal  avocation  is  to  assist 
children  into  the  world,  and  the  old  men  and  women 
of  the  neighbourhood  in  whom  is  stored  up  the  accu- 
mulated knowledge  of  the  simples  and  folklore  of  the 
country  side.  Such  is  all  the  medical  assistance,  for 
example,  that  many  of  the  poorest  agricidtiuistH 
throughout  this  great  empire  of  villages,  and  the  sick 
amongst  the  aboriginal  tribes,  ever  have  received. 
Some  time  ago  I  published  a  list  of  drugs  and  a  short 
sketch  of  the  medical  procedure  adopted  by  the  Bhils 
in  Meywar,  and  was  much  struck  by  the  resemblance 
of  the  latter  to  similar  accounts  of  the  medical  lore  of 
the  ancients  and  of  rude  people  in  other  parts  of  thf^ 
world.  Oq  this  subject  of  parallel  medicine  I  began 
to  make  some  notes,  but  found  the  study  scarcely  worth 
perusing,  that  is,  from  a  scientific  aspect,  though  of 
great  interest  from  another  point  of  view.  The  early 
Egyptian  papyri,  Assyrian  inscriptions,  old  Buddhist 
manuscripts,  Saxon  leechdoms,  the  works  of  many 
travellers  and  the  guides  to  famous  shrines  in  India, 
or  the  lucubrations  of  religious  leaders,  most  of  which 
are  full  of  notes  on  materia  medica,  simples,  etc.,  all 
contain  much  the  same  kind  of  information,  which 
amounts,  in  most  cases,  to  a  grain  or  two  of  wheat 
deeply  buried  in  a  bushel  of  chatf . 

Perhaps  the  belief  for  charms  is  the  most  potent  of 
all  influences  just  now  among  the  vast  majority  of  the 
people.  In  a  chronic  case  a  man  will  devote  his  whole 
time  to  a  sick  boy.  Beginning  with  family  recipes, 
he  will  next  go  to  the  baidn,  hakims  and  supplement 
their  efforts  with  offering  to  the  gods  and  in  visits  to 
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their  shrines  wliich  will  be  tried  one  after  the  other ; 
sooner  or  later,  finding  no  help  in  man,  he  sets  out 
with  his  child  for  the  house  of  a  devotee  or  fakir  of 
popuhir  repute  who  tells  him  to  do  some  simple,  it  may 
be  even  absurd,  thing,  or  give  some  nauseous  remedy 
or  other,  or  breathes  upon  the  child,  and  then  at  last 
the  father  may  bring  the  worn-out  suft'erer  to  a  dis- 
pensary, but  too  late  as  a  rule  for  any  useiul  treatment. 
I  think  this  pretty  accurately  represents  the  state  of 
things  in  India  at  the  present  day.  It  can  easily  be 
understood  that  under  such  circumstances  the  quack, 
whetlier  Vaidic,  Yunani,  or  European,  has  a  magni- 
ficent field  for  the  exercise  of  his  powers.  I  have  seen 
very  little  reference  to  this  subject,  but  it  is  an  impor- 
tant one,  and  is  decidedly  hurtful,  not  only  to  the  pro- 
gress of  European  medical  science  in  this  country,  but 
to  the  reputation  of  even  baid-i  and  hakims,  of  whom 
some  good  men,  after  theh'  own  lights,  although  in  a 
greatly  diminishing  number,  do  exist.  A  few  years 
ago  only  IloUoway's  pills  and  a  few  well  known  articles 
of  the  kind  were  advertised  very  extensively  in  this 
country.  At  the  present  time  every  post  brings  to  the 
educated  citizen  quantities  of  European  and  American 
quack  literature,  much  of  it,  I  am  sorry  to  say,  of  an 
indecent  charaocer,  but  it  is  outdone  by  the  so-called 
Vaidic  remedies  which  are  described  in  nauseous  pam- 
phlets which  find  their  way  into  the  most  remote  parts 
of  the  country.  The  worst  of  it  is  that  much  of  this 
rubbish  is  accompanied  by  certificates  fi'om  men  who 
ought  to  know  better,  who  hold  diplomas  from  our 
licensing  bodies.  The  sale  of  patent  medicines,  a  large 
number  of  them  really  quack  products,  unfortunately 
forms  part  of  the  business  of  many  of  the  medical 
halls  in  the  large  towns.  I  only  mention  this  as  a 
warniug  to  practitioners,  because  the  use  of  such  articles 
can  only  tend  to  make  patients,  after  a  time,  distrust  the 
physician  in  whose  skill  as  a  prescriber  they  naturally 
soon  lose  faith. 

Having  given  this  necessarily  very  brief  sketch  of 
the  Indian  schools  of  medicine,  and  of  the  treatment  of 
the  sick  in  past  times  as  well  as  the  present  day,  it  is 
necessary  now  to  consider  why  these  systems  have 
decayed,  and  yet  still  have  such  a  hold  on  the  faith  of 
the  inhabitants  of  this  vast  empire,  and  then  go  on  to 
ask  whether  we  have  any  lessons  to  learn  from  them  and 
from  their  success  so  far  as  it  goes,  and  also  discuss  what 
should  be  done  to  promote  tlie  knowledge  of,  and  belief 
in,  that  which  we  hold  to  be  a  more  rational,  because  a 
more  scieutific,  mode  of  practice.  I  think  that  it  must  be 
at  once  admitted  that  as  long  as  dissection  was  practised 
the  Brahminieal  Hindu  surgeons  and  physicians  were 
quite  as  advanced  in  the  knowledge  of  their  art  as  their 
brethren  in  other  parts  of  the  world.  They  were  good 
observers  and  careful  recorders  of  natural  phenomena, 
but  as  soon  as  they  allowed  the  religion  of  the  I'uranic 
period  to  interfere  with  them  by  its  dictum  that  dead 
bodies  were  not  to  be  examined,  they  lost  the  only 
means  of  testing  their  observations  of  true  advance- 
ment. 

To  the  same  defect  was  due  the  want  .of  progress 
of    ihe  hakims,  who,  when  they  adopted  the  works  of 


Hippocrates  and  Gralen,  had  a  good  foundation  upon 
which  much  might  have  been  built  up.  The  onward 
march  of  medicme  in  Europe  was  prevented  by  the 
same  unfortunate  prejudice. 

Next  in  importance  comes  the  too  great  reliance  on 
religious  interference,  on  the  idea  which  has  been 
generally  prevalent  that  disease  is  a  demon  which  must 
be  exorcised,  propitiated  or  expelled  by  maniras  or 
charms  and  sacrifices,"  or  by  cabalistic  practices,  and 
by  the  deprivation  of  nutriment  through  starvation 
of  its  host  or  victim.  Most  of  us  will  recollect  the 
story  of  the  famous  surgeon  in  the  Bagh-o  Bahar  who 
opened  the  head  of  a  demented  youth  and  relieved  him 
by  removing  from  the  surface  of  his  brain  a  centipede 
which  was  devouring  that  organ.*  I  have  drawmgs 
in  my  possession  which  were  taken  from  a  work  on 
elephants  in  which  each  disease  is  represented  by  one 
or  more  animals  who  torture  the  poor  beast  by  sucking 
its  blood  at  the  affected  parts  or  by  pressing  them 
violently,  as  when  a  snake  of  fearful  size,  for  example^ 
by  coiling  itself  round  the  animal's  trunk  gives  rise  to 
frightful  neuralgia  of  that  organ. 

The  wonderful  and  elaborate  working  of  the  or- 
dinary Indian  minds  which  makes  so  much  of  details  also 
finds  expression  in  medicine  in  the  preparation  of  most 
complicated  prescriptions,  such  for  example  as  c/mrans 
or  powders  which  contain  ten  or  twenty  ingredients, 
or  it  sees  a  fancied  connection  between  the  shapes  of 
certain  vegetable  drugs  and  diseases.  Complicated 
formulae  of  this  kind,  of  course,  pievent  the  j-esults 
of  remedies  from  being  studied  with  any  degree  of 
accuracy,  and  here,  again,  we  have  only  an  evil  which 
existed  in  Europe  at  one  time  and  had  the  same  results. 
I  remember  seeing  an  old  edition  of  the  London 
Pharmacopceia  which  was  still  consulted  when  I  was 
a  student,  though  it  gave  recipes  for  making  the  cele- 
brated Venice  treacle  which  contained,  perhaps,  three 
score  or  more  ingredients,  some  of  them  of  a  most 
nauseous  character.  So  poorly  is  the  Indian  physician 
paid  by  the  great  majority  of  his  patients,  in  com- 
parison with  the  sums  lavished  on  feeding  Brahmans 
and  beggars,  or  on  expensive  drugs  recommended  by 
worldly  wise  priests  and  the  less  conscientious  members 
of  his  own  profession,  that  it  is  not  wonderful  that  men 
of  the  best  powers  now  rarely  practise  medicine. 
There  is  a  convenient,  but  pretty  general,  idea  that 
the  good  hakim  or  baid  should  be  satisfied  with  a 
pittance  from  the  State,  and  for  the  rest  be  content 
with  the  consciousness  that  his  art  is  a  charitable  one 
which  will  be  rewarded  in  another  world  if  he  is  not 
sufficiently  paid  by  the  thanks  and  blessings  which 
attend  him  here. 

It  has  thus  come  about  that  much  learning  is  not 
looked  for  in  the  baid  or  hakim,  though  the  former 
is  burdened  with  the  necessity  of  reading  all  his  books 
in  Sanskrit,  and  as  regards  the  latter,  one  may  well 
believe  the  truth  of  tlie  story  that  all  the  qualifications 
that   were  required  in  the  son  of  a  late  hakim  who 


*  The  origitml  story  miiy  be  foiimi  in  t)ie  Bhojopral.iiiiilia  of  anecdotes  connect- 
ed with  Bhoju  Rujt>  uf  DiK^r.   Trau.'-l(vteJ  by  Pauilit  VidjaSFigara. 
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lived  in  a  great  city  were  tliat  lie  should  carry  his 
father's  staff  and  promise  to  read  his  books. 

So  much  for  the  decay  of  the  indigenous  systems, 
and  yet,  decayed  as  they  are,  and  notwithstanding 
that  educated  Indians  are  fully  aware  of  the  immense 
help  which  is  derived  from  such  modern  scientific 
instruments  as  the  microscope,  the  stethoscope  and  the 
clinical  thermometer,  they  still  undoubtedly  have  much 
influence  in  the  country. 

To  what  is  this  due  ?  I  think  to  the  prevailing  idea 
that  the  European  constitution  is  so  radically  different 
from  the  Indian  that  what  cures  disease  in  the  former 
is  in  the  latter  either  deleterious  or  effective  to  a  belief 
in  the  systems  of  philosophy  which  accord  with  the 
Indian  systems  of  medicine,  so  that  the  patient  under- 
stands the  lines  of  argument  and  practice  of  his  fellow- 
countrymen  and  co-religionists,  whereas  the  views  of 
the  Europeans  are  a  mystery  to  him ;  to  the  fact  that 
the  baid  and  hakim  use  drugs  and  recommend  articles 
of  diet  which  are  well  known  to  the  patient,  and,  there- 
fore, in  his  opinion,  devoid  of  anything  which  may 
defile  him;  to  the  consideration  which  is  naturally 
shown  for  all  his  many  prejudices  and  beliefs;  to  the 
feeling  that  after  all  we  can  have  something  to  say  in 
his  own  treatment  and  adopt  that  which  commends  itself 
to  his  j  adgment  as  being  most  likely  to  succeed ;  to  the 
patience  with  which  his  lengthy  story  of  his  ills  is 
heard ;  to  the  high  fees  which  even  hospital  assistants 
expect ;  and,  lastly,  I  believe  to  the  fact  that  the  patient 
generally  has  to  do  some  great  thing  in  the  way  of  ab- 
stention from  luxuries  or  pleasures,  and  to  take  nauseous 
drugs  which  give  him  the  sense  of  getting  something 
for  his  money.  With  regard  to  religious  belief  and 
prejudice,  I  consulted  a  friend,  Rao  Bahadur  Thakur 
Grovind  Singh,  the  premier  noble  of  Jeypore,  whose 
views  are  interesting  and  instructive.  He  states  that 
the  Dharma  Shastras  lay  down  that  men  are  subject 
to  different  diseases  on  account  of  different  sins 
committed  in  previous  births.  If  the  sin  is  trivial  the 
disease  (Karma-Roga)  can  be  removed  by  the  exercise 
of  charity.  They  are  also  afflicted  by  changes  in  the 
three  humours  which  are  due  to  irregularities  of  diet 
or  exposure  to  heat  or  cold.  Such  diseases  (Dosh)  may 
be  cured  by  the  help  of  medicines.  A  third  class  of 
disorder  arises  from  both  causes  combined,  and  may  be 
removed  by  the  practice  of  charity  and  use  of  drugs. 
When  a  baid  is  called  to  see  a  patient  his  first  duty  is 
to  find  out  the  cause  of  his  disorder,  and  if  he  ascer- 
tains that  it  arises  from  any  of  the  irregularities  which 
have  been  described  he  commences  his  treatment. 
Should  he  fail  he  at  once  advises  the  use  of  charity,  as  it 
is  evident  that  the  disease  arises  from  past  acts  of  sin. 
Shotdd  a  favourable  result  not  follow  it  at,  once  becomes 
clear  that  the  man's  past  sins  have  been  too  great  to  ad- 
mit of  pre-ent  relief .  These  ideas  are  naturally  much  in 
the  baid's  favour,  as  it  is  difficult  for  him  to  become 
discredited,  while  the  priests  and  poor  are  all  on  his 
side.  Babu  Kali  Pada  Banerji,  the  Principal  of  the 
Sanskrit  College  at  Jeypore,  has  also  kindly,  given  me  an 
account  of  the  education  and  position  of  Hindu  physi- 
cians, which  I  attach  as  a  note  to  this    paper.  He 


observes  that  medicine  is  nowhere  taught  in  India  in 
the  vernacular,  hence  much  time  is  spent  in  the  study 
of  Sanskrit,  with  which  language  few  baids  in  the  pre- 
sent day  become  really  familiar.  Only  books  are  used  and 
there  is  no  general  practical  education  ;  pupils  pick  up 
what  knowledge  they  can  of  the  symptoms  and  signs  of 
diseases  by  seeing  patients  with  their  masters,  from  whom 
they  also  become  familiar  with  the  use  of  drugs.  The 
teachers  say  that  a  knowledge  of  anatomy  is  not  required 
in  medical  cases,  as  it  is  only  necessary  lor  treatment  to 
be  acquainted  with  the  symptoms  of  the  different  diseases 
as  laid  down  in  books. 

The  principal  of  the  college,  Mr.  Vacha,  also  adds 
that  the  study  of  medicine  is  entirely  hereditary,  and 
the  tuition  confined  to  instruction  of  a  son  or  pupil  by 
his  father  or  master,  who  never  teaches  all  that  he  himself 
knows,  but  always  reserves  one  or  more  great  secrets  for 
his  own  advantage. 

The  foregoing  remarks  give  us  some  indications  of 
what  is  needful  to  popularize  our  own  system. 

In  the  first  place  I  think  we  should  try  to  lessen  the 
prevailing  ignorance  of  anatomy  and  physiology  by  giving 
popular  lectures  or  demonstrations  which  should  be 
illustrated  by  the  magic  lantern  or  pictures,  by  exhibiting 
anatomical  models  in  our  museums,  by  encouraging  the 
publication  in  the  vernaculars  of  very  simple  works  on 
the  subjects  I  have  indicated,  and  on  hygiene.  These 
works  should  generally  be  pamphlets  with  rough  draw- 
ings or  coloured  pictures  which  the  people  understand 
better  than  elaborate  English  prints.  We  should  take 
every  opportunity,  not  only  in  such  lectures  and  books 
as  I  have  described,  but  in  our  practice  and  conversation, 
of  explaining  why  a  certain  course  of  treatment  is 
followed,  and  of  assuring  the  people  that  our  drugs  do 
not  contain  anything  which  is  prejudicial  to  the  religion 
or  caste  of  all  classes  of  Indians.  It  is  easy  to  show  that 
the  best  Hindus  and  Musalmans  find  nothing  in  the 
European  systems  which  is  repugnant  to  their  respec- 
tive creeds,  and  that  success  in  the  practice  of  them 
does  not  depend  upon  the  use  of  wet  or  dry  medicines, 
or  the  solution  of  drugs  in  alcohol,  or  in  forcing  a  man 
to  adopt  unaccustomed  kinds  of  diet.  At  the  present 
moment  most  Jains  reject  medicines  unless  they  are 
given  as  dry  powders,  and  many  Hindus  and  Mohame- 
dans  fear  that  alcohol  may  be  administered  to  them  in 
some  form  or  other.  We  should,  therefore,  be  careful 
to  have  no  secret  remedies.  It  would  astonish  many 
Indians  if  it  were  demonstrated  to  them  that  many  of 
the  crude  compositions  of  their  pharmacopoeias  are 
given  in  a  far  purer,  and  therefore  more  exact  and 
reliable,  form  by  Europeans.  In  short  it  may  be 
truly  said  that  our  system  has  everji^hing  to  gain  by 
publicity  and  discussion,  whereas  the  indigenous  ones 
asstiredly  lose,  when  light  is  thrown  upon  them  and  the 
atmosphere  of  mystery  which  surrounds  them  is  dispers- 
ed. As  regards  most  of  the  other  reasons  for  success 
of  the  indigenous  systems  which  I  have  advanced,  it  is 
clear  that  we  can  learn  much  from  them. 

We  must  respect'  prejudices  when  they  are  not 
harmful ;  we  must  be  prepared  to  give  reasons  for  our 
practice,  and  exercise  more  patience,  and  spend  more 
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time  on  individual  cases ;  we  must  study  the  diet  of 
the  Indian  in  health  as  "well  as  in  sickness,  and  we 
must  be  careful  not  to  prescribe  the  so-called  patent 
medicines,  or  to  make  too  much  use  of  routine  formidte, 
but  show  that  we  understand  the  action  and  combina- 
tion of  drugs,  as  all  Indians  have  great  faith  in  me- 
dicines, and  cannot  understand  the  physician  who 
makes  light  of  them.  Success  in  practice  depends 
upon  keenness  of  observation,  upon  letting  nothing, 
however  trivial,  escape  notice,  and  we  may  learn  much, 
I  think,  in  this  respect  from  the  old-fashioned  conscien- 
tious baid,  who  is  usually  acquainted  with  the  action 
of  a  great  number  of  simple  vegetable  drugs,  and  is 
very  minute  in  his  investigations,  although  generally 
mistaken  as  to  his  interpretation  of  certain  phenomena, 
such  for  example  as  the  pulse.  The  "  Amrit  Sagar  " 
says  the  good  physician  should  be  able  to  finger  the 
pulse  as  a  skilled  performer  plays  upon  the  vina  or 
harp. 

Lxstly,  in  my  opinion,  great  efforts  should  be  made 
to  put  down  quackery  of  all  kinds,  especially 
of  European  origin.  No  quack  or  patent  medicine 
should  be  allowed  to  be  sold  or  advertised  unless  its 
composition  is  made  known  and  printed  on  the  label 
of  every  box  or  bottle  in  which  it  is  sold.  It  should 
be  easy  to  apply  this  law  to  European  products,  and 
then  it  would  not  be  difficult  to  deal  with  the  so-called 
Vaidic  and  Indian  articles.  J5oth  should  be  heavily 
taxed.  A  Medical  Act  should  be  passed  by  which  only 
qualified  persons  should  be  allowed  to  practise  Euro- 
pean medicine,  so  that  the  art  may,  at  all  events,  be 
pi-esented  in  its  true  colours  ;  and  here,  again,  I  believe 
there  would  be  a  strong  feeling  among  Indians  that 
no  one  should  be  allowed  to  practise  as  a  baid  or  hakim 
who  had  not  passed  a  fair  test,  which  in  time  would 
be  gradually  made  more  difiicult. 

The  whole  question  resolves  itself  into  a  patient 
struggle  between  ignorance,  prejudice,  custom  and 
superstition  on  the  one  hand,  and  knowledge,  en- 
lightenment, and  science  on  the  other.  Magna  est 
Veritas  et prevakbit. 

The  outlook  is  not  discouraging,  as  the  increasing 
attendance  at  our  hospitals  and  dispensaries  everywhere 
shows.  More  advance  in  public  estimation  has,  of  course, 
been  made  in  surgery  because  results  are  so  evident, 
but  medicine  has  had  its  triumphs,  and  more  especially 
the  preventive  branch  of  it.  I  will  conclude  with 
only  one  warning,  and  that  is  that  we  should  be  con- 
tent to  proceed  slowly  if  we  wish  for  ultimate  success, 
bearing  in  mind  that  the  habits  and  beliefs  of  ages 
cannot  be  changed  in  a  day — no,  not  even  in  a  century. 


APPENDIX. 

Sanskrit  College,  Jeyptjr,  28^/»  October^  1894. 

Dear  Sir, — In  reply  to  your. kind  note  of  the  I8th 
instant,  I  beg  to  inform  you  that  most  of  the  notable 
ancient  Sanskrit  medical  works  form  the  curriculum  of 
studies  in  the  Sanskrit  College  here.  At  the  TJpadhyaya 


(Proficiency)  Examination  in  Ayurveda  (Medical 
Science)  the  following  ai-e  the  text  books  : — 

Nidan,  the  great  work  on  the  diagnosis  of  diseases, 
by  Madhav  Acharya. 

Narivijnan,  a  tract  on  feeling  the  pulse,  by  Ram  Charan 
Das. 

Bhavaprakas,  a  later  compilation  of  medical  work, 
by  Bhava  Misra. 

Paribhashapradip,  a  book  on  the  Hindu  Materia 
Medica,  by  Grovinda  Sen. 

Chikitsa  Sara  Sangraha,  an  ancient  compilation  from 
Chai'ak  and  Snsruta,  by  Chakradatta. 

Rasamanjari,  an  elementary  treatise  on  chemistry, 
by  Bsali  Nath. 

At  the  Sastri  (Honours)  Examination  the  text  books 
are : — 

Bhavaprakas,  as  at  the  Upadhyaya  Examination. 

Astangahriday,  a  work  on  the  diseases  of  the  heart 
and  the  whole  body,  by  Bagehatta. 

Susruta  Sanhita,  Chapter  on  the  body. 

Charak  Sanhita,  Chapters  on  treatment. 

Rasendra  Sara  Sangraha,  a  woik  on  chemistry,  by 
Oopalkrishna. 

At  the  Acharya  (Final)  Examination,  the  text  books 
are : — 

Susruta  Sanhita. 

Charak  Sanhita. 

Ashtangahriday  of  Bagbhatta. 

BhaisajyaRatnavali,  a  modern  Hindu  pharmacof  ceia. 

Rasendra  Chintamani,  the  best  work  on  the  chemical 
or  mineral  drugs,  by  Ram  Chandra. 

I  may  add  here  that  these  ai  e  the  Sanskrit  medical 
works  generally  studied  also  at  Calcutta,  Benares,  and 
other  parts  of  India.  T^ere  are  besides  these  many 
other  famous  Sanskrit  works  on  medicine,  namely, 
Sarangdhar,  Sanhita  Atreya  Sanhita,  Harit  Sanhita, 
Yira  Sinhavaloka,  etc.,  too  numerous  to  mention. 
But  they  are  not  much  in  use  at  present. 

2.  The  titles  confeired  here  in  the  medical  exami- 
nations are  Bishak  at  the  Upadhyaya,  lihishagtcara  at 
the  Sastri  and  Bhishagacharaya  at  the  final  examination. 
But  the  titles  conferred  in  jBengal  are  Kaviraja,  Kavi- 
rajan,  Kanthabharan,  and  Dhanvrintah;  and  in  the 
N.  W.  Provinces  Vaidya,  Yaidyaraja,  and  Vaidya- 
churamani.  I  must  mention  in  this  connection  that 
nowhere  besides  Jeypore  Hindu  medicine  is  systemati- 
cally taught  in  the  College ;  and  that  everywhere  else 
the  science  is  taught  privately  by  distinguished  native 
vaids. 

3.  To  complete  the  whole  course  of  medical  study 
in  the  Sanskrit  College  of  Jeypur  it  takes  a  boy  no  less  than 
a  period  of  ten  years,  after  which  he  is  expected  to  pass 
the  highest  examination  in  medicine  and  can  be  said 
to  possess  a  competent  knowledge  of  the  Ayurveda. 

4.  Charak  and  Susmta  are,  as  far  as  I  am  aware, 
being  translated  into  English  by  Kaviraj  Avanish 
Chandra  Yidyaratna  of  Calcutta.  No  other  Sanskrit 
work  has  yet  been  known  to  me  to  be  rendered  into 
English. 

5.  Medicine  is  nowhere  taught  in  India  in  the  ver- 
nacular, medical  education  being  everywhere  given 
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entirely  in  Sanskrit.  The  medical  works  in  Hindi,  such 
as  Amrit  Sagara  by  Maharaja  Pratapa  Sinha,  of 
Jej'pur,  &c.,  as  well  as  those  in  Bengali,  are  never  made 
use  of  by  the  vaids  of  even  the  commonest  efficiency. 

6.  Hindu  medical  education  is  given  by  the  vaids 
in  India  entirely  from  books,  dissection  of  dead  bodies 
being  everywhere  considered  unholy.  It  is  needless  to 
state  that  the  modem  progress  in  the  science  of  anatomy 
made  in  Europe  is,  therefore,  almost  wholly  unknown 
to  them.  The  native  vaids,  however,  consider  them- 
selves well  up  in  diagnosis  and  treatment  of  diseases, 
even  without  any  knowledge  of  it;  for  they  say 
symptoms  of  diseases  are  quite  sufficient,  except  only 
in  complicated  surgical  operations,  to  enable  the  physi- 
cian to  deal  with  cases  successfully.  All  possible  care  is 
taken  by  them  to  make  the  pupils  conversant  with  the 
symptoms  and  diseases  by  seeing  patients  in  company 
with  themselves,  as  well  as  to  render  them  familiar  with 
the  herbs  and  drugs  used. 

I  believe  I  have  now  put  down  all  the  information 
you  want.  Any  further  information  on  the  subject 
you  may  be  in  need  of  I  will  be  very  glad  to  furnish 
you  whenever  required.  Yours  very  truly — Kalipa3)A 
Banerjee. 


THE  HISTORY,  PATHOLOGY  AND  PREVEN- 
TION OF  FRAMBCESIA,  COMMONLY 
CALLED  THE  PARANOI  DISEASE 
OF  CEYLON. 

BY  W.  R.  KYN3ET,  F.R.C.P.,  O.M.G. 

The  existence  of  an  obstinate  disease,  locally  named 
parangi,  has  been  known  to  be  endemic  in  different 
parts  of  Ceylon  for  centuries,  and  its  history, 
symptoms,  treatment,  influence  on  health  and  longevity 
of  the  population,  and  whether  it  is  in  any  way  con- 
nected with  sj-philis,  have  been  the  subject  of  mpch 
anxious  enquiry  and  report,  not  only  in  Ceylon  by  the 
officers  of  the  Civil  Medical  Department,  but  in  other 
countries  where  a  cognate  or  essentially  identical, 
although  differently-named,  disease  is  prevalent. 

The  term  parangi  is  a  corruption  of  farangi  (tliere 
being  no  p  in  Sinhalese  /  is  substituted)  to  indicate 
a  disease  of  foreign  origin,  a  new  disease  imported  by 
strangers  into  the  island.  There  is,  however,  no  record 
or  tradition  respecting  any  such  importation  by  the 
Portuguese,  who  were  always  spoken  of  as  Faringees, 
no  doubt  a  term  of  contempt  by  the  natives. 

Under  the  colloquial  names  of  yaws,  pian,  bubas,  coko,  &c  , 
parangi  is  a  well  known  affection  in  tlie  West  Indies,  West 
Coast  of  Africa,  South  America,  Batavia.  Fiji,  and  recently  the 
disease  has  been  described  in  Assam.  My  belief  is  that  it  exists 
at  the  present  day  in  most  tropical  countries  nnd  in  some  parts  of 
Europe.'  In  medical  treatises  it  is  named  framboesi;i,  a  term 
invented  by  Sauvages.f  In  his  Nosology  for  a  disease  which 
he  describes  as  : — 

"  Fun^'i  coloris  rosei  vel  pullide  rubri,  granulosi,  sen 

pnpillis  exasperati,  muco  ruffesente  continue  madidi,  nulli 

ulceri,  sed  cuti  adhaerentes." 

*   Greece,  Turkey,  the    Islands   of  the  Levant,    vide  Lancet, 
Autrnat  1883,  jmire  .137. 
t   Nosol  inethou  Amstelod,  1708,  Tom  II.,  page  551. 


YiiwR,  known  .ts  "  button  scurvy  "*  or  morula,  was  very  preva- 
lentin  Ireland  ahuuilredyeura  ago.  Dr.  (afterwards  Sir)  Doininick 
Corrigan  gave  a  clinical  lecture  on  the  disease  at  the  Ciiaritalde 
Intirniary,  Dublin,  fully  reported  in  V^ol.  2  of  i\\Q  London  Medical 
and  Surgical  Journal  for  1835,  in  wliicli  he  points  out  th:it  an 
opportunity  may  not  occur  again  for  seeing  a  c:ise  of  this  singu- 
lar disease.  The  last  reconl  I  can  find  of  a  case  of  button  scui  vy 
is  in  Vol.  2  of  the  Lancet  of  1851,  in  which  Dr.  Kelly  of  Mnllin- 
gar  reports  one  ;  ya\Ts  was  also  pievident  in  ^ciitla?;(],  known  as 
sibbena  or  sivvens  a  century  ago.  The  disease  is  described  in 
Dr.  Craigie's  Practice  of  Physic.  As  usual  the  symptoms  of 
several  diifeient  affections  are  mixed  up  in  the  descripliim  given. 
Dr.  H  F.  Autenrietlijf  a  Ger'nan  Pliysiciim.  who  travelled  in 
Scotland  in  i82,3,  states  that  fifty  yeais  before  he  wrote  sil)ben3 
was  a  perfect  plague,  but  that  it  liad  (iQ  1823)  disappeared  ex- 
cept from  the  west  and  north.  Hesaidthiit  the  disease  was  so 
contagious  that  it  could  be  communicated  by  a  simple  touch,  and 
in  rare  cases  by  the  iireathof  the  patient,  and  that  with  respect 
to  external  appearance  and  curability  it  was  scarcely  to  be  dis- 
tinguished from  tlie  venereal  disease.  He  was  shewn  some  cases 
which  he  describes,  and  whicli  were  evidently  not  sibbens  but 
its  sequela  lupus.  In  Sweden  and  Norway  the  term  radesyge 
no  doul)t  ini  luded  yaws.  8ome  suppose  that  yaws  was  the  di- 
sease which  the  Israelites  suffered  from  in  their  journey  through 
tlie  desert,"!:  and  that  saraat,  usually  translated  leprosy,  really 
means  yaws,  in  the  same  way  that  saiiafate  or  safet  of  the 
Arabian  piiysicians,||  which  is  frequently  translated  syphilis, 
should  really  be  taken  to  mean  yaws.  For  a  long  time  If-prosy 
and  yaws  were  considered  to  be  related  to  each  other,  but  it  is 
now  admitted  by  all,  having  any  acquaintance  witii  the  two 
diseases,  tiiat  this  is  not  so.  Corrigan  in  the  lecture  on  button 
scurvy,  to  which  I  have  previously  referred,  says  :  "Yaws  has 
been  supposed  by  some  to  be  a  variety  of  the  leprosy  of  the  Eas^. 
and,  if  so,  the  persistence  to  tiie  present  lime  of  a  similar  disease 
in  Ireland,  and  in  Ireland  I  believe  alone  of  the  countries  of 
Eiu'ope,  may  afford  more  than  a  fancifid  support  to  the  suppo- 
sition of  the  Eastern  descent  of  the  ancient  inhabitants  of  Ireland 
— a  supposition  so  strongly  sujiporled  by  the  antiquities,  the  cjis- 
toms,  the  remnants  of  Eastern  rites,  and  even  the  names  of 
places  still  preserved  in  this -country. 

In  considering  the  existence  of  ceitain  endemic  di- 
seases in  different  countries  and  the  question  of  theii* 
identity  with  yaws  it  is  remarkable : 

(1)  That  the  eruption,  is  generally  likened  to  some 
fruit,  usually  a  strawberry.  Yaws  in  the  vernacular  in 
parts  of  Africa  means  raspberry.  Pian  is  a  strawberry. 
Swin  is  Celtic  for  raspbeiTV,  hence  sivvens.  Framjoe- 
sia  of  course  comes  from  Framboise,  and  morula  from 
morns,  a  mtdberry.  In  Ceylon  the  eruption  is  said  to 
resemble  the  fruit  of  the  Ficua  gloniLrata  ( Udv.nibara 
in  the  vernacular). 

(2)  That  the  disease,  like  syphilis,  is  frequently  at- 
tributed to  importation,  into  the  West  Indies  by 
African  slaves,  into  Scotland  and  Ireland  by  Crom- 
well's soldiers,  into  Ceylon  by  the  Portuguese,  into 
Sweden  (Radesyge)  by  the  troops  which  returned  after 
the  Seven  Years  War. 

(3)  That  it  is  frequently  confounded  with  syphili- 
tic affections. 

(4)  That  the  disease  disappears  slowly  but  surely, 
coiaesponding  with  the  advancement  of  civilization  and 


*  From  its  reserahlance  to  a  Tag-e's  Button.  Si^urvy,  a  name 
given  to  all  skin  affections, 

t  Untersuchnngen  ut>er  die  Volkskranki.eiten  inGroaabritaniea 
U.  n.  W.  Tubingen,  1823,  132. 

X    Leviticus,  chapter  XIII. 

II  Ali  Abbas,  Hirsch  Geograph.  Pathol,  Vol.  2,  page  3,  8yd 
Soc.  Ed. 
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the  improvement  of  the  dietetic  and  other  hygienic 
conditions  of  the  people. 

(5)  That  no  doubt  formerly  under  the  term  yaws, 
parangi,  &c.,  several  diseases,  framhoesia,  syphilis, 
lupus,  &c.,  were  included  which  has  given  rise  to  much 
confusion  in  studying  the  symptoms.  As  Bacon  truly 
said  citius  cm  rgit  Veritas  ex  errorc  quam  confusione. 
Even  at  the  present  time  in  Ceylon  at  least  two  diseases 
are  included  under  parangi — 

(1)  Frambcesia, 

(2)  Lupus, 

and  although  I  have  given  much  thought  and  study  to 
the  subject  I  am  not  in  a  position  to  state  definitely 
the  relation  which  exists  between  the  two.  The  disease 
known  to  medical  writers  as  frambcesia,  and  in  Cey- 
lon as  parangi,  may  be  defined  as  a  disease  sui  generis 
marked  by  an  ill-defined  period  of  incubation  followed 
by  vague  premonitory  symptoms,  such  as  slight  fever 
which  may  be  accidental,  muscular  and  articular  pains 
which  may  be  severe,  scarcely  perceptible  or  absent ; 
and  the  evolution  of  successive  crops  of  a  character- 
istic eruption  which  runs  a  definite  course.  It  is 
propagated  by  contagion,  the  virus  entering  through 
an  abrasion  or  sore.  It  attacks  irrespective  of  age,  race 
or  sex,  yields  readily  to  early  and  appropriate  treat- 
ment. As  a  rule,  it  does  not  interfere  with  the  general 
health,  and  an  individual  may  be  attacked  more  than 
once. 

Although  the  duration  of  the  above-defined  disease 
may  be  as  short  as  three  months,  it  is  usually  much 
longer ;  the  cases  may  be  described  as  acute  or  snb-acute, 
the  eruption  coming  out  in  successive  crops,  but  each 
crop  may  consist  of  only  one,  two  or  many  tubercles. 
In  a  variable  period,  which  may  be  months  or  years,  or 
in  most  cases  not  at  all,  frambcesia  is  followed  by 
chronic  ulceration,  the  nature  of  which  is  not  settled. 
It  may  be  that  the  neoplasm  and  the  organism  which 
produces  it  infiltrates  the  surrounding  tissues  and  long 
afterwards  excites  destructive  inflammation,  occasionally 
involving  even  the  bones,  or  that  lupus  attacks  the 
individual,  the  connection  between  the  original  erup- 
tion and  the  subsequent  ulceration  being  in  harmony 
with  the  well-known  fact  common  to  the  animal  and 
vegetable  kingdoms  that  feeble  individuals,  or  feeble 
parts  of  an  individual,  are  most  readily  invaded  by 
parasitic  fungi.  A  part  having  been  once  the  seat  of 
inflammation  is  left  in  a  weakened  or  impaired  state 
and  is  more  liable  to  a  second  attack  of  inflammation 
as  it  has  less  resisting  power.  The  skin  after  fram- 
bcesia is  in  this  state,  and  would  be  easily  attacked  by 
the  tubercular  bacillus,  producing  the  disease  known  as 
lupus.  Whichever  of  these  views  is  adopted,  there  can 
be  no  doubt  that  persons  who  have  gone  through  the 
eruptive  disease  (frambcesia)  are  more  liable  to  be 
attacked  by  ulceration,  which  in  my  opinion  is  the  result 
of  the  lupus  process. 

The  initial  cutaneous  lesion  consists  of  papules,  at 
first  about  the  size  of  a  pinhead  or  mustard  seed,  ap- 
piearing  under  the  epidermis  suiTounded  by  a  dark  halo. 
The  papules  appear  on  all  parts  of  the  body.    The  top 


of  each  papule  acquires  a  yellow  tint,  and  it  slowly 
developes  into  a  tubercle ;  the  yellow  top  also  increasing 
in  size.  This  yellow  substance,  which  is  neither  lymph 
or  pus  but  the  secretion  of  the  sebaceous  follicles,  escapes 
and  forms  dome-shaped  rupia-like  crusts,  which  are  re- 
produced after  removal.  When  a  crust  is  removed  a 
mass  of  granulation  tissue  or  "  proud  flesh  "  is  exposed 
beneath,  covered  with  a  creamy  secretion,  and  it  is  this 
appearance  that  is  said  to  be  so  like  a  raspberry  or 
strawberry.  But  it  would  be  difiicult  to  imagine  any- 
thing more  unlike  the  original.  The  tubercles  under 
favourable  circumstances  disappear  by  interstitial  ab- 
sorption in  about  six  weeks,  and  the  crusts  gradually 
become  brown  and  thin  and  then  fall  off,  leaving  at 
their  sites  maculae  or  dark  spots  which  may  persist  for 
years.  Instead  of  absorption  the  tubercles  may  ulce- 
rate, the  ulcers  being  shallow  and  covered  with  crust. 
The  dark  spots  which  mxrk  the  sites  of  a  previous 
eruption  are  due  to  the  long-continued  congestion. 
The  red  corpuscles  which  escape  from  the  vessels  break 
up  and  are  absorbed,  while  some  of  the  altered  blood 
pigment  remains  behind,  and  causes  brown  colouring 
of  the  skin. 

Frambcesia  is  evidently  caused  by  a  virus  which  acts 
on  the  skin  producing  new  growths  of  the  nature  of 
granulation  tumours,  closely  resembling,  but  with 
which  they  have  no  connexion,  the  syphilitic  chancre. 
The  diseased  process  is  a  chronic  dermatitis.  The 
structure  of  the  tubercle  is  very  simple — "a  plasmosis  of 
the  cutis  complicated  with  great  proliferation  of  epithe- 
lium and  hyperkeratosis."  If  a  vertical  section  be 
made  through  a  papilla  with  a  yellowish  apex,  it  will  be 
seen  that  the  latter  is  the  stratum  corneum  of  the 
epidermis  increased  and  thickened  to  three  times  its 
natural  size.  The  crusts  consist  of  a  dried  mass  of 
sebum,  granulation  and  prickle  cells,  and  the  secretion 
which  covers  the  papilla  of  granular  and  prickle  cells. 
The  rete  mucosum  is  much  thickened  and  contains 
granulation  cells.  The  papUlse  are  considerably  in- 
creased in  size  by  swelling  and  proliferation  of  the 
connective  tissue  and  cell  infiltration ;  they  are  raised 
considerably  above  the  level  of  the  skin,  and  also 
penetrate  deeply  into  the  corium.  The  vascular  net- 
work of  the  papillae  and  sub-papiLlary  tissue  are  widely 
dilated  and  have  a  tortuous  course.  The  corium, 
especially  its  papillary  portion,  is  very  much  thickened. 
The  hair  remains  normal  during  tbe  whole  course  of 
the  disease.  The  sebaceous  follicles  are  enlarged  and 
secrete  an  unusually  large  quantity  of  sebum,  which 
gives  the  yellow  appearance  to  the  criists.  The  ducts 
of  the  sweat  glands  are  twice  as  wide  as  noimal,  and 
their  endothelium  is  increased.  The  arrectores  pilorum 
are  hypertrophied  and  the  deep  muscles  of  the  skin  are 
found  in  the  same  condition  if  the  tubercles  are  large. 
Granular  cells  which  are  really  only  white  blood  cor- 
puscles are  found  wherever  the  disease  process  exists. 
When  the  tubercles  begin  to  retrograde  they  become 
covered  with  whitish  scales,  and  the  granular  cells  and 
the  uppermost  cell  layers  of  the  thic;kened  stratum 
mucosum  begin  to  dry.  The  granular  cells  in 
the    corium    break    down    and    are    absorbed,  the 
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enlarged  papillae  sink  gradually  to  their  normal  size, 
and  finally  only  a  dark  spot  marks  the  site  of  the 
framboesia  tubercle. 

The  cause  of  the  pathological  process  is  not  known. 
By  ordinary  methods  and  reagents  no  specific  organism 
has  been  discovered.  The  streptococci  and  staphylo- 
cocci which  simply  swarm  under  the  crust  and  help  in 
its  formation  by  inducing  fibrinous  exudation  and 
leucocytosis  are  deuteropathic. 

If  the  tubercles  break  down  and  ulcerate,  which  is 
not  usual,  except  in  weakly  subjects,  the  ulcers  formed 
are  shallow  and  covered  with  a  yellow  or  brown  crust. 
After  healing  a  cicatrix  marks  the  site  of  each. 

The  process  is  genuinely  inflammatory  and  non- 
syphilitic.  Dr.  M.  Charloui^*  of  Samarang,  Java, 
undertook  a  series  of  researches  to  determine  the  con- 
tagion of  framboesia,  and  it  is  needless  to  observe  that 
the  experiments  which  he  performed  would  not  be 
allowed,  I  am  glad  to  say,  in  any  country  under  British 
rule.  He  selected  four  patients  with  well  marked 
eruptions  of  framboesia,  and  with  crusts  and  blood 
obtained  from  the  fungous  tumours  in  various  stages 
of  development  on  their  bodies  inoculated  a  number 
of  persons,  viz. : — 

(a)  The  patients  themselves  from  which  the 

matter  was  taken,  each  with  secretion 
from  his  own  sores. 

(b )  Two  of  the  same  patients  with  each  others' 

secretions. 

(g )  Thii-ty-two  prisoners,  all  J avanese  with  the 
exception  of  one  Chinese,  all  healthy 
and  perfectly  free  from  framboesia. 
(d)  Ten  Malays  who  formerly  had  been  affect- 
ed with  framboesia,  and  still  had 
pigmented  spots  and  a  few  cicatrices. 
The  results  obtained  were  as  follows  : — 

(1)  Of  the  four  patients  auto-inoculated  three  gave 
good  results,  the  inoculation  by  both  blood  and  soften- 
ed crusts  slowly  produced  characteristic  papules,  which 
gradually  enlarged  into  tubercles,  and  became  covered 
with  rupia-like  crusts,  on  the  subsequent  removal  of 
which  papillary  growths  were  exposed,  which  were 
rapidly  covered  with  new  crusts.  The  inoculations  had 
no  influence  on  the  further  course  of  the  disease.  New 
tubercles  appeared  on  the  disappearance  of  the  old  ones. 

(2)  Of  the  inoculation  of  the  two  of  the  four 
patients  with  each  others  secretions,  only  one  succeeded, 
a  fungous  growth  with  the  peculiar  crust  resulting. 

(3)  Of  the  32  persons  inoculated  who  had  never 
been  affected  with  framboesia  only  four  failed,  among 
whom  was  the  Chinese  prisoner.  After  the  lapse  of  14 
days,  papules  made  their  appearance  at  the  seat  of 
inoculation,  each  surrounded  by  a  red  halo.  Six  days 
iifterwards  pustules  slowly  developed,  crusts  subsequent- 
ly formed,  on  the  removal  of  which  the  characteristic 
fungus  was  seen.  In  most  cases  the  symptoms  of 
framboesia  shewed  themselves  three  to  five  months  after- 
wards.   In  all  the  cases  the  patients  complained  of 

*  Polypapilloma  Tropicum  (Framboesia)  Ceylon  MeHical  Jour- 
nal. Vol.  IV.,  No.  4,  translr.ted  by  Dr.  Maodonald  from  Vierteljabrs- 
chrift  ftti  De'raialologie  und  Sypbilis,  1881,  VIII,  131. 


painful  glandular  swellings  the  same  as  occurs  after 
the  inoculation  of  syphilis. 

(4)  Of  the  ten  Malays  inoculated  who  were  already 
affected  with  framboesia,  seven  succeeded  admirably,  but 
the  general  eruption  did  not  appear  for  five  months. 
These  inoculations  were  made  to  decide  whether  one 
attack  afforded  immunity  from  further  attacks.  Char- 
louis  came  to  the  following  conclusions  from  these 
experiments — 

1.  Framboesia  is  a  contagious  disease. 

2.  It  is  both  auto  and  hetero-inoculable. 

3.  The  same  person  may  be  affected  more  than  once. 

4.  Framboesia  patients  inoculated  either  with  their 
own  or  the  products  of  others  acquire,  at  the  point  of 
inoculation,  either  in  ulcer  resembling  an  ulcus  moll', 
or  a  fungous  tubercle  ;  these  inoculations  exercise  no 
influence  whatever  on  the  course  of  the  disease. 

5.  The  secretion  and  the  blood  of  a  tubercle  are 
infective,  and  the  results  are  exactly  the  same. 

6.  The  virus  is  a  fixed  contagium,  and  contagion  is 
only  possible  by  actual  contact. 

7.  The  products  of  tubercles  in  stadium  incrcmcnti 
and  acme  alone  are  infective,  and  that  as  soon  as  the 
tubercles  begin  to  shrink  and  dry,  infection  is  no  longer 
possible. 

8.  The  period  of  incubation  lasts  from  three  to 
five  months. 

9.  Fever,  accompanied  by  gastric  disorders,  and 
pains  in  the  bones,  precedes,  and  for  a  considerable 
time  accompanies  the  eruption. 

10.  The  place  where  the  framboesia  poison  finds 
access  to  the  body  may  be  at  an  early  stage  distinguish- 
ed by  painful  glandular  swellings  in  the  immediate 
neighbourhood. ' ' 

Another  more  important  question  Charlouis  tried  to 
decide  was  whether  framboesia  is  a  peculiar  form  of 
syphilis  or  a  disease  stii  generis.  Alibert  was  the  first 
to  give  expression  to  the  former  idea,  and  many  since 
have  accepted  his  views. 

I  will  give  what  he  says  on  this  subject,  and  the 
experiments  he  made  in  his  own  words  : — 

"  It  is  a  fact  that  many  things  in  framboesia 
reminds  one  of  syphilis. 

1.  Both  are  contagious  diseases. 

2.  Both  have  a  fixed  contagium. 

3.  The  incubation  lasts  in  both  from  three  to 

six  months. 

4.  Both  begin  with  fever  and  dolores  osteocopi. 

5.  Both  manifest  themselves    as  cutaneous 

infiltration. 

6.  Polyadenitis  universalis  occur  in  both. 

7.  Both  are  healed  by  the  same  drug. 

There  are  other  reasons,  however,  which  make  us 
believe  that  framboesia  and  syphilis  are  very  different 
diseases,  very  distinct  from  each  other. 

1.  The  place  where  the  frambce.5ia  infection  occurs 
shows  always  an  ulcus  moll'^  whilst  in  syphilis  sclerosis 
of  the  ulcus  always  takes  place,  which  is  of  great 
diagnostic  importance. 

2.  Framboesia  never  begins  in  the  form  of  spots, 
as  is  mostly  the  case  in  syphilis. 

22 
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3.  It  is  only  in  rare  cases  that  framtoesia  dis- 
appears within  a  few  months,  its  course  lasting  a  year 
or  more,  whilst  the  symptoms  of  syphilis  disappear 
comparatively  quick. 

4.  Framboesia  never  passes  into  ulceration  except 
hy  external  injuries,  whilst  syphilis  always  does  so. 

5.  However  long  frambcBsia  may  exist,  the  con- 
stitution of  the  patients  never  suft'ers,  whilst  the  very 
opposite  is  the  case  in  syphilis. 

6.  Framhoeiia  always  remains  limited  to  the  skin  and 
mucous  membranes,  and  it  is  only  exposure  to  injuries, 
as  on  the  soles  of  the  feet,  which  cause  it  to  penetrate 
deeper.  In  such  cases  the  course  is  that  of  an  ordi- 
nary ulcer,  and  the  destruction  of  tissue  is  rather  due 
to  the  injury  than  to  the  disease. 

In  syphilis  all  the  organs  and  tissues  of  the  body 
may  participate.  Further  the  auto-inoculation  of 
framboesia  shews  that  the  disease  is  not  syphdis. 

Although  I  was  cognisant  of  these  facts,  I  determin- 
ed notwithstanding  to  prove  by  direct  experiment 
that  framboesia  was  not  syphilis.  I  made  choice  for 
this  purpose  of  only  one  individual,  as  I  dared  not  ex- 
pose several  to  the  danger  of  syphilis. 

Before  the  experiment  I  communicated  to  the  patient 
the  possible  results  of  the  inoculation  to  leave  him  free 
to  act  as  he  liked.  Of  his  own  accord  he  submitted. 
A  patient  who  had  framboesia  was  inoculated  on  the 
3rd  May,  on  the  right  breast,  with  the  secretion  of  a 
hard  chancre,  and  on  the  1st  June  a  hard  chancre  was 
found  at  the  point.  At  the  end  of  montlis  he  had 
a  syphilitic  eruption  over  his  whole  body.  The  fram- 
boesia tubercles,  which  he  had  at  the  same  time,  were 
not  in  the  least  modified  by  the  syphilis.  About  this 
time  a  Malay  named  Jasmo,  26  years  of  age,  in  good 
condition,  came  under  my  treatment :  he  had  for  some 
time  a  framboesia  eruption  over  his  whole  body  ;  he 
did  not  wish  treatment  for  this  eruption,  but  asked  to 
be  treated  for  a  hard  ulcer  in  the  sulcus  retroglandularis 
which  he  had  lately  acquired,  as  he  said,  by  sleeping 
with  a  woman  who  had  the  disease.  In  order,  however, 
to  be  perfectly  sure  of  my  diagnosis,  I  allowed  the 
hard  ulcer  to  run  its  course  without  treatment.  The 
ulcer  left  behind  for  a  considerable  time  a  hard  base 
which  ulcerated  anew  from  time  to  time.  After  this 
patient  had  been  nine  weeks  under  my  observation,  there 
appeared  over  his  whole  body  a  maculo-papular  syphi- 
litic eruption  with  opaline  plaques  in  the  mouth  and 
round  the  anus ;  this  case  distinctly  shewed  that  syphi- 
lis and  framboesia  are  not  identical  diseases." 

The  parangi  disease  will  disappear  after  a  time  like 
the  button  scurvy  of  Ireland,  and  the  sibbens  of 
Scotland  with  improvements  in  the  sanitary,  industrial 
and  social  condition  of  the  people,  with  the  introduc- 
tion of  better  food  and  good  water,  and  increased 
attention  to  personal  and  domestic  hygiene.  The 
medical  profession  often  blamed  and  little  thanked,  but 
ever  foremost  when  any  work  in  the  interests  of  suffer- 
ing humanity  has  to  be  done,  has  spent  thought,  and 
encountered  trouble  in  every  country  in  the  world  to 
alleviate  distress  and  suffering  and  to  redress  wrong. 
But  in  the  disease  I  have  discussed,  we  can  do  little 


more  than  alleviate  and  indicate  how  it  is  spread.  The 
larger  problem  of  prevention  is  a  politico-social  and 
economical  one,  the  solution  of  which  rests  with 
those  in  power,  and  consists  in  the  introduction  of  all 
means  which  can  cause  a  general  amelioration  in  the 
condition  of  the  people.  Foremost  among  these  is  the 
opening  up  of  the  country,  by  roads  and  railway 
communication  and  drainage  by  canals.  The  repair  of 
ancient  tanks  and  the  extension  of  irrigation  lor  the 
larger  cultivation  of  the  soil  and  the  improvement  of 
the  water-supply,  the  introduction  of  improved  methods 
of  agriculture  which  are  sure  to  result  in  additional  and 
better  varieties  of  food  than  those  now  in  use.  In  no 
country  has  more  been  done  than  in  Ceylon  of  late 
years  by  the  wise  irrigation  policy  of  the  Government. 

The  result  of  careful  enquiries  into  the  nal  xjral  his- 
tory of  the  endemic  disease  of  Ceylon  which  has  long 
caused,  and  still  continues  to  cause,  so  much  suffering 
and  misery  among  the  rural  population  in  many  dis- 
tricts may  be  set  forth  in  the  following  conclusions : — 

(1)  The  real  nature  of  the  malady  has  for  all 
practical  purposes  been  ascertained ;  its  chief 
favouring  causes  determined ;  and  the  remedial 
measures  for  its  mitigation  and  final  extinction 
made  manifest. 

(2)  The  disease  is  essentially  the  same  disease  as 
the  yaws  of  the  West  Indies,  the  true  characters 
of  which  are  now  far  better  understood  than 
they  were  some  years  ago. 

(3)  The  disease  is  the  offspring  of  a  depraved 
condition  of  the  blood,  a  dyscrasia,  manifesting 
itself  by  loathsome  eruptions  on  the  skin,  which 
if  neglected  or  mistreated  are  liable  to  be  follow- 
ed by  ulceration  and  much  constitutional  disturb- 
ance, great  suffering,  emaciation  and  finally 
death. 

( t)  What  appears  to  be  the  main  cause  of 
this  depraved  condition  of  the  blood  in  early 
life,  for  at  this  age  most  of  the  cases  occur, 
is  the  food  of  the  mother  and  child  which  pro- 
duces cachexia,  with  which  all  the  future  morbid 
sj^Tnptoms  are  connected.  The  disease  does  not 
occur  among  the  well-conditioned  classes  of  the 
community,  and  the  effects  of  an  improved  dietary 
are  rapidly  to  accelerate  its  therapeutic  cure. 

(5)  The  quality  of  the  food  of  the  ordinary 
rural  labourer  as  regards  wholesojneness  and 
nutritive  value  cannot  but  be  detrimental  to 
the  formation  of  a  perfectly  healthy  food. 
The  only  animal  food  that  is  used  consists  almost 
entirely  of  salted  fish ;  fresh  meat  is  rarely  taken, 
neither  are  eggs  or  milk  in  common  u^e.  That 
such  a  dietary  should  give  rise  to  an  unhenlthy 
state  of  tlie  system,  in  which  various  miiladies 
of  the  skin  are  apt  to  be  developed,  can  smpiise 
no  one. 

(6)  Of  equal  importance  with  food  is  the  un- 
healthy influence  of  the  manifold  insanitary 
evils  in  and  roimd  the  dwellings  of  the  people. 
The  water  for  drinking  purposes  is  as  a  rule 
impm-e,   frequently  derived  from  small  tanks 
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in  wliich  animals  lie,  and  whicli  the  people 
use  for  battling  and  ablutionary  purposes. 
The  area  of  the  disease  is  the  same  as  that  of 
bad  water.  There  is  frequently  much  over- 
crowding and  little  ventilation.  The  influence 
of  these  surroundings  and  food  must  be  detri- 
mental to  the  processes  of  digestion  and  assi- 
milation and  the  form  ition  of  perfectly  healthy 
blood. 

(7)  But  as  all  persons  exposed  to  bad  sanitary 
surroundings  and  to  the  use  of  inferior  food  do 
not  suffer  from  parangi  the  c  'use  cmimm  has 
still  to  be  sought,  and  it  will  no  doubt  be  found, 
judging  from  analogy,  to  be  a  micro-organism 
which  gains  entrance  to  the  body  through  some 
open  wound  on  the  surface. 

(8)  The  disease  is  contagious.  As  a  rule  a  person 
is  only  attacked  once.  It  is  perfectly  and  easily 
curable  if  treated  properly  and  at  once ;  it  is  not 
hereditary,  and  has  no  connection  with 
syphilis. 

(9)  From  the  above  conclusions  the  indications  for 
prevention  are  self-evident,  and  consist  in  the 
earlyand  complete  separation  of  the  sick  from  the 
healthy,  the  improvement  of  the  food,  water- 
supply  and  amelioration  of  the  condition  of  the 
rural  population. 


PAEANai. 

BY  JOHN  A.TXTGALLE,  M.D. 

Thb  term  parangi  was  till  very  recently  often  used 
in  Ceylon  to  denote  many  affections,  such  as  syphilis, 
leprosy  and  other  skin  diseases,  but  separating  all 
these  well-recognised  forms  of  disease,  there  is  a  pecu- 
liar malady  prevalent  very  extensively  in  certain  parts 
of  that  island  to  which  also  it  is  applied.  It  is  a  di- 
sease, though  possessing  some  characters  in  common  with 
these,  yet  sufficiently  distinctive  from  them,  as  to  be 
entitled  to  a  separate  place  in  our  Nosology  and  to  this 
alone  is  the  term  parangi  applied  in  this  paper. 

TliP  disease  probably  was  not  one  nnknowa  to  the  ancient 
Sinhait'se,  and  has  been  prevalent  in  the  coiintT-y  from  a  lonif 
pen'oii,  and  probably  inolnded  among  the  18  forms  of  skin  di- 
seases mentioned  by  native  writers  on  medicine,  which  thi-y 
ascribe  to  such  fantastic  causes  as  the  "  ire  of  the  gods  and 
sins  committed  in  previous  births."  From  the  very  meagre 
description  given  in  the  native  medical  w^orks  of  these  skin 
diseases,  it  is  difficult  to  ascertain  to  what  particular  form  of  thetn 
the  term  parangi  is  now  applied,  but  I  think  it  persnissible  to 
conclude  that  it  is  the  Udumbra  Kusta  of  the  old  native  writers, 
so  named  from  the  resemblance  of  tiie  piimary  eruptions  to  the 
fruit  of  the  Ficus  glomerata,  which  is  also  a  peculiar  feature  in 
the  character  of  the  eruptions  of  the  disease  under  consideration. 

It  is  not  out  of  place  to  enquire  here  how  the  term  parangi 
came  to  be  applied  to  this  disease,  for  it  must  be  borne  in  mind 
that  no  such  disease  is  mentioned  in  any  of  tlie  native  medical 
works  written  before  the  landinsr  of  the  Portuguese  in  Ceylon. 
I  think  this  is  easily  explaineil.  The  term  parangi  literally  means 
foreign,  and  is  derived  from  the  well  known  appellation  Feranqe, 
by  which  all  Europeans  are  known  throughout  the  East.  The 
Portuguese,  the  first  European  settlers,  were  a^d  are  still  known 
in  Ceylon  as  parangi,  and  it  vvo-nld  seem,  if  one  could  trust  to 
such  a  loose  writer  as  Captain  Reheiro,  an  officer  in  the  Porta 


guese  army  of  occupation  in  Ceylon,  and  who  wrote  an  account 
of  the  island  about  the  year  1637  A.D.,  that  the  "Neapolitan 
disease"  (syphilis)  was  called  Parangi  Leiie,  i.e.  Portuguese 
sickness  by  the  Sifdi  ilese,  from  a  belief  that  it  was  brought  into 
the  island  by  the  Portuguese.  It  is  not  known  whether  syphilis 
was  prevalent  among  the  Sinhalese  before  the  advent  of  the 
Portuguese,  but  whether  it  was  or  not,  there  is  no  question  tliat 
it  was  prevalent  to  a  very  great  extent  atnong  the  new  comers 
so  as  to  he  thought  a  disease  peculiar  to  them.  In  process  of 
time  all  diseases  which  had  some  characters  in  common  with 
syphilis  appear  to  have  been  denoted  by  this  term  parangi,  hence 
giving  rise  till  lately  to  the  confusion  which  prevailed  among 
medical  men  in  Cej-lou  as  to  the  classification  of  parangi  disease 
as  understood  at  the  present  day,  and  in  the  view  held  by  thent 
regarding  its  nature,  some  considering  it  to  be  a  form  of  syphilis, 
others  leprosy,  elephantiasis  or  a  combination  of  two  or  moie 
of  them. 

Characters  of  the,  Dis  ease. — The  usual  period  in  life  of 
the  firstappearanceof  parangi  is  from  the  second  or  third 
year  to  the  age  of  puberty.    It  commences  by  a  single 
sore  which  has  been  termed  the  initial  sore  attended 
with  more  or  less  febrile  symptoms  and  followed  by  an 
eruption  composed  of  small  papules  situated  beneath 
the  skin.    The  initial  sore  usually  is  the  result  at  the  first 
instance  of  an  injury,  or  scratching  of  the  part,  and  it 
assumes  after  a  time  a  peculiar  character  almost  simul- 
taneously with  the  eruption  indicative  of  the  disease. 
It  is  very  intractable  to  treatment,  is  the  last  to  heal, 
and  not  unfrequently  degenerates  into  one  of  the  forms 
of  sequaliB  (Aramane  Wane)  which  will  be  described 
further  on.    The  papides  are  succeeded  by  pustules  and 
tubercles,  which  rise  up  abruptly  from  the  surface  of  the 
skin  unmarked  by  any  inflammatory  action  or  swelling 
in  the  surrounding  parts,  and  not  infrequently  they  aie 
clustered  together  in  large  patches.    They  vary  in  size 
from  a  pea  to  a  walnut  more  or  less,  and  come  out  in 
successive  crops  in  various  parts  of  the  body,  but  especi- 
ally upon  the  legs,  arms,  nates  and  neighbourhood  of 
the  arms,  face,  around  the  mouth  and  sides  of  the  chest 
and  abdomen.    The  pustules  burst  and  become  quickly 
covered   with   prominent  dry,    yellowish,  rupial-like 
crusts  or  scabs,  upon  the  removal  of  which  a  raw  flesh- 
like surface  of  the  ulcer  is  exposed.    It  is  frequen  ly 
raised  above  the  level  of  the  surrounding  skin  and 
furnishes  a  thin  slight  purulent  discharge. 

The  eruptions  last  about  six  months  and  disappear, 
leaving  the  patient  apparently  well,  especially  if  he  be 
young  and  healthy.  Whether  it  is  a  natural  process  of 
the  disease  itself,  as  in  other  eruptive  diseases  which  run 
a  certain  course,  such  as  small-pox,  or  the  result  of 
remedies  employed  by  the  natives,  which  they  always  do 
in  these  cases,  cannot  be  stated  with  certainty;  but  when 
they  are  treated  in  hospital  by  European  practice,  they 
recover  in  a  much  shorter  period.  It  is  the  belief 
among  natives  that  to  cure  the  disease  before  the  erup- 
tions are  well  developed  is  attended  with  sequelae,  and 
the  remedies  employed  by  the  native  doctors  in  the 
early  stage  of  the  disease  are  always  intended  to  encou- 
rage their  development  to  the  fullest  possible  extent. 
After  the  eruptions  have  disappeared  many  persons 
remain  without  much  inconvenience  all  their  lifetime, 
except  perhaps  occasionally  sufEering  from  pains  in  the 
bones  and  joints. 
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In  a  great  number  of  cases,  however,  if  the  general 
health  becomes  vitiated,  nodes  form  in  the  bones  with 
gummy  tumours,  followed  by  indolent  abscesses  which 
frequently  break  out  into  open  ulcers.  These  ulcers 
are  peculiar,  their  edges  in-eguiar,  have  a  dead,  pale  look, 
and  discharge  a  thin  ichorous  tiuid.  They  cicatrise  in 
some  parts,  whilst  breaking  up  and  extending  in  others, 
so  that  frequently  the  whole  extent  of  a  limb  is  affected 
in  this  manner.  These  ulcers  almost  invariably  are 
accompanied  with  what  the  patients  call  "  running 
pains"  which  are  more  severely  felt  at  night  than  in 
the  day  time,  and  are  often  of  a  most  excruciating 
character.  They  are  described  as  "falling  into  the 
ulcers,"  and  when  this  happens  a  marked  change  in  the 
appearance  of  the  latter  takes  place.  The  ulcers  which 
are  cicatrising  become  very  irritable  and  painful,  granu- 
lations assume  a  pule  and  flabby  aspect,  and  in  some 
instances  show  a  tendency  to  bleed,  and  the  cicatrices, 
which  had  been  formed,  bieak  up.  As  the  disease 
advances,  to  quote  the  words  of  the  late  lamented 
Dr.  Danforth,  whose  report  is  quoted  in  "  Skin  and  other 
Diseases  of  India,"  by  Drs.  Fox  and  Farquar,  "symp- 
toms of  a  formidable  nature  set  in,  and  all  sorts  of 
deformities  occur.  The  nose,  palate  and  cheeks  ulcerate, 
the  nodes  terminating  in  caries,  the  globular  subcuta- 
neous tumours  soften  and  break,  the  fingers  and  toes 
mortify,  the  hands  and  feet  lose  theu*  sensibility,  while 
pricking  pains  are  often  felt  in  them,  the  feet  enlarged 
by  the  thickening  of  the  tissues,  and  blebs  of  various 
sizes  form  on  them  and  lead  to  obstinate  ulcerations." 
The  general  health  has  of  com'se  ere  this  become  deeply 
affected.  The  surface  of  the  body  acquires  a  peculiar 
clayish  color  and  a  glazy  appearance,  not  unfrequently 
it  is  covered  with  dry  scaly  epidermis.  At  length  the 
poor  sufferer  sinks  from  exhaustion,  worn  out  by  the 
pain  and  discharge,  or  cut  off  by  diarrhoea  or  some 
attack  of  pulmonary  disease.  The  disease  attacks  both 
the  sexes  of  all  classes  and  ages  without  distinction,  but 
chiefly  confined  to  the  natives  in  certain  parts  of  the 
island,  though  it  is  communicated  to  others  by  conta- 
gion. It  is  highly  contagious  and  frequently  communi- 
cated by  co-habitatioD,  and  is  also  said  to  be  transmitted 
hereditarily.  But  this  latter  point,  however,  to  my 
mind,  is  not  fully  established,  and  it  is  apparently  pro- 
pagated from  parents  to  childi-en  by  contagion  rather 
than  inheriting  in  a  manner  similar  to  congenital 
syphilis.  That  this  seems  to  be  the  case  is  probable 
from  the  fact  that  the  disease  seldom  or  never  manifests 
itself  before  the  children  are  weaned,  and  they  are  two 
or  three  years  of  age,  and  I  have  often  observed  that 
so-ne  children  of  parangi  parents  are  attacked  with  it, 
while  others  quite  escape  it. 

Tlie  presence  of  an  initial  sore  in  every  case  of  the 
early  stage  that  I  have  seen  of  this  disease,  not  except- 
in!?  even  the  joung  children  affected  with  it  born  of 
parangi  patients,  and  that  it  is  originally  an  innocent 
sore,  the  result  of  some  injury  or  other,  as  already  stated, 
]  eads  me  to  thiuk  that  the  dii  ease  is  one  propagated  entii  ely 
by  contfigion ;  but  at  the  same  time,  in  the  present  state 
of  our  knowledge,  I  am  not  prepared  to  say  that  it  is 
not  communicated  in  other  ways  also.    The  natives  are 


fully  aware  of  its  highly  contagious  nature,  and,  when  a 
case  occurs,  it  is  at  once  ibolated  and  kept  in  a  separate 
hut,  and  those  who  have  not  had  the  disease  hold  no 
communication  whatever  with  the  affected  persons. 
Though  persons  affected  with  parangi  suffer  from 
sequeltB  frequently,  I  am  not  aware  of  any  instance  in 
which  it  occurred  a  second  time  in  the  eruptive  form, 
and  this  is  in  conformity  with  the  belief  universally 
entertained  by  the  natives  that  it  affects  a  person  only 
once  in  his  life,  like  small- pox  and  some  other  diseases 
of  a  similar  nature. 

The  etiology  of  the  disease  is  much  involved  in  ob- 
scurity, and  I  regret  to  say  as  yet  no  systematic  and 
thorough  investigation  of  it,  with  the  aid  of  the  micro- 
scope, has  been  undertaken  by  any  member  of  the 
medical  profession  in  Ceylon.  Judging  from  analogy 
and  the  discoveries  that  have  been  recently  made  in 
respect  to  the  causation  of  several  diseases  of  a  like 
nature,  there  is  no  doubt  that  it  is  caused  by  a  virulent 
contagious  principle  of  some  kind  similar  to  that  of 
syphilis,  favouied  by  a  cachectic  state  -  of  the  system 
resulting  from  the  use  of  unwholesome  food  and  water. 
The  disease  often  remains  dormant  after  its  first  appear- 
ance in  early  life,  as  already  stated,  for  an  indefinite 
time,  and  is  roused  into  activity  Avhenever  the  general 
health  falls  below  par,  by  wounds,  U-lcers,  and  occasion- 
ally by  vaccination  also.  1  have  known  instances  of 
persons  who  had  had  parangi  in  whom  vaccinia 
vesicles  ulcerated  and  degenerated  into  open  ulcers, 
which  took  some  months  to  heal.  Theie  is  no 
question  that  unwholesome  food  and  water  play 
an  important  part  in  keeping  it  up  in  a  state  of 
activity.  This  is  unmistakably  shown  by  those  cases 
that  recover  under  hospital  treatment,  and  the  fact  of 
its  not  shewing  itself  before  the  children  are  weaned 
and  begin  to  live  independently  of  mother's  milk.  In 
the  ease  of  patients  treated  in  hospital,  the  good  effects 
of  the  treatment  last  only  so  Long  as  they  have  the 
means  of  procuring  wholesome  food  and  water,  and  it 
is  a  very  common  occurrence  to  see  relapses  in  patients 
who  return  to  their  villages  after  recovery,  and  place 
themselves  under  the  influence  of  the  same  conditions 
under  which  the  disease  appeared  in  them  originally. 

Among'  the  natives  several  varieties  of  puiaiigi  nre  spoken  of, 
and  Dr.  MarKlmll,  who  was  the  first  Enjjflish  writer  on  the  disease, 
in  his  Medical  Topography  of  Ceylon,  published  in  1821,  mentions 
seven,  riz.: — 

Alii  Parangi.  Dada  Parangi. 

Ody  Parangi.  Getta  Parangi. 

Gone  Parangi.  Arainana  Wane  Parangi. 

Kusta  Parangi.^ 

These  on  close  examination  will  be  found  to  be  rather  different 
forms  of  sequelae  than  different  varieties  of  the  primary  disease 
itself,  and  it  is  doubtful  whether  one  of  them,  Alti  Parangi^  has 
any  rehition  to  it  at  all.  In  my  opinion  it  is  a  form  of  psoriasis 
confounded  with  parangi. 

Ody  Porangi  is  believed  to  be  a  form  of  the  disease  as  exist- 
ing on  tlie  Coast  (India),  and  occasionally  met  with  in  Ceylon. 

Gone  Parnngi  is  a  form  of  the  disease  characterised  hy  flat- 
t'^ned  pustules  most  frequently  grouped  in  clnslers,  and  forming 
thick  yellowisii  scabs  or  incrustations  not  unlike  those  observed 
in  empetigo. 

Kusta  Paranf/i  is  a  fonn  of  skin  disease,  resulting  from  parangi, 
and  is  characterised  by  squaination  of  the  skin  resembling 
syphilitic  lepra  in  that  respect. 
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Dada  Parangi  is  a  form  of  the  disease  very  much  like  ring- 
worm, in  which  the  tubercles  or  pustules  are  disposed  in  circles. _ 

Getta  Parangi  is  distinguisiied  by  the  presence  of  tumours  in 
difEerent  parts  of  tiie  body.  These  are  gummy  indolent  tumours 
of  difEerent  sizes,  which  remiiin  stationary  after  attaining  a  cer- 
tain size  without  undergoing  any  further  clianges  than  the 
presence  of  pain  running  along  the  nerves  of  the  affected  parts, 
especially  if  they  be  situated  in  any  part  of  the  extremities. 

Aramana  Wane  Parangi  is  one  of  the  sequelaj  in  which  the 
ulcers  assume  a  chronic  form,  and  Dr.  Marshall  describes  it  as 
follows  : — 

"  The  disease  occurs  in  all  parts  of  the  body,  except  perhaps 
the  hairy  scalp.  The  outer  surface  of  the  ulcerous  surface  ex- 
tends, while  not  unfrequently  the  central  area  is  healing.  Ooca- 
sionally  the  disease  commits  ravages  on  the  face  and  forehead, 
the  lips  and  cheeks  being  very  liable  to  it."  This  description  of 
the  disease  seems  very  much  like  leprosy,  and  it  is  to  be  feared 
that  Marshall  actually  confounded  cases  of  the  latter  with  the 
former.  This  Aramana  Wane  has  a  tendency  to  burrow  into  tlie 
tissues,  and  is  quite  devoid  of  healthy  action  in  any  part.  It  is 
prone  to  bleed  with  the  least  irritation,  and  often  resists  every 
mode  of  treatment,  except  amputation  of  the  limbs,  which  I  have 
practised  with  perfect  success  in  two  instances. 

Besides  the  varieties  of  parangi  described  above  there  are  two 
other  forms  of  seqneloe  which  are  of  common  occurrence,  viz., 
Dumas  or  Puh  characterised  by  the  formation  of  rhagades  or 
fissures  round  the  heels  and  tiie  disintegration  of  the  phmtar 
fascia  giving  a  honeycomb  appearance  to  the  soles  of  the  feet. 
Through  the  fissures  on  the  heels  fleshy  excrescences  protrude,  and 
to  this  the  term  Puk  is  chiefly  applied,  but  both  the  forms  are 
attended  with  sub-acute  inflammation,  and  the  patients  suffer  much 
inconvenience  in  that  it  unfits  them  for  easy  locomotion  on  foot. 
These  forms  of  the  disease,  supposed  to  be  an  after-effect  usually 
of  the  imperfect  development  of  the  primary  eruptions,  are  very 
difficult  of  cure  and  requires  a  long  course  of  treatment  before 
any  beneficial  result  ean  be  obtained. 

The  alDOve  is  a  general  outline  of  the  disease  parangi 
as  met  with  in  Ceylon.  The  questions  what  it  is  and 
whether  it  is  identical  with  any  of  the  hitherto  recog- 
nised diseases  have  not  yet  been  satisfactorily  answered 
by  the  profession  there. 

Dr.  Loos,  who  furnished  an  interesting  report  of  the 
disease  to  the  Ceylon  Government  some  years  ago,  con- 
sidered it  to  be  a  form  of  congenital  syphilis,  and  Dr. 
Danforth  thought  it  to  be  the  same  "  degenerating  into 
leprosy."  That  it  is  not  congenital  syphilis  I  think 
is  obvious  from  the  single  fact,  apart  from  others,  that 
the  disease  never  manifests  itself  before  the  children  are 
weaned,  whilst  we  know  in  the  case  of  the  other  it  is 
never  delayed  a  year,  and  generally  shows  itself  within 
the  first  six  months  after  birth.  Dr.  Kynsey,  who  not 
long  ago  wrote  an  able  and  interesting  report  on  this 
disease,  and  to  whom  we  are  indebted  for  much  of  any 
clear  kQowledge  we  possess  in  respect  of  it,  has  advanc- 
ed the  view  that  the  disease  is  identical  with  fram- 
boesia  or  yaws  met  with  in  West  Indies.  Framboesia 
was  till  lately  thought  a  form  of  syphilis,  but  now  is 
recognised  as  a  disease  mi  generis  and  quite  distinct 
from  the  latter.  Not  having  seen  cases  of  framboesia 
myself,  I  am  reluctant  to  express  a  definite  opinion  one 
way  or  the  other,  but  judging  from  the  accounts  given  of 
it  by  Drs.  Imray  and  Bowerbank  there  seems  to  be 
indeed  a  marked  resemblance  of  this  disease  to  parangi, 
and  if  the  latter  is  not  identical  with  the  former,  it  is  at 
any  rate  a  disease  much  akin  to  it.  For,  besides  the 
general  similarity  of  symptoms  of  the  two  diseases, 
there  is  a  close  resemblance,  even  in  their  respective 


sequelte.  The  mother  yaw  or  Mamma  Mian  which  is 
described  as  degenerating  into  an  intractable  ulcer  eat- 
ing its  way  into  the  tissues  and  causing  extreme  and 
irreparable  destruction  of  the  parts  around  corresponds 
to  the  Aramana  Wane  of  parangi  above  described. 
The  ring- worm  yaws  is  evidently  D  nla  Parangi  of  the 
Sinhalese  and  the  Tubhoe  is  not  unlike  Dnmas  or  Pnk 
Parangi. 

Treatment. — The  remedies  employed  by  the  natives 
in  the  treatment  of  parangi  are  numerous,  but  their 
chief  reliance,  however,  is  upon  mercury  and  China  root 
{ Smilax  China) ,  a  favourite  composition  among  them  is 
what  is  called  i)atimm  in  Tamil,  a  compound  of  mercury, 
turmeric,  camphor,  China  root  and  dn  cott  a.  The 
latter   is  the  marking  nut   fScmicarpus  anacardium) , 
and  the  juice  found  between  the  laminse  is  considered 
by  the  native  doctors  as  a  very  valuable  remedy  for 
scrofula,  syphilis  and  leprous  affections.     The  chief 
indication  in  the  treatment  of  parangi  is  the  improve- 
ment of  the  general  health  of  the  patients  by  a  gene- 
rous and  well-regulated  diet.    The  remedies,  though 
subordinate  to  it,  are  of  the  utmost  importance  in  many 
cases,  and  the  most  useful  of  them  are  mercury,  iodide 
of  potassium,  sarsaparilla   and    China  root  (Smilax 
China)  given  internally  with  ordinary  dressings  to  the 
ulcers  as  suited  to  particular  cases.    The  preparation  of 
mercury,  which  I  use,  is  the  perchloride  or  the  corrosive 
sublimate,  and  it  is  often  given  in  conjunction  with 
iodide  of  potassium,  wdth  which  it  then  forms  an  iodide. 
It  is  not  adapted  to  all  cases,  but  to  a  limited  class  only, 
such  as  the  early  stage  in  early  life.    Iodide  of  potas- 
sium is  our  sheet-anchor  in  this  disease,  and  is  given  in 
all  stages  of  the  disease  with  much  benefit,  and  is  a 
remedy  j^r/r  excell  nee  for  alleviation  of  the  so-called 
"  running  pains."  Sarsaparilla  is  a  good  vehicle  for  its 
administration,  but  of  late  I  employ  in  its  place  an 
infusion  of  China  root,  which  seems  to  possess  very 
valuable  therapeutical  properties  for  the  treatment  of 
this  disease.    This,  though  termed  a  root,  is  in  reality  a 
tuber,  and  when  fractured  has  a  brownish  white  colonr 
and  contains  much  starchy  matter.    It  is  sold  in  almost 
all  the  bazaars  in  the  island,  and  is  said  to  be  imported 
from  China.    It  is  not  mentioned  in  the  old  medical 
books,  which  are  in  use  among  the  Sinhalese,  and  con- 
sequently it  is  not  exactly  known  how  they  come  to  use 
it  in  these  cases.    They  might  have  learned  its  use 
from  the  Chinese  themselves,  who  visited  the  island  at 
different  periods,  or  possibly  they  were  informed  of  its 
therapeutic  properties  by  the  Portuguese,  to  whom  its 
employment  in  syphilis  is  said  to  have  been  made 
known  at  Goa  by  some  Chinese  traders  about  A.D.  1535. 
China  root  acts  as  a  powerful  alternative,  and  is  con- 
sidered by  natives  as  a  specific  against  ulcers  of  a  chronic 
nature,  involving  the  bony  stracture  as  in  those  of 
parangi.    Its  chief  therapeutic  effect  seems  to  be  to 
lessen  the  imdue  secretion  of  pus  and  promote  cica- 
trization.   In  the  employment  of  mercury  with  China 
root,  the  natives  do  not  pay  the  slightest  regard  to  the 
idiosyncrasy  of  the  system,  and  the  result  is  that  it  is 
often  given  to  excess,  and  the   sufferings  of  many 
parangi  patients  met  with  are  rather  due  to  the  abuse 
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of  this  drug  than  the  disease  itself.  In  the  year  1877, 
whilst  in  charge  of  a  hospital  in  a  district  where  this 
disease  prevaSed  largely,  137  cases  of  parangi  came 
under  my  observation.  All  of  these  were  subjected  to 
the  treatment  indicated  above,  with  the  result  134  were 
discharged,  of  whom  107  were  cured,  25  relieved,  2  not 
relieved,  and  3  died  of  other  diseases. 


FEAMBCESIA. 

BY  AUTHUR  POWELL, 
Cachar. 

In  the  September  issue  of  the  Indian  Medical  Gazette 
I  drew  attention  to  an  outbreak  of  frambcesia  in  the 
Surma  Valley.  I  shall  to-day  give  a  brief  account  of 
the  disease,  and  point  out  the  differences  between  it  and 
syphilis,  with  which  disease  many  authorities,  including 
Yirchow,  Kaposi  and  Hutchinson,  consider  it  identical. 

I  would  first  remark  that,  being  a  tropical  disease,  their 
experience  of  it  must  be  small,  either  derived  from  the 
writings  of  others,  or  from  a  case  or  two,  probably  sent 
to  them  for  consultation  on  account  of  its  doubtful  or 
atypical  nature. 

Frambcesia  is  a  non-infectious,  easily  inoculable 
disease,  characterised  by  a  general  eruption  of  raised, 
moist  granulomata,  occurring  endemically  in  the  West 
Indies,  West  Africa,  South  America  and  Ceylon,  in 
which  last  place  it  is  known  as  "  paranghi." 

The  belief  formerly  held  that  it  is  confined  to  the 
Negro  race  can  be  no  longer  entertained,  as,  in  addition 
to  the  Ceylon  and  my  own  cases,  an  odd  case  has  now 
and  then  been  recorded  as  occurring  in  a  European. 

The  symptoms  of  all  my  cases  were  very  similar. 
A  papule  made  its  appearance,  usually  on  an  old  sore  or 
scar,  such  as  an  ulcer,  leech-bite,  vaccine  mark  or  itch 
pustule.  This  rapidly  developes  into  a  moist  yellow 
fungoid  tubercle  or  granuloma.  Shortly  afterwards,  or 
possibly  ^^ari  passu  therewith,  occurs  a  similar  eruption 
over  the  ^kin  generally.  I  do  not  think  we  are  justi- 
fied in  dividing  the  disease  clinically  into  "  primary " 
and  "secondary"  stages,  as  in  my  cases  the  period 
elapsing  between  the  first  or  inoculation  yaw  and  the 
general  eruption  was  always  short,  and  in  some  cases 
not  noticed  by  the  patient. 

These  tubercles  are  raised  above  the  surface,  have  a 
moist,  dirty  appearance,  most  resembling  the  mucous 
tubercles  or  condylomata  of  syphilis,  but  unlike  them  they 
attack  with  equal  facility  any  portion  of  the  skin. 
The  tubercles  vary  in  size  from  a  short  grain  to  a  large 
walnut,  or  a  number  may  almost  coalesce,  and  give  the 
appearance  of  a  larger  patch.  They  are  covered  with 
a  moist  secretion,  or  a  thin  scab,  which  is  highly  conta- 
gious. I  have  not  noticed  any  great  fcetor  as  is  some- 
times described.  This  is  probably  a  matter  of  personal 
cleanliness,  as  my  cases  occurred  in  the  jungly  coolie, 
who  is,  on  the  whole,  a  cleanly  animal,  comparing  favor- 
ably with  Europeans  of  the  labouring  classes. 

Some  of  the  granulomata  assume  an  annular  shape 
■with  a  healthy  patch  of  skin  in  the  centre.  The  more 
moist  and  vascular  are  of  a  yellowish  pink  color,  whilst 


the  drier  patches  present  a  seedy  or  warty  appearance 
with  crevices  separating  the  papdlse. 

The  constitutional  symptoms  are,  as  a  rule,  slight. 
There  may  be  a  little  fever  at  the  onset,  and  if  the 
disease  lasts  long,  or  be  unusually  severe,  anaemia  may 
supervene. 

The  children,  as  a  rule,  pursue  their  games,  and  the 
adults  their  occupation  while  the  eruption  exists. 

Without  treatment  the  eruption  lasts  from  a  couple 
of  months  to  three  years  or  more.  One  attack  is  said 
to  protect  the  individual  permanently.  In  one  of  my 
cases.  No.  5,  the  eruption  disappeared  completely  after 
a  thorough  salivation,  but  re-appeared  six  months  later, 
lasted  three  or  four  months,  and  then  left  without 
further  treatment. 

The  granuloma  leaves  a  dark  pigmented  spot  which 
fades  slowly.  In  two  of  my  cases  there  are  permanent 
depressed  scars,  probably  the  result  of  vigorous  local 
treatment  with  silver  nitrate  and  sulphate  of  copper. 

Sections  of  these  tubercles  shew  them  to  be  patholo- 
gically a  true  granuloma  or  papilloma,  more  vascular 
than  a  common  wart,  the  spaces  between  the  papillae 
being  filled  with  pus  and  ordinary  scab  material. 

Treatment. — Preparations  of  mercury  and  iodine,  as 
used  in  syphilis,  are  ubually  recommended,  but  I  have 
found  them  of  little  use,  unless  pushed  to  free  salivation. 

One  of  my  earlier  cases  (No.  5)  had  been  under  this 
treatment  for  some  time  without  the  slightest  benefit. 
After  an  interval  of  three  months,  he  appeared  sufi:ering 
from  profuse  salivation,  having  lost  two  teeth.  The 
yaws  had  almost  disappeared. 

Pie  produced  a  powder  he  had  bought  in  the  bazaar, 
which,  on  analysis,  I  found  to  consist  of  turmeric,  calo- 
mel, about  four  grains  to  the  dose,  and  some  powdered 
leaves.  As  the  salivation  passed  off,  the  yaws  re-appear- 
ed but  in  diminished  numbers. 

Locally,  I  have  found  astringents,  caustics  and 
merciirials  of  little  use. 

Picric  acid,  applied  locally,  I  have  found  the  best 
treatment.  I  first  used  it  in  June  last,  having  then  23 
cases  under  treatment.  I  applied  it  in  saturated  solu- 
tion, with  a  few  drops  nitric  acid  added  to  increase  its 
solubility,  to  22  of  these  cases ;  18  are  now  quite  cured  ; 
in  two  the  granulomata  are  limited  to  the  mouth  and 
arms.  Two  children,  who  very  seldom  come  for  treat- 
ment, are  but  slightly  improved.  One  case  I  reserved 
as  a  test,  and  treated  him  with  mercury  and  iodine 
internally,  blue  ointment  and  astringents  locally.  He 
is  still  suffering  from  the  disease,  but  improved. 

That  18  out  of  22  cases  were  cured  in  one  to  six  months 
after  the  use  of  picric  acid  locally,  while  22  cases 
treated  otherwise  took  two  to  three  years  to  cure,  points  to 
its  efiicacy.  I  am  no  enthusiastic  believer  in  specifics  for 
any  disease,  so  that  if  these  cures  are  mereljpost  hoc,  and 
not  propter  hoc,  it  remains  for  the  experience  of  others  to 
prove.  If  not  a  cure,  I  believe  that,  by  sterilising  the 
discharges,  the  epidemic  has  been  stopped.  Certainly  no 
new  case  has  arisen  within  a  month  of  its  first  use. 
As  an  attack  of  fever  has  such  a  beneficial  effect,  I 
should  like  to  try  the  effect  of  injecting  some  pyro- 
genic  toxin  if  I  had  proper  facilities. 
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That  framboesia  is  a  disease  sui  generis  absolutely 
distinct  from  syphilis  no  one  who  has  seen  an  epidemic 
wiU  deny. 

In  a  population  of  142  people  living  in  six  houses,  or 
lines,  I  have  had  45  cases,  whilst  not  another  case  has 
arisen  elsewhere ;  34  of  these  cases  were  children  under 
16  years  of  age — too  young  to  have  sexual  intercourse — 
at  the  age  least  likely  to  contract  syphilis. 

In  none  of  them  did  the  first  yaw  make  its  appear- 
ance on  the  genitals. 

In  none  has  there  been  any  chancre,  glandular 
enlargement  or  sore  throat  at  the  beginning  of  the 
disease.  None  had  tertiary  symptoms.  None  of  these 
cases  nor  the  wives  of  any  had  miscarriages.  The  wife 
of  one  patient,  who  had  not  been  treated  by  mercury, 
was  delivered  of  a  healthy  child  with  no  taint  of 
syphilis. 

Two  patients  developed  typical  chancres  and  secondary 
syphilis  while  suffering  from  the  yaws.  Thus  an 
attack  of  one  disease  does  not  protect  against  the  other. 

Though  syphilis  does  occasionally  "  throw  true,"  and 
patients  inoculated  from  one  source  may  develope  similar 
rashes,  yet  the  main  characteristic  of  a  syphilitic  erup- 
tion is  its  polymorphdie  character. 

In  aU  my  45  cases  there  was  one,  and  only  one, 
eruption,  this  granuloma  or  tubercle,  except  such  di- 
seases as  ringworm  and  itch. 

The  inocidation  spot  was  always  a  granuloma,  never 
a  chancre. 

The  incubation  period  seems  longer  than  in  syphilis, 
as  one  case  (No.  33)  had  left  the  infected  lives  more 
than  a  month  before  the  first  yaw  was  observed. 
Another  (No.  6)  had  a  milk  abscess  which  discharged 
for  a  fortnight.  The  first  tubercle  developed  on  the 
scar  nine  weeks  after  the  abscess  was  opened.  This 
would  shew  an  incubation  of  seven  to  nine  weeks. 

The  mucous  tubercles  of  syphilis  are  generally  limit- 
ed to  the  junction  of  skin  and  mucous  membrane. 

Tubercular  syphilide  is  a  gmnma  of  the  true  skin,  and 
as  such  its  discharges  are  believed  to  be  innocuous.  The 
discharge  of  the  yaw  is  highly  contagious,  and  is  the  only 
material  with  which  the  disease  is  inoculated. 

Those  who  believe  yaws  a  form  of  syphilis  must 
therefore  hold  that  gummatous  discharges  are  con- 
tagious. 

Tubercular  syphilide  is  a  late  secondary  or  tertiary 
eruption.  The  yaw  is  the  first,  an  early  and  the  only 
eruption  of  framboesia. 

In  none  of  these  cases  have  tertiary  symptoms  arisen 
though  many  have  had  no  mercury  or  iodine  ;  further, 
many  treated  with  these  drugs  in  quantities  which 
usually  remove  syphilitic  symptoms  have  continued  the 
eruption  for  three  years. 

I  regret  that  other  speakers  have  entitled  their  papers 
by  the  vernacidar  names,  "  Paranghi  "  and  "  Kwe-na." 
There  are  now  definite  English  and  Latin  names  for 
the  disease,  so  other  names  are  unnecessary,  and  as 
unjustifiable  as  it  would  be  for  me  to  entitle  an  English 
paper  on  fever  or  cholera,  "bokhar"  or  "  haiza." 

(  See  next  page  for  table  of  patients.) 


BUEMESE  "KWE-NA." 

BY  AETHUR  H.  NOLAN, 

Assistant  Surgeon. 

Before  giving  an  account  of  my  observations  and 
conclusions  on  the  skin  disease  known  as  "  Kwe-na  " 
among  Upper  Burmans,  which  I  believe  I  have 
correctly  diagnosed  as  yaws,  I  shall  record  notes  of 
a  case  I  had  under  treatment  at  Gangaw  in  the 
Pakokku  District  shortly  after  my  arrival  in  Burma  in 
1889.  I  had  never  before  heard  or  read  of  Burmese 
"  Kwe-na,"  nor  had  I  during  my  service  in  India  seen 
or  heard  of  yaws  there,  and  the  possibility  of  yaws 
existing  in  Burma  did  not  at  the  time  occur  to  me.  I 
considered  this  case  either  an  exceptional  manifestation 
of  one  of  the  syphilides,  or  a  form  of  "  Oriental  sore," 
as  the  eruption  appeared  to  correspend  in  some  respects 
to  the  description  and  representations  of  Biskra  and 
Crete  "Boutons  "  by  Dr,  Vandyke  Carter. 

The  peculiarities  of  the  case  however  led  me  to  re- 
cord the  following  notes  in  my  Diary  : — 

Gangaw,  Uth  October  1889. 

"  A  Burman,  aged  40  years,  from  Kale,  has  on  the 
forehead  a  cone-shaped  fungoid  growth  covered  with  a 
dirty  yellowish  moist  scab.  At  some  little  distance  it 
looks  not  unlike  a  rupoid  excrescence.  Base  of  growth 
about  1^'  inch  in  diameter,  length  from  base  to  apex 
nearly  1".  Little  pain  on  pressure  over  growth,  or  on 
removing  a  portion  of  the  scab,  which  gives  the  excres- 
cence a  strawberry  appearance. 

"  Skin  immediately  surrounding  base  is  slightly 
darkened  but  not  inflamed  or  tender,  nor,  on  the  con- 
trary, is  there  want  of  tactile  sensation. 

"  There  is  also  an  eruption  of  tubercles  varying  in  size 
from  a  pea  to  a  medium  strawberry  and  generally 
round  in  shape.  These  are  indiscriminately  scattered 
over  face,  neck,  trunk  and  extremities,  but  are  more 
abundant  on  parts  where  the  skin  is  moist  and  thin,  as 
the  flexor  aspect  of  thighs  and  arms,  neck,  pudenda  a  id 
lips.  Some  of  these  tubercles  or  boutons  are  hard  and  en- 
tirely painless,  but  most  of  them  are  moist  from  a  scanty 
purulent  exudation  and  scabbed.  The  moist  ones  only  feel 
a  little  tender  and  the  skin  surrounding  them  is  slightly 
reddened.  Scabs  generally  are  of  dirty  gray  or 
yellow  color,  some  are  light  brown  from  oozing  of 
blood.  They  appear  to  possess  the  same  anatomical 
characters  as  the  large  growth. 

"  The  man  is  strong  looking  and  well  nourished.  No 
history  of  syphilis,  glands  unaffected,  no  fever,  com- 
plains of  some  pain  in  joints  which  are  not  swollen  or 
tender.  Calls  the  disease  '  Quayna,'  says  it  is  conta- 
gious, and  he  is  not  allowed  by  the  people  to  live  in  his 
village,  nor  is  he  allowed  to  take  up  his  abode  in  other 
villages.   No  one  else  in  his  village  is  afi'ected  with  it. 

"  He  contracted  it  in  the  Chindwin  district  where 
people  occasionally  get  it.    Is  not  common." 

The  man  was  isolated  in  a  small  hut  a  short  dis- 
tance from  my  hospital  which  he  attended  daily 
for  over  a  month.    The  greater  number  of  the  excres- 


92 


SECTION  OF  MEDICINE  AND  PATHOLOGY. 


a> 

w 

a 

ial  No. 

Name* 

Sex 

Age. 

XJiniipial.'C* 

Seat  of  first  yaw  or  site 
of  iaocuiatioD, 

proxim 
iration 
sease. 

XiCoUlt 

of  Ho 

<D 

o 

Years. 

1 

Jvunti 

J: . 

a 

Cachar 

A  wound 

Cure 

A 

2 

TIT* 

M. 

1  A 

14 

P 

Do. 

Do. 

2-3 

ij 

B 

o 

o 

Mangru 

M. 

... 

Do. 

T           1     1  'J. 

Deech-bite 

2-3 

>? 

4 

Hikim 

HIT 

M. 

lb 

a 

Do. 

W  ound 

3 

A 

A 

5 

baponmanii  ... 

JM. 

a 

Chota  Nagpur 

Deecn-bite 

2 

A 

A 

6 

iSaro 

Jb . 

37 

a 

Do. 

bear  alter  abscess 

m  breast 

2 

JJO. 

A 

A 

7 

T  J 

J  adoo 

M. 

lb 

O 

1  

uacnar 

VV  ound 

3 

U 

Q 
O 

Gajadar 

M. 

ou 

a 
P 

"NT    "WT  "D 

bear  01  abscess  ... 

o 
O 

T> 
Jj 

9 

Jrrokas 

M. 

9 

7 

(Jacnar 

r  ... 

2 

JJo. 

1> 

10 

bohan  tSmgn... 

M. 

o  o 
38 

JN .- VV.  Ir. 

TTT*  T 

VV  ound 

2i 

T) 

11 

r  altoi 

M. 

14 

7 

(Jacnar 

r 

2 

T  > 

12 

Laphoi 

Ju  . 

AO 
4^ 

o 

JJO.  ... 

Eczema  on  leg  . . , 

1  X 

. .  • 

/"I 

13 

Dasarat 

IVi. 

lo 

/] 

a 

UO. 

Wound. 

1  1 

2 

. . . 

"r\ 
U 

14 

"r>  _  „  _ 

Kana 

M. 

9 

a 

Do. 

Do. 

D 

15 

Paulasia 

r . 

o 

8 

Do. 

liound  anus 

Uo. 

X) 

16 

m 

i  opasia 

Jb. 

11 

7 

Do. 

? 

55 

TJ 

B 

17 

Bhagia 

X  . 

er 
0 

7 

Do. 

liecent  vaccine 

mark 

1  1 

2 

55 

B 

18 

x^arbatti 

r . 

4 

7 

Do. 

? 

Under  treatment 

B 

19 

Ji.aiia 

M. 

11 

Do. 

Scar 

i 

Do. 

E 

20 

1  ulsi 

l! . 

£- 

0 

7 

Do. 

? 

55 

B 

22 

feukra 
Ganga]  ali 

M. 
Jb . 

0 
4 

JJo. 
Do. 

Near  anus 
Round  anus 

rH 

PI 

1 

... 

) 

Under  treatment 

Hi 
B 

23 

Ramrikhia   . . . 

F. 

4 

Do. 

Sole  of  foot 

> 

Cure 

B 

24 

Goburdliun  ... 

M. 

11 

Do. 

Wound 

^  C3 

) 

D 

2o 

Gangoo 

J: . 

on 

e 

Cliota  Nagpur 

Scar 

CD 

!'■■ 

Under  treatment 

D 

2o 

±)ipia 

X  . 

1  o 

1,4 

e 

Uacnar 

?  J 

D 

27 

±>isnata 

M. 

4,4 

... 

Benar 

Wound 

2 

Lure 

VV  lie  delivered  a 
year     ago  oi 
neaitny  cnild  . . . 

D 

28 

Ramoo 

M. 

7 

0 

(Jacnar 

Wound 

2 

... 

C 

29 

Haiadar 

TIT 

M. 

a 

Do. 

? 

1  m. 

... 

A 

OA 

30 

Busa 

M. 

4 

... 

Do. 

Near  anus 

3  m. 

■pv 

3i 

Unknown 

T71 
X  . 

/I  0 

... 

Do. 

Itch  on  wrist    . . . 

P 

Q 

r 

... 

... 

XT' 
X  . 

oo 

or 

... 

Do. 

Cut  on  sole 

r 

ri 

r 

33 

Durga 

TV/T 

M. 

A 

4 

... 

Do. 

? 

1  m. 

Died  of  malaria. . . 

Sukroo 

T? 
r  . 

lU 

Do. 

? 

4  m. 

Hi 

35 

J  anki 

M. 

4U 

K 

N.-W.  P. 

Itch  on  wrist    . . . 

2 

... 

Died  ol  dysentery 

X 

3o 

Gandari 

TV  if 

M. 

OU 

^ 

Do. 

Sole  of  foot 

3 

■ " 

Under  treatment 

1 

37 

Mah-ona 

M. 

1  o 

^ 

Dylnet 

Itch  on  wrist    . . . 

li 

Cure 

T 

38 

Jhumka 

TV/T 
M. 

4 

Do. 

Wound  on  knee 

I'i 

55 

Y 

39 

Bi]uara 

M. 

6 

AC 

Do. 

Wound  on  calf . . , 

1 

55 

X 

40 

Begua 

AT 

1  A 
lU 

AC 

Do. 

? 

55 

X 

41 

Megni 

F. 

30 

K 

N.-W.  P.  ... 

Pachwari  on  foot 

2** 

55 

X 

42 

Bhadara 

M. 

8 

K 

Sylhet 

Sore  on  foot 

1 

55 

X 

43 

Bilasi 

F. 

9 

K 

Do. 

? 

2 

55 

44 

Etwara        . . . 

M. 

50 

LL 

N.-W.-P. 

Leprous  ulcer  . . . 

2 

55 

y' 

45 

Bodua 

M. 

14 

H' 

Sylhet  ... 

? 

1-^ 

55 

Y 

Those  marked  by  same  Greek  letter  are  either  father,  mother  or  child  of  same  family. 


BUEMESE  "KWE-NA." 


93 


cences  gradually  contracted  and  fell  off,  leaving  the 
skin  smooth  and  unimpaired,  but  marked  by  spots 
slightly  darker  than  the  surrounding  skin. 

The  large  exci'escence  and  a  few  small  ones  had  not 
quite  disappeared  when  he  left  off  attending  hospital. 
Treatment  was  commenced  with  a  purgative  and  a  bath, 
during  which  the  application  of  carbolic  soap  was  not 
spared. 

A  two-grain  dose  of  quinine  was  given  every 
morning  and  ten  grains  of  iodide  of  potassium  with 
decoction  cinchona  twice  a  day.  Carbolic  oil,  1  in  40, 
was  applied  to  the  eruption. 

Later,  2  drachms  of  liqr.  hyd.  perchlor.  were  added 
to  each  dose  of  the  pot.  iodide  and  the  application 
of  dilute  citrine  ointment  substituted  for  carbolic  oil. 
He  was  nearly  six  weeks  under  treatment. 

2.  I  neither  saw  a  case  or  heard  again  of  Kwe-na 
until,  in  December  1892,  1  received  a  communication 
from  Mr.  R.  C.  Stevenson,  Deputy  Commissioner  of 
the  Yen  District,  regarding  the  prevalence  of  the 
disease  in  one  of  the  villages  of  the  District  named 
Htanbinzeit. 

I  quote  the  following  passages  from  Mr.  Stevenson's 
letter  ; — 

"  Having  been  aware  for  some  time  past  that  there 
was  a  village  near  Yushay  called  Htanbinzeit,  the  resi- 
dents of  which  were  looked  upon  as  social  outcastes  by 
reason  of  their  community  being  affected  with  a 
serious  skin  disease  said  to  be  by  my  informants  a 
a  kind  of  leprosy,  I  visited  it  the  day  before  yesterday 
morning.  *  *  The  disease  is  called  Kwe-na  by  the 
Burmans.    *  * 

"  It  is  said  to  be  highly  contagious,  but  more  especi- 
ally at  one  particular  time  of  the  year,  vis.,  the  month 
of  Wagaung  (answering  to  the  latter  end  of  July  and 
first  half  of  August)  when  the  sprouts  of  a  kind  of 
bamboo  known  as  '  mhyinwa '  begin  to  shoot. 

"  Contagion  seems  to  depend  on  close  personal 
contact,  such  as  eating  together  out  of  the  same  dish, 
&c.  *  *  It  first  commences  by  the  appearance  of  a 
sore,  which  apparently  scabs  over  very  soon,  but  is 
followed  by  an  eruption  which  in  time  covers  the 
whole  body. 

"  The  first  symptom  is  great  aching  of  the  muscles. 

"  Persons  who  suffer  from  it  usually  become  very 
attenuated,  and  this  of  course  is  especially  the  case 
with  those  who  succumb.        *        *  * 

"  I  believe  the  disease  is  a  very  rare  one.  I  have 
never  heard  of  it  before  ;  the  Burmans  have  a  great 
dread  of  it,  and  if  the  villagers  of  Htanbinzeit  were 
a  colony  of  Thanatophidia  they  could  not  be  regarded 
with  greater  repugnance  by  their  fellow-creatures. 

"  I  am  informed  that  some  years  ago  there  was  a 
village  in  the  Piginsala  portion  of  the  Katha  District 
in  which  the  villagers  suffered  from  the  same  disease. 

"  In  their  case  however  it  appears  to  have  been  of  a 
more  virulent  type  attacking  the  joints  and  preventing 
the  use  of  the  limbs.       *    *    «  » 

3.  My  temporary  transfer  from  the  District  soon 
after  receipt  of  the  preceding  communication  from  Mr. 
Stevenson,  and  other  duties,  prevented  my  visiting^ 


until  September  1893,  the  village  of  Htanbinzeit 
mentioned  by  him,  and  such  other  villages  where, 
owing  to  enquiries  previously  made,  I  had  heard  of 
Kwe-na. 

Notes  on  some  of  the  cases  I  examined  during  that 
tour,  as  also  a  few  of  the  number  I  have  sinee  seen,  are 
given  in  the  appendix  to  this  paper.  In  parts  where 
the  disease  is  endemic  the  Burmans  and  their  "  Sei- 
Sayahs  "  (medicine  men)  regard  it  as  a  form  of  leprosy. 

Following  are  the  results  of  my  observation  and  en- 
quiries : — 

Characters  and  symptoms  of  the  typical  disease. — I  am 
of  opinion  that  in  few  cases  comparatively  does 
the  disease  arise  de  novo,  but  that  it  is  contracted  prin- 
cipally by  accidental  inoculation,  through  an  ordinary 
scratch,  ulcer,  or  wound,  with  the  virus  from  a  previous 
case. 

The  inoculated  wound  inflames  and  becomes  an 
unhealthy  ulcer,  the  diameter  of  which  may  be  ^  to  2 
or  3  inches.  It  is  circular  or  oval  in  shape  and  covered 
with  a  brownish  scab. 

It  is  usually  shallow,  except  in  the  centre,  where  it 
dips.  The  purulent  discharge  is  scanty  and  ichorous. 
The  infected  sore  is  called  the  "  Ana-ma-gyee,"'  pro- 
nounced "  Uuna-ma-jee,"  which  means  chief  or  primary 
sore. 

After  an  incubative  period  of  two  to  eight  weeks  or 
more,  an  eruption,  which  may  appear  on  every  part  of  the 
body  (except  on  the  scalp  where  covered  by  hair),  is 
observed  gradually  developing  with  barely  any  pain  into 
fungoid  growths  of  various  sizes. 

When  the  general  eruption  appears  the  infected  sore 
or  "  Ana-ma-gyee  "  usually  heals. 

The  constitutional  symptoms  vary  according  to  the 
physique  of  the  individual,  state  of  general  health,  and 
severity  or  otherwise  of  the  attack. 

They  are  usually,  in  ordinary  cases,  loss  of  appetite, 
slight  depression,  pain  in  limbs  and  sometimes  fever  and 
anaemia. 

The  tubercles  arise  from  small  flat  red  patches  on  the 
skin,  often  resembling  the  spots  seen  on  tender  skin 
after  flea-bites. 

These  spots  vary  in  size  from  a  pin's  head  to  a  lentil, 
become  papular,  are  at  times  itchy,  but  scarcely  painful 
even  when  the  papules  are  broken  through  into  segments, 
and  small  yellow  points  are  seen  emerging  which  deve- 
lop into  "kwe-na  "  tubercles  of  various  sizes. 

The  eruption  may  be  described  as  moist,  button -like 
tubercles,  resembling  granulation  tissue,  capped  with 
dirty  grey  or  yellow  scabs  formed  of  the  scanty,  thin, 
purulent  exudation  from  them.  When  a  scab  is  re- 
moved another  soon  forms  from  the  discharge.  If  blood 
exudes,  as  it  sometimes  does  when  a  tubercle  is  scratched, 
picked  at,  or  otherwise  injured,  the  color  is  imparted  to 
the  scab  giving  it  a  reddish  or  dark  tinge. 

The  excrescences  are  usually  round  or  oval  in  shape, 
some  well  raised,  others  flattened,  and  of  sizes  vai'ying 
from  that  of  a  pea  to  a  size  which  covers  a  patch  of  skin 
one  inch  or  more  in  diameter,  but  the  typical  eruption 
in  its  early  stage  is  about  double  the  size  of  a  well  deve- 
loped small  pox  pustule. 

24 
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At  times,  after  attaining  the  size  of  a  pea  or  a 
little  larger,  the  development  of  some  of  the  growths 
cease,  and  they  dry  into  hard  insensible  tubercles  and 
fall  o&.  Others  fuJly  develop,  then  shrivel,  contract  and 
fall  off  leaving  the  skin  smooth  and  uninjured.  Others, 
again,  spread  and  flatten,  and  the  scab  becomes  moister 
and  thinner  exposing  the  surface  of  the  excres- 
cence which  may  break  down  and  ulcerate,  or  a  high 
crust  may  form  and  ulcei*ation  go  on  under  it. 

In  some  cases  a  large  single  distinct  excrescence 
appears,  about  one  inch  or  more  in  diameter  at  its 
base,  protruding  more  or  less  out  of  the  skin  and  firm. 
It  looks  not  unlike  a  roughly  cone-shaped  lump  of 
putty  stuck  into  the  broken  skin.  Neglect  causes  it 
to  ulcerate  badly. 

It  will  sometimes  precede  the  ordinary  general  erup- 
tion or  appear  with  it ;  often  it  is  not  seen  at  all. 

The  eruption  is  practically  painless  unless  ulceration 
occurs. 

The  margins  of  skin  immediately  surrounding  the 
tubercles  are  (in  the  ordinary  eruption)  dark  red  or 
brown,  and  the  tubercles  appear  set  into  the  skin. 

The  skin  hewever  is  not  at  all  sensitive  or  painful, 
nor,  on  the  other  band,  is  there  any  loss  of  tactile 
sensation. 

4.  Varieties. —  The  skin  affections  and  ulcerations 
that  may  appear  in  the  disease  are  multiform. 

The  Burmese  divide  them  into  five  forms,  each  of 
which  I  have  seen  and  shall  briefly  describe  : — 

1st, — "  Kwe-pouk-pouk"  (sprouting  "  Kwe.") — This 
the  typical  eruption  already  described  and  is  the  most 
common. 

2nd.  —  "  Kwe-pioe-zon  "  *  (elevated  ringworm 
"Kwe  "). —  The  eruption  has  the  same  general  charac- 
ters as  the  preceding,  but  before  breaking  through  the 
skin  it  causes  more  irritation  and  some  surrounding 
induration  and  tenderness. 

As  it  progresses,  the  tubercles  become  somewhat 
irregular  in  shape,  and  larger  and  flatter  than  the 
typical  eruption.  The  scab  or  crust,  which  is  yellow 
or  brown  in  color,  may  become  thickened,  scaly  and 
fissured.  When  the  scab  is  stripped  ofiP,  an  excres- 
cence resembles  a  large  soft  bleeding  wort,  unless 
ulceration  has  broken  it  down. 

The  central  portions  of  large-sized  patches  may 
heal,  leaving  the  skin  healthy,  with  a  border  of  flatten- 
ed excrescences,  thus  somewhat  representing  ring- 
worm. 

This  form  may  appear  on  any  portion  of  the  body 
but  particularly  on  soft  .-moist  parts,  and  round  the  lips 
and  anus.  It  is  nearly  as  common  as  the  first  form  and 
may  appear  with  it. 

3rd. — "  Kive-kyet-kyi "  f  (fowls'  excrement  Kwe) — 
from  a  supposed  resemblance  to  fowls'  excrement, 
— These  are  veiy  small  cone-shaped  tubercles,  hard  and 
painless.  They  develope  from  minute  pink  patches 
and  have  tough  gray  scabs. 

*  Pronounced  Kway-pwe-zone.  From  "  Pwe "  ringworm  and 
"  Zon  "  conical  elevation  or  excrescence. 

t  Pronounced  '•Kway-chet  chee." 


The  surrounding  skin  is  unaffected  ;  attacks  usually 
buttocks,  extensor  aspects  of  arms,  legs  and  joints, 
but  may  appear  on  any  part  of  the  body  and  with 
other  forms.    Is  uncommon. 

4th. — "  Kioe-ta-phan  "  *  (from  its  supposed  resem- 
blance to  a  broken  fig.) — A  circumscribed  indurated 
conical  swelling  at  times  very  painful,  is  first  noticed 
under  the  skin  which  is  somewhat  inflamed.  The  skin 
is  eventually  broken  through,  and  an  ichorous  scanty 
exudation  forms  a  yellow  or  brown  elevated  crust  over 
the  sore.  Removal  of  the  crust  exposes  a  red  fungous 
sore  of  an  irregular  circular  shape.  It  may  break  down 
and  become  hollow  and  cup-shaped  with  fungoid  margins 
and  a  tenacious  slough  in  the  centre.  Appears  chiefly 
on  back,  thighs  and  feet. 

If  it  attacks  the  soles  of  the  feet  the  thickness  of 
the  epidermis  prevents  the  growth  breaking  through 
for  some  time,  and  this  gives  rise  to  a  good  deal  of 
pain.  Not  usually  multiple.  May  appear  with  the  other 
forms. 

5th.—'^Kwe-hon."  (hidden  or  undeveloped  "  Kwe,") — 
In  this  form  the  Kwe-na  eruption  does  not  appear 
or  properly  develop.  The  joints,  particularly  those  of 
the  wrists,  ankles,  and  fingers,  become  painful  and 
swell.  Nodes  form,  chiefly  on  the  radii,  ulnjc  and 
tibiae.  After  some  time,  if  not  treated,  ulcers  (not 
particularly  sensitive)  having  brown  crusts,  break  out 
over  the  joints  and  shafts  of  the  bones. 

The  discharges  from  these  spread,  cause  other 
ulcerations,  and  the  patient  goes  down  gradually  in 
general  health  becoming  cachectic  and  emaciated. 
If  the  disease  still  advances  the  ulcers  spread  and 
run  into  each  other.  Some  patches  heal  while  others 
become  deep,  filled  with  slough  and  are  formidable 
and  obstinate.  The  joints  become  contracted  and 
ankylosed,  the  radii,  ulnae  and  tibiae  may  become 
thickened,  elongated,  and  curvedf — from  osteo-plastic 
ostitis  probably — nodes  break  down,  and  the  bones  here 
and  there  (including  at  times  the  nasal  and  palate) 
become  carious,  the  hands  and  feet  lose  sensibility,  and 
the  unfortunate  sufferer,  after  lingering  for  a  few  years 
or  more  in  this  condition,  dies  from  exhaustion,  if  not 
cut  off  by  some  other  disease. 

6th. — Besides  the  five  preceding  varieties  I  have 
seen  another  accompanying  the  typical  form.  The 
Burmese  have  no  special  name  for  it  but  call  it  one  of 
the  varieties  of  "  Kwe-na." 

The  eruption  consists  of  small  prominent  vesicles 
clustered  together  in  patches.  The  patches  sometimes 
coalesce.  In  a  mild  case  they  dry  up  and  heal  without 
ulceration,  but  in  unfavorable  cases  they  may  become 
squamous  and  fissured  and  run  on  to  extensive  ulcerations 
resulting  in  contraction  of  joints,  bone  disease,  &c. 

5.  Seat  of  "  Kiue-na"  eruption  and  ulceration. — As 
mentioned  under  "  characters  and  symptoms "  and 
"  varieties." 


*  From  "  Ta-phan-tbe,"  the  fig  fruit, 

t  It  is  from  this  condition  the  disease   derive*  its  name  of  I 

", Kwe-na."   Fromi  "  Kwe,"  curved  bent,  and  "  Ana  "  or  "Na" —  | 

disease,  sore.  i 
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6.  Appearance  of  skm  on  termination  of  eruption. — 
Where  tubercles  contract  and  disappear  without 
ulceration  the  texture  of  the  skin  usually  remains 
smooth  and  uninjured.  The  maculae  are  generally  dark 
coloured-  In  cases  marked  by  ulceration  the  cicatrics 
present  the  appearances  common  to  ulcerative  processes 
which  have  extended  to  the  deep  layers  of  the  cutis 
and  connective  tissue. 

7.  Prognosis  of  the  disease. — Favorable,  as  far  as 
I  can  at  present  judge,  if  properly  treated  before  the 
general  health  becomes  badly  affected  and  the  ulcera- 
tions extensive.  The  disease  varies  much  in  severity, 
from  a  small  crop  of  tubercles  to  rhagades  and 
fissures  of  the  skin  with  extensive  foul  iilcerations, 
disease  of  bone,  &c.,  which  render  the  unfortunate 
victims  helpless  cripples,  until  worn  out  by  pain 
and  discharge,  exhaustion  brings  death. 

8.  Duration. — The  usual  duration  of  the  ordinary 
eruption  is  said  to  be  from  six  weeks  to  six  months,  but 
it  may  last  for  years  with  periods  of  quiescence. 

9.  Constitutional  Symp>toms. — Pain  more  or  less  in 
limbs,  nervous  depression  and  at  times  feverishness 
occur  during  the  commencement  of  the  disease. 

If  a  good  crop  of  the  eruption  appears  these 
symptoms  abate  or  pass  off.  Men  and  women  work, 
and  children  play  as  usual. 

When  however  the  disease  does  not  develope  in  its 
early  stages,  or  has  existed  for  some  time,  the  patient 
becomes  anajmic,  lean,  and  debilitated,  and  liable  to 
febrile  or  other  climatic  diseases. 

10.  Contagiousness. — It  is  communicated  chiefly  by 
contact  and  accidental  inoculation.  An  ordinary  wound, 
ulcer,  or  any  affection  of  the  skin  where  the  cutis 
is  broken  or  abraded,  render*  a  person  liable  to  the 
disease,  if  living  in  the  same  house  or  coming  frequent- 
ly in  contact  with  the  infected.  The  virus  of  the 
disease  may  be  conveyed  from  an  affected  person  to 
others  by  mosquitoes,  fleas,  &c. 

People  affected  in  a  village  are  to  a  certain  extent 
isolated. 

11.  Hereditary. — It  is  not  hereditary. 

12.  One  attack  does  not  apparently  secure  immunity 
from  a  second  or  more. 

13.  The   disease    attacks   both  sexes  alike  and 
people  of  all  ages. 

14-.  Relation  to  Syphilis  or  Leprosy. — In  my  opinion 
none  whatever.  I  have  however  seen  two  cases  in 
which  the  manifestations  of  syphilis  appeared  to  co- 
exist with  "  Kwe-na,"  and  believed  the  individuals 
to  be  infected  with  the  virus  of  each  disease. 

15.  Ireatment. — In  treatment  by  the  "  Sei-Sayahs  " 
(native  medical  practitioners)  crude  mercury,  or  the 
red  sulphuret,  are  the  active  ingredients  in  their 
prescriptions.  With  the  mercury,  they  generally 
combine  in  powder,  as  adjuvants  and  correctives, 
nutineg,  cloves,  sessamum,  cassia,  pulp,  betel  nut, 
betel  leaf,  catechu,  pyrethra  root  and  palmyra  leaf. 

In  some  cases  the  medicines  are  administered  by 
mouth,  but  more  often  by  inhalation.  The  epidermic 
method  too,  with  mercury  and  fats,  is  sometimes 
employed. 


The  "Sayahs"  say  that  unless  the  disease  is  treated 
with  mercury  it  gradually  progresses  with  periods  of 
dormancy  and  death  is  inevitable. 

The  process  of  treatment  by  mercury — inhalation 
particularly — ^is  sometimes  carried  out  to  the  extent  of 
causing  most  painful  and  destructive  results  from 
extreme  salivation. 

I  have  seen  cases  in  which  neci'osis  of  the  palate  and 
nasal  bones  had  occurred  from  the  excessive  adminis- 
tration of  mercury. 

I  should  think  a  few  die,  while  others  are  left  phy- 
sically wrecked  and  miserable  for  life  after  such 
disastrously  heroic  measures. 

I  can  say  very  little  from  personal  knowledge  as 
regards  suitable  treatment,  having  had  but  few  oppor- 
tunities of  seeing  the  final  results  of  my  treatment  in 
a  small  number  of  cases  of  the  typical  eruption,  and 
in  the  ringworm  variety. 

I  have  used  iodide  of  potassium  only  in  some  cases  ; 
in  others  the  potassium  iodide  combined  with  perchlo- 
ride  of  mercury,  and  latterly,  arsenic. 

Locally,  carbolized  vaseline,  nitrate  of  mercury 
ointment,  and  touching  the  excrescences  with  sulphate 
of  copper. 

In  three  cases  treated  with  perchloride  of  mercury 
and  iodide,  with  the  local  application  of  cupri  sulph. 
the  tubercles  disappeared,  but  1  do  not  think  the 
disease  was  cured.  In  three  more  cases  the  same  inter- 
nal treatment  caused  an  increase  of  tubercles.  Arsenic 
was  then  tried  with  benefit, 

In  one  case  a  few  doses  only  of  5  grains  of  pot. 
iodidi  with  1/20  grains  of  hyd.  perchloridi  caused  severe 
iodism.    Arsenic  was  then  given  with  benefit. 

Cases  in  which  the  bones  become  affected  and  nodes 
form,  1  should  treat  with  iodide  of  potassium,  applica- 
tion of  iodine,  &c.,  as  for  similar  conditions  in  syphilis. 

To  ulcers,  I  would  apply  iodoform  or  carbolized 
dressings. 

Personal  cleanliness^  suitable  diet  and  good  hygie- 
nic surroundings  would  do  much  towards  cure. 

In  the  "  Kwe-bon"  variety,  where  joints  swell  and 
nodes  appear,  the  native  practitioners  apply  blisters 
over  them,  and  minister  mercury, 

16.  General  Remarhs  and  Conclusions. — We  have 
here  a  disease  which,  if  not  yaws  (Frambcesia),  bears 
a  very  close  resemblance  to  that  peculiar  skill  affection 
in  its  characters,  constitutional  effects,  nature,  con- 
tagiousness, forms,  terminations,  and  even  in  treatment 
by  the  natives,  in  so  far  that  mercury  is  the  active 
ingredient. 

I  recognise  the  identity  of — 

(a)  "  Kwe-pouk-pouk "  with  the  characters  of  the. 

ordinary  yaw  eruption  ; 
(I)  "  Kvve-pwe-zon"  with  ringworm  yaws  ; 
(c)  "  Kwe-ta-phon"    (and    the  large  cone-shaped 

excrescence  which  appears  occasionally)  with 

the  English  "  mother  yaw  "  or  "  Mamman- 

pian"  of  French  patois  ; 
id.)  The  tough  skin  covered  "  Kwe-ta-phan"  of  the 

feet,  with  the  "  Tubboe"  or  crab  yaw  ; 
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(e)  "  Kwe-bon"  and  its  effects,  wifch  those  some- 
times resulting  from  undeveloped  yaws  ; 

(/)  "  The  vesicular  variety,"  with  the  form  of 
yaws  called  "  Plan  pratelle"  ;  and 

{(/)  The  deeD  ulcerative  and  destructive  phase  of  th^ 
disease  with  the  neglected  large  intractable 
ulcers  in  yaws  which  cause  similar  damage 
and  sometimes  death. 

I  would  also  mention  that  I  consider  "  Kwe-na " 
quite  as  identical  in  its  characters,  &c.,  to  yaws, 
as  the  "  Parangi "  disease  of  Ceylon,  the  "  Plan " 
of  Java,  the  "Coko"  of  Fiji,  and  the  "Verrugas" 
of  Peru,  which  are  now  recognised  as  yaws. 

It  will,  I  think,  be  difficult  to  trace  the  origin  of 
"  Kwe-ua"  in  this  country.  Old  Upper  Burmans 
on  the  Yeu  I)ist)ict  say  it  has  always  existed  in  parts 
of  Upper  Burma.  Some  Lower  Burmans  aver  they 
have  not  seen  or  heard  of  the  disease  in  Lower  Burma, 
and  Mr.  Robert  C.  Stevenson,  who  has  spent  over  twenty 
years  in  Burma,  and  has  an  exceptional  kuowledge 
of  the  country  and  customs,  habits  and  language  of 
its  people,  informs  me  that  he  had  never  heard  of 
"  Kwe-na "  before  learning  of  its  existence  in  Htan- 
binzeit  Village.  It  may  be  an  endemic  indigenous 
cachexia,  consequent  on  vitiated  nutrition  from  bad 
hygienic  surroundings,  exposure  and  potent  malarial 
influences,  and  its  spread  caused  by  contact  and  ac- 
cidental inoculation  ;  or,  if  its  origin  by  importation 
be  presumed,  it  must  have  occurred  so  long  ago  that 
the  hope  of  gaining  any  definite  information  on  this 
point  from  enquiry  is  very  problematical.  I  see  no 
reference  to  it  in  one  of  the  latest  works  on  skin 
diseases,  nor  do  I  remember  ever  seeing  it  mentioned 
in  medical  periodicals.  The  Burmese  are  a  conser- 
vative and  reticent  people  as  regards  disease  and  suffer- 
ing among  themselves,  particularly  if  the  disease  be 
of  a  contagious  or  infectious  nature,  and  I  think  very 
few,  if  any,  have  sought  treatment  for  "  Kwe-na"  in 
any  of  the  dispensaries  in  districts,  where,  as  far  as 
1  present  know,  the  disease  is  endemic  during  the  early 
rains.  These  are  the  Districts — Yeu,  Shwebo,  Katha, 
Upper  and  Lower  Chindwiu. 


.    PSILOSIS  OR  SPRUE. 

BY  JAS.  MOOR  11 K AD,  il.D., 

Surgeon-Major,  1.  M.  S. 

PsiLosis  or  sprue  is  a  disease  so  seldom  met  with  in 
India,  or  elsewhere,  that  I  hope  a  short  account  of  a 
case  I  have  recently  seen,  and  had  for  a  few  weeks 
under  observation,  may  be  of  general  interest.  The 
term  psilosis,  which  is  borrowed  from  the  Greek  and 
means  bareness,  has  special  reference  to  the  condition 
of  the  tongue,  the  throat  and  intestinal  mucous  mem- 
branes. This  term  was  first,  I  believe,  given  to  the 
disease  by  Dr.  Thin,  who  published  a  paper  on  the 
subject  in  the  Practitioner  some  years  pgo.  Sprue 
is  the  name  given  to  the  same  affection  by  th.6  Dutch 
physicians.    The  disease  has  also  been  called  diarrhoea 


alba,  white  flux  and  cachectic  diaxrhcea,  and  has  been 
seen  in  China  and  in  Java  as  well  as  in  India.  It  ap- 
pears to  be  confined  chiefly  to  Europeans. 

Psilosis  I  should  define  as  a  chronic  wasting  disease, 
characterized  by  soreness  and  rawness  of  the  mouth 
and  throat  by  the  passage  of  frothy,  loose,  colourless, 
pungent  stools  and  by  atrophy,  more  or  less  general, 
but  specially  of  the  liver  and  intestines. 

Mr.  L.  S.  is  a  mau  of  42  years  of  age,  about  six  feet  in  height, 
of  temperate  and  active  liabits,  who  first  arrived  in  India 
in  November  1876.  He  had  served  over  seven  years  in  the  navy 
before  coming  to  this  country,  and  was  in  good  health  when  he 
retired.  He  had  a  mild  attack  of  dj'sentery  in  England  in  1875, 
and  ha(i  a  similar  attack  in  India  in  1887.  In  1878  he  sulfered 
from  ulcerated  sore  throat  at  Hardui,  and  at  tiie  same  place  he 
had  a  mild  attack  of  typhoid  fever  in  1880.  In  1883  he  was 
transferred  to  the  Kuinaon  Division,  and  up  to  the  beginning  of 
1890  he  continued  to  live  in  the  Kuuiaon  Hills  with  his  head- 
quarters at  Naini  Tal.  For  tliose  seven  years  he  led  a  most 
active  life,  being  constantly  in  the  saddle  or  making  long  marches 
on  foot  ;  he  was  often  subjected  to  frequent  and  sudden  changes 
of  temperature  and  barometric  pressure — to-day  performing  hia 
duties  at  an  elevation  of  1,000  feet,  to-morrow  at  an  elevation  of 
7,000  feet  above  sea  level  ;  he  was  often  obliged  to  be  con- 
tent with  food  indifferent  and  badly  cooked,  and  his  meals  were 
often  taken  at  irregular  times.  In  1883  he  had  occasional  short 
attacks  of  dyspepsia  with  heartburn  and  diarrhoea,  but  he  does 
not  remember  whether  he  had  at  the  same  time  soreness  of  the 
mouth.  From  1884  to  1886  he  kept  generally  healthy.  In  1887, 
while  at  Naini  Tal,  he  had  an  attack  of  sore  mouth  and  throat 
lasting  for  ten  days.  In  the  spring  of  1889  he  had  a  severe 
attack  of  vomiting  and  diarrhoea,  and  during  that  attack  he  notic- 
ed for  the  first  time  that  his  stools  were  frothy,  acrid  and  colour- 
less. The  stools  during  that  attack  were  sometimes  passed 
involuntarily  and  were  as  many  as  thirty  in  a  day.  He  does 
not  remember  that  his  mouth  was  sore  also,  but  he  has  suffered 
from  this  condition  so  long  that  only  very  aggravated  attacks 
remain  in  his  recollection.  Since  that  attack  in  1889  he  has 
hardly  ever  passed  a  healthy  motion,  his  stools  having  been 
almost  always  colourless,  even  when  there  was  an  approach  to- 
wards, if  not  actual  constipation  which  very  rarely  happened. 
He  had  a  severe  attack  of  sore  mouth  towards  the  end  of  the 
year  1889,  and  says  he  felt  very  ill.  He  does  not  remember 
about  the  condition  of  the  throat.  In  February  1890,  while  at 
Allahabad,  he  had  another  attack  of  sore  mouth  with  vomiting, 
griping,  and  diarrhoea  of  the  usual  sprue  character.  His  illness 
continued  also  in  March  and  in  April  ;  he  was  sent  for  a  change 
to  Naini  Tal.  There  he  improved  and  he  was  able  to  resume 
work  on  the  14th  of  May.  From  June  1890  up  to  June  1891  he 
has  no  distinct  rocoUection,  but  remembers  there  was  no  change 
in  the  character  of  his  motions,  and  that  there  was  a  general 
downward  tendency  in  his  health,  which  necessitated  his  taking- 
six  months  leave  to  England.  Ho  had  an  attack  of  sore  mouth 
and  throat  on  the  voyage  home,  and  nearly  the  whole  time  he  wag 
in  England  he  suffered  from  indigestion,  depression  of  spirits 
and  general  debility.  Still  in  bad  health  he  returned  to  India. 
On  the  voyage  out  he  picked  up  considerably,  but  almost  imme- 
diately after  his  arrival  at  Bombay  he  had  another  severe  attack 
of  acute  sprue  which  continued  for  some  time  afterwards  at 
Allahabad.  In  1892  he  had  three  similar  attacks,  one  of  which 
he  believes  was  due  to  worry  from  loss  of  money.  One  of  those 
attacks  lasted  for  three  weeks.  In  July  1893  he  was  obliged  to 
have  ten  days'  leave  for  a  change  owing  to  sprue,  and  in  October 
he  had  a  very  aggravated  attack  of  soi-e  mouth,  accompanied  by 
the  passage  of  stools  of  a  somewhat  dysenteric  character.  In 
May  last  he  caught  a  chill  at  a  pic-nic  and  suffered  in  conse- 
quence from  severe  colic  with  diarrhoea  and  vomiting.  In  July 
he  thought  himself  well  enough  to  play  racquets,  but  in  August 
and  September  he  had  an  aggravation  of  his  disease,  his  stools 
becoming  again  more  or  less  dysenteric.  In  October  he  came 
to  Simla  and  was  ahrost  daily  under  my  observation  from  the 
9th  till  he  left  on  the  29th. 
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I  shall  now  endeavour  to  describe  to  you  his  condition  as  I 
saw  it  : — 

His  appearance  was  that  of  a  man  in  chronic  ill-health  ;  he 
looked  thin,  weak,  somewhat  ansemic,  careworn,  witiiered  and 
haggard,  but  at  the  same  time  his  general  condition  was  con- 
siderably better  than  the  histoiy  of  his  case  would  lead  one 
to  expect.  His  weight  was  about  stones  or  perhaps  a  little 
less,  which  is  a  stone  or  more  under  his  weight  previous  to  his 
illness 

His  tongue  looked  abnormally  clean,  red  and  glossy,  and  as  if 
denuded  of  its  epithelium  ;  it  was  somewhat  dry  and  glazed 
towards  the  centre  ;  its  edges  were  moist  with  projecting  papillae, 
and  presented  transverse  and  longitudinal  furrows  but  no  fissures. 
It  was  on  two  or  three  days  partially  coated  with  a  mouldy  tilm 
and  the  same  condition  was  present  on  the  front  of  uvula  and 
back  of  pharynx.  At  an  earlier  period  he  told  me  there  was  a 
distinct  movable  membrane  of  fur  on  the  back  of  the  tongue 
and  soft  palate.  There  was  no  ulceration.  The  gums  were  pale 
and  tender,  but  neither  spongy  nor  ulcerated.  The  soft  palate 
was  somewhat  injected.  His  tliroat  was  somewhat  red  and 
tender  but  not  ulcerated.  There  was  no  salivation  during  tlie 
day,  but  there  was  often  dribbling  during  sleep,  tbough  the 
tongue  and  back  of  the  palate  felt  diy  and  parched  at  night. 
Soreness  and  tendcness  of  the  mouth  and  throat  were  con- 
stantly present,  but  there  was  no  aggravation  of  tiiese  symptoms 
while  he  was  under  my  observation.  Swallowing  was  always 
somewhat  painful  and  difficult  even  for  the  blandest  of  food, 
and  he  told  me  that  sheiry  would  sting  or  imrn  him  acutely. 
His  taste,  he  thought,  ha<l  become  blunted  generally,  but  he 
believed  it  was  still  very  keen  for  tea.  His  smell  was  not  affect- 
ed. His  appetite  was  variable,  sometimes  being  considerable,  if 
not  ravenous,  but  generally  below  par.  He  lia<l  tivice  during 
this  year  a  great  craving  for  sugar,  in  the  form  of  sweets,  and 
has  generally  a  craving  for  fruits,  especially  cooked  fruits.  Vege- 
tables he  cannot  tolerate,  but  beer  he  says  in  the  intervals  of 
acute  attacks  agrees  well.  Pomfrets  he  says  have  always  upset 
him  and  spirits  he  always  avoiils.  He  suffers  frequently  from 
dyspeptic  symptoms  in  the  form  of  acid,  acrid  eructations  with 
flatulence  and  sometimes  pain.  He  has  never  suffered  from  a 
feeling  of  emptiness  in  the  stomach  such  as  has  been  described, 
and  there  was  no  tenderness  or  pressure  over  it.  His  stools 
varied  somewhiit  in  character  and  much  in  frequency  during  tlie 
three  weeks  of  his  stay  in  Simla,  but  in  both  respects  there  was 
a  decided  improvement  the  last  few  days  before  he  left  ;  some- 
times there  were  as  many  as  seven  or  eight  motions  in  twenty- 
four  hours,  and  for  a  few  days  mucus  and  traces  of  blood  were 
present.  The  stools  varied  in  consistency  from  pultaceous  to 
liquid,  and  were  generally,  if  not  always,  accompanied  by  much 
wind  and  often  by  a  feeling  of  pain  in  the  lower  part  of  the 
bowel  and  burning  in  the  arms.  They  were  most  frequent  in 
the  evening  and  during  the  nights.  They  were  always  acrid, 
sometimes  frothy,  and  generallj'  colourless  and  not  very  offensive  ; 
slight  yellowness  was  noticed  sometimes  towards  the  end  of  his 
stay.  The  motions  were  always  prolonged,  one  taking  as  long 
as  fifty  minutes.  The  average  duration  was  quite  twenty 
minutes.  Twice  the  motions  were  passed  during  sleep  and  the 
same  has  occurred  four  or  five  times  previously.  He  has 
noticed  that  these  involuntary  motions  were  not  offensive  in 
smell  and  that  the  soiled  clothes  were  easily  cleaned.  He  has 
always  to  make  a  bolt  for  the  bath-room,  and  if  he  cannot  get 
there  promptly,  he  soils  his  clothes.  At  first,  as  a  rule,  only  some 
mucus  comes  away  with  much  wind,  and  lie  has  to  wait  about 
fifteen  minutes  before  any  feculent  matter  is  passed.  There  is 
more  or  less  griping. 

His  liver  was  considerably  atrophied,  being  only  about  two- 
thirds  its  normal  size  ;  in  the  nipple  line  the  dulness  extended 
only  from  the  upper  border  of  tlie  8th  rib  to  the  lower  margin 
of  the  6th,  and  in  the  axillary  line  from  the  lower  border  of  tiie 
7th  to  the  loth  rib,  it  did  not  extend  to  the  left  of  the  median 
line.  It  does  not  appear  to  have  undergone  any  appreciable 
change  since  January  1893,  when  he  was  told  it  was  about  two- 
thirds  the  size  it  should  be.  There  was  no  general  jaundice,  but 
there  was  slight  yellowness  of  the  conjunctivaj  such  as  is  common 
in  people  vvlio  have  lived  long  in  India.  During  the  past  autumn 
be  suffered  from  almost  constant  but  not  severe  pain  between 


the  scapulse.  His  xirine  was  of  the  normal  colour,  except  on  one 
or  two  days  when  it  was  turbid  and  soujewliat  high  coloured 
from  urates  ;  it  varied  in  specific  gravity  from  ],0]0  to  1,020 
and  was  free  from  albumen  and  sugar. 

Depression  of  spirit  was  present  in  a  considerable  degree  for 
several  days,  but  he  was  quite  bright  and  cheerful  when  he  b-ft 
and  he  has  written  me  twice  hopefully  since.  He  is  naturally 
a  man  of  good  intelligence,  of  fine  social  qualities,  and  higii 
spirits.  He  knows  a  good  deal  abnut  the  nature  of  his  disease, 
quite  as  much  perhaps  if  not  more  than  many  ph\  sicians. 
Since  his  illness  coumienced  his  capacity  for  work,  both  mental 
and  physical,  even  when  feeling  tolerably  well,  has  very  con- 
siderably diminished,  and  the  concentration  of  his  mind  upon 
any  subject  for  any  length  of  time  is  very  difficult  if  not  irn- 
possilile.  In  spite,  however,  of  all  this  he  has  managed  to  stick 
to  his  duty  and  to  do  a  fair  amount  of  w  ork,  and  he  hopes  to 
complete  his  service  for  pension  in  a  few  months  more. 

The  'pathologii  and  etiology  of  psilosis  are  not 
definitely  known.  It  has  been  ascribed  to  malaria,  but 
this  view  does  not  seem  applicable  to  my  case,  as  Mr.  L.  S. 
has  never  suffered  from  any  kind  of  malarious  fever, 
and  has  neither  enlargement  of  the  spleen  nor  blueness 
of  the  gums.  Dr.  Vanderburg  of  Batavia  in  Java, 
who  appears  to  have  studied  the  disease  very  closely, 
tells  us  that  psilosis  is,  as  a  rule,  a  disease  of  middle 
life,  that  it  attacks  women  oftener  than  men,  that  preg- 
nancy predisposes  to  it,  and  that  it  is  less  frequent 
amongst  dark  races  than  white.  He  considers  the  di- 
sease is  always  protopathic,  or  in  other  words  that  it 
never  appears  in  conseqiienee  of  other  disease.  Dr. 
Beggs  of  Hankow  believe  the  disease  is  due  to  bacilli, 
and  he  tells  us  Dr.  AVethered  of  London,  physician  I 
think  to  the  Brompton  Hospital,  concurs  in  that  opinion. 
Dr.  Wethered  has  found  micro-organisms  present  in 
the  stools  in  large  numbers,  and  the  peculiar  white  coat- 
ing which  sometimes  lines  a  portion  of  the  bowel  con- 
sists according  to  him  almost  entirely  of  bacilli.  Post- 
mortem examination  have  revealed  great  thinning  of 
all  the  coats  of  the  small  intestines  with  more  or  less 
atrophy  of  the  different  glands ;  granular  and  fatty 
degeneration  are  generally  present  and  may  be  accom- 
panied by  amyloid  infiltration.  The  liver  has  be  n 
found  flaccid,  ansemic  and  small,  but  Groodeve  tells  us  it 
may  be  of  natui'al  size  and  without  any  decided  morbid 
appearance. 

The  treatment  of  psilosis  varies  in  the  different  stages 
and  according  to  the  severity  of  the  attacks.  When 
the  symptoms  are  severe,  rest  in  bed  should  be 
strictly  enforced  and  a  milk  diet  ordered.  The  milk 
may  with  advantage  be  diluted  with  lime  or  barley 
water,  and  the  addition  occasionally  of  linseed  tea  will 
be  found  both  palatable  and  soothing.  Not  more  than  a 
small  tumblerful  of  milk  should  be  given  at  a  time,  but 
it  may  be  given  every  two  hours  while  awake.  If  the 
milk  given  in  this  way  is  found  to  disagree,  peptonized 
milk  may  be  tried,  or  the  milk  may  be  combined  with 
some  of  the  well  known  peptonized  food  such  as 
Benger's.  If  the  milk  diet  causes  disgust,  or  if  the 
milk  disagrees,  a  change  must  be  made,  and  soup  thick- 
ened with  arrowroot  or  Floridor  ordered.  When  the 
urgent  symptoms  have  subsided,  and  the  patient's  con- 
dition appears  to  permit  of  it,  a  return  to  solid  food 
may  be  gradually  made.  Fish  is  probably  the  safest 
thing  to  begin  with.    It  is  of  the  utmost  importance 
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to  avoid  chills ;  the  bath-room  should  be  artificially 
"vvarmed  wheu  the  weather  is  at  all  cold,  and  the  patient 
shoidd  be  Avarmly  wi'apped  up  when  he  leaves  his  bed. 
The  importance  of  having  the  bath-room  heated  was 
very  well  illustrated  in  the  case  of  my  patient.  One 
night  his  bearer  omitted  to  charge  the  stove  with  oil, 
and  the  result  was  the  patient  had  fom-,  what  he  called, 
violent  motions  from  lU-15  a.m.  to  4-30  a.m. 

As  regards  drugs,  opinions  vary :  some  seem  to  think 
them  useless,  but  this  appears  to  me  to  be  a  very  ex- 
treme view.  For  my  patient  at  the  outset  I  prescribed 
pepsin  with  euonymhi  and  iridin  in  quarter-graia 
doses,  and  hydi-arg.  cum  creta  in  half-grain  doses 
subsequently ;  when  dysenteric  symptoms  supervene  I 
gave  ipecac.  Some  emetine  with  bismuth  and  soda, 
later  on  when  those  symptoms  disappeared,  bismuth 
and  pepsin  with  pulv.  rhei  in  two-grain  doses  thrice 
daily,  shortly  before  food.  I  also  employed,  and  I  be- 
lieve with  considerable  advantage,  morphine  supposi- 
tories for  several  nights,  at  first  in  quarter-grain  strength 
and  afterwards  in  the  pharmacopoeia  strength.  Dr. 
Beggs  of  Hankow  speaks  very  highly  of  yellow  santo- 
nine  given  in  five-grain  doses  daily  with  a  teaspoonful 
<jf  salad  oil.  He  has  had,  he  says,  excellent  results 
himself,  and  others  have  confirmed  the  efficacy  of  the 
treatment  he  recommends.  He  lays  great  stress  on  the 
use  of  yellow,  not  white,  santonme.  I  have  recommended 
my  pa'iient  to  give  it  a  trial. 

Those  wishing  to  read  up  the  subject  of  my  paper 
I  would  refer  to  Dr.  Groodeve's  article  on  "  White 
Flux"  in  Reynold's  System  of  Medicine,  to  Chevers' 
work  on  the  "  Diseases  of  India,"  to  Sir  Joseph  Fayrer's 
Lettsonican  Lectures,  to  Dr.  Thin's  article  in  the  Prac- 
titioner, Vol.  XXXIX,  No.  5,  to  Dr.  Begg's  paper  in  the 
Edinburgh  IlecUcal  Journal  for  September  1890,  and 
to  his  communication  in  the  "  Medical  Reports "  of 
the  Imperial  Maritime  Customs,  China,  just  recently 
published.  A  brief  but  good  account  of  the  disease 
appears  in  the  Medical  Annual  for  1889. 


THE  IMPORTANCE  OF  RESPIRATORY 
AFFECTIONS  IN  THE  MORTALITY 
OF  NORTHERN  INDIA. 

BY  THOMAS  HOLBEIN  HENDLEY,  CLE., 
Brigacle-Surgeon-Lieut.-Colonel,  I.  M.  S. 

As  I  have  no"  doubt  that  many  papers  will  be  read 
at  the  Congress  on  rare  diseases  or  on  those  peculiar 
to  the  tropics,  I  should  like  to  draw  attention  to  the 
even  more  urgent  necessity  of  carefully  studying  the 
common  aflfections  which  are  responsible  for  the  deaths 
of  large  numbers  of  people,  and  especially  to  the  in- 
adequacy of  our  health  statistics  to  show  what  are  the 
real  causes  of  mortality  in  India,  and  particularly  in 
the  Northern  Provinces.  In  the  general  returns, 
which  are  published  by  authority,  no  deaths  are  attri- 
buted to  respiratory  affections,  whereas  the  death-rate 
from  fevers  is  stated  to  be  enormous.  No  doubt  it  is, 
but  1  believe  that,  in  a  large  number  of  cases,  the 
predisposing,  if  not  in  many  instances  the  true  cause 


of  death,  is  some  disease  of  the  lung,  which  is  generally 
either  pneumonia  or  pleurisy. 

My  principal  reason  for  coming  to  this  conclusion  is 
that  in  the  post  mortem  room  in  Jeypore  in  a  very  large 
number  of  bodies  old  and  extensive  pleuritic  adhe- 
sions of  one  or  both  lungs  are  found,  and  persons  who 
are  supposed  to  have  died  from  malarial  fevers  are 
discovered  to  have  really  suffered  from  pneumonia  or 
pleuro-pneumonia.  Between  January  1888  and  August 
1894,  336  bodies  were  examined  at  the  Mayo  Hospital 
in  Jeypore,  and  out  of  these  in  129  cases  one  or  both 
lungs  were  adherent  to  the  chest  wall,  or  showed 
the  characteristic  appearances  of  pneumonia  of 
one  or  both  lungs.  Nearly  all  the  bodies  were  those 
of  suspicious  cases,  or  of  poor  persons,  which  had 
been  found  by  the  police,  or  of  individuals  who 
had  been  admitted  to  the  hospital  when  in  a  moribund 
condition. 

In  102  cases  of  death  by  drowning  there  were 
considerable  pleuritic  adhesions  in  18.  In  many 
of  the  129  cases  referred  to,  that  is,  in  nearly  38"4 
per  cent  of  the  whole  number  of  bodies  examined,  the 
signs  of  old  lung-disease  were  very  marked.  In  the 
eleven  year  period,  1882 — 1892,*  10,202  persons  were 
treated  in  the  Mayo  Hospital  in  the  in  and  out-patient 
departments  for  diseases  of  the  respiratory  system. 
The  total  mortality,  all  in  the  in-patient  wards,  was  182 
or  1*78  per  cent.,  and  nearly  all  the  deaths  were  due  to 
pneumonia.  Out  of  935  cases  of  pneumonia  there 
were  93  deaths  or  9'94  per  cent.,  which  may  be  taken, 
I  think,  to  be  a  very  small  mortality,  as  nearly  all  the 
cases,  almost  indeed  without  exception,  were  of  an 
asthenic  t}pe,  and,  as  a  rule,  fatal  within  a  short  period 
of  admission  before  the  efi"ects  of  good  diet,  care,  and 
medical  treatment  could  declare  themselves. 

It  is  extremely  rare  for  us  to  see  a  case  in  which  the 
sputum  is  rusty,  nor  is  the  cough  very  troublesome, 
though  there  may  be  pain  in  the  chest.  The  expector- 
ation is  generally  of  a  dusty  brown  appearance,  and 
is  not  very  profuse.  The  tongue  is  nearly  always  dry 
and  brown  in  a  bad  case,  and  often  dehrium,  or  a  kind 
of  stupor,  sets  in,  with,  as  a  rule,  in  fatal  cases, 
paralysis  of  the  sphincters  and  diarrhoea,  sometimes 
accompanied  by  sweUing  of  the  feet  and  albuminuria. 
In  some  cases  there  is  gangrene  of  the  lung,  and  in 
fatal  cases  grey  hepatization  or  suppuration  of  the 
lungs  are  observed.  The  pulse  is  nearly  always  very 
feeble  and  often  irregular  ;  the  temperature  is  rarely 
very  high.  If  it  is,  I  generally  consider  it  as  showing  a 
malarious  tendency,  and  give  with  success  several  five 
or  ten  grain  doses  of  quinine. 

The  treatment  recommended  is  a  purge  for  the 
initial  constipation  ;  good  and  nourishing  light  diet 
(milk  or  soup)  at  regular  intervals,  especially  during 
the  night ;  warmth  ;  stimulants  ;  ammonium  carbonate 
grs.  V  with  decoction  of  cinchona  one  ounce,  every 
4  to  6  hours,  and  rum,  if  necessary  ;  poultices  are  not 


*  I  ana  adopting  this  period  ia  my  iavestigr.tioas  on  account 
ol  the  sunspot-cj'cld  theor/. 
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essential  ;  antipyrin  for  high  temperature  is  but  rarely 
used  on  account  of  its  depressing  action. 

Many  patients  are  weakly  pilgrims,  who  catch  chills 
from  the  open  windows  of  the  third  class  railway  com- 
partments  in  Rajputana  from  night  travelling. 

If  a  man  comes  into  hospital  at  an  early  stage  the 
tendency  is,  under  these  simple  measures,  always 
towards  recovery,  although  the  majority  of  the  appli- 
cants are  extremely  feeble  and  underfed.  The  worst 
cases  in  these  respects  are  those  of  pilgrims  who  fail 
ill  on  their  way  to  their  homes  from  distant  shrines. 
I  think  the  exposure  at  night  in  the  third  class  rail- 
way carriages  in  Eajputana  is  also  a  cause,  not  only 
of  cases  of  lung  inflammation,  but  also  of  other 
disorders. 

There  are  only  wooden  sunshade  windows.  1 
think  glazed  windows  should  be  provided  in  a  certain 
number  of  the  railway  carriages,  if  not  in  all.  They 
might  be  removed  in  summer. 

The  people  do  not  apply  at  the  dispensaries  if  they 
are  suffering  from  slight  coughs  or  a  little  fever,  and 
yet  out  of  1,307,481  new  cases  that  were  treated  at 
nine  dispensaries  in  the  Jeypore  State  from  1875  to 
1892,  and  in  eight  from  1884  to  1892,  no  less  than 
75,453  or  57'7  per  mille  of  all  the  patients  suffered 
from  respiratory  affections,  whereas  the  figures  for 
malarial  fevers  were  181,175  and  138'51,  respectively, 
or  less  than  two  and  a  half  times  as  many. 

These  figures  show  the  existence  of  a  great  amount 
of  lang-disease  which,  I  find,  is  most  prevalent  in 
Jeypore  in  the  following  order  of  months  :  March, 
December,  April,  November,  February  and  October, 
and  least  in  June,  July,  September,  August,  May  and 
January. 

1  find  that  in  1892,  106-77  per  mille  of  all  the 
patients  who  were  treated  in  the  Rajputana  Jails  were 
entered  under  the  heads  "  Lung  Diseases  "  and  "  Other 
diseases  of  the  Respiratory  System." 

In  the  eleven  year  cycle,  1882 — 1892,  there  were  in 
the  same  jails  5,275  cases  of  respiratory  affections, 
excluding  phthisis,  in  62,759  total  sick  or  at  the  rate 
of  84-05  per  mille. 

Here  possibly  the  factor  of  overcrowding  may  come 
in,  but  these  statistics  show  a  large  amount  of  lung 
disease,  and  support  me  in  the  view  that,  if  possible, 
a  separate  entry  should  be  made  in  all  Indian  Vital 
(Statistics  for  respiratory  affections. 

In  conclusion,  I  would  point  out  the  importance 
of  not  neglecting  colds,  especially  when  accompanied 
by  pain  in  the  chest.  The  distribution  of  pamphlets 
among  the  peoples,  containing  simple  instructions  for 
the  treatment  of  early  pulmonary  affections,  might 
save  many  lives. 


ON  INFECTIOUS  PNEUMONIA. 

BY  A.  DUNCAN,  M.D.,  F.R.C.S., 

Surgeon-Major,  I,  M.  S. 

In  this  paper  I  propose  to  consider  briefly  the 
nature  of  an  epidemic  of  pneumonia  which  came  under 
my  observation,  and  which  afforded  a  striking  example 


of  the  specific  infectious  nature  of  the  malady.  In 
my  student  days,  the  idea  of  pneumonia  being  a 
specific  fever  with  its  local  manifestation  in  the  Inng 
was  not  advocated.  Since  that  time,  however,  much 
evidence  has  been  brought  forwai'd  that  such  is  its 
nature.  The  first  indications  pointing  in  this  direction 
arose  from  the  discovery  of  a  bacillus.  Undoubtedly  the 
savant  who  first  discovered  this  was  the  late  Dr. 
Friedlander.  In  1877  1  was  working  in  the  laboratory 
of  Professor  Recklinghausen,  to  whom  Dr.  Friedlander 
was  Chief  Assistant,  and  I  remember  in  conversation 
with  him  his  telling  me  that  he  was  on  the  track  of  a 
bacillus.  I  do  not  propose  to  enter  into  the  subse- 
quent researches  on  the  micro-organism  bevond  merely 
recalling  some  of  the  names,  such  as  Wechselbaun, 
Fi'aenkel,  Talamon  and  many  others  who  have  worked 
at  this  subject.  The  bacillus  of  Fraenkel  is  however 
claimed  at  the  present  day  to  be  the  essential  micro- 
organism. 

I  pass  on  now  to  the  history  of  the  epidemic  I  noted. 
On  November  25th,  1885,  the  23rd  Pioneers  arrived 
at  Umballa  from  the  Pishin  Valley.    From  November 
25th,  1885,  to  April  26th,  1886,   thirty-three  cases  of 
pneumonia    occurred.     By  months  they    were  thus 
distributed  :  four  in  November,  nine  in  December,  five 
in  January,  five  in  February,  five  in  March,  five  in  April. 
Many  surmises  as  to  the  cause  of  the  affection  were  held. 
First,  that  the  regiment  was  inadequately  clothed,  and 
that  the  men  caught   cold.    Now  the  regiment  was  in 
fact  one  of  the  best  clothed  in  the  Native  Army.  In 
addition  to  their  ordinary  dress,  each  man  had  been  pro- 
vided with  a  thick  sailor's  jersey.    Secondly,  it  was  held 
that  the  regiment  had  returned  from  Pishin  broken  down 
in  health.    The  foUowijig  was  the  daily  admission  rate 
for  the  regiment  from  1881  to  1886  :  In  1881,  39-65 
per  1,000  ;  in  1882,  37-29  per  1,000  ;  in  1883,  22-53  per 
1,000  ;  in  1884,  18-55  per  1,000  ;  in  1885,  31-41  per 
1,000  ;  in  1886,  19-62  per  1,000.    At  first  sight  the 
admission  rate  for  1885  seems  greatly  in  excess  of  that 
for  1883  and  1884,  but  a  more  minute  examination 
shewed  the  following  facts  :    The  great  bulk  of  the 
regiment  was  in  the  Hurnai  Pass  up  to  April  1 8th. 
From  April   18th  to  November  16th  the  regiment 
was   in   the  Pishin  Valley.      From  the  latter  date 
it   travelled    to    Umballa,    reaching    this    place  on 
November  26th.    Now  the  rate  of  the  head-quarters 
admission  from  January  1st  to  April  18th  was  25-74  ; 
from  April  18th    to   November    26th,  19  21  ;  from 
November  27th  to  December    31st,  39-40.  Hence 
the  large  bulk  of  admission  occurred  after  the  regiment 
had  returned  from  Pishin,  whilst  in  Pishin  the  admis- 
sions were  only  slightly  in  advance  of  those  of  the  pre- 
ceding year.    Thirdh/,  a  white  fog  that  prevailed  in  the 
lines  in  January  was  held  in  some  way  to  have  caused  the 
disease,  much  in  the  same  way  as  a  yellow  fog  was 
evoked  to  account  for  the  cholera  by  some  authorities 
in  Egypt  in  1883.    Unfortunately,  however,  for  this 
foggy  idea,  the  pneumonia  continued  when  the  white 
fog  had  disappeared,  much  in  the  same  way  as  cholera 
has  appeared  when  there  has  been  no    yellow  fog. 
Fourthly,  it  might  have  been  due  to  the  cold  from  Decern* 
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ber  to  February.  Cold,  however,  could  not  have  caused 
the  cases  later.  The  temperature  was  taken  in  my  hospital 
three  times  daily.  Not  to  weary  you  with  the  tables 
I  will  merely  state  the  temperature  found  at  noon.  In 
March  it  ranged  from  71'  to  80°.  In  April  from  75^ 
to  94°. 

As  cases  still  continued  to  come  into  hospital,  1 
determined  to  treat  them  as  infectious.  Under  my 
advice  the  0.  0.  had  the  lines  evacuated  and  the  men 
placed  under  canvass.  The  lines  were  then  disinfected 
with  sulphurous  acid  gas  for  six  hours,  every  aperture 
being  closed  up,  and  on  the  day  following  the  fumiga- 
tion they  were  freely  ventilated.  On  the  third  day 
the  lines  were  re-occupied.  By  April  14th,  all  the 
lines,  with  the  exception  of  those  of  the  band,  had  been 
disinfected.  On  A.pril  14th,  case  thirty-one,  that  of  a 
musician,  occurred.  On  the  15th  the  band  went  into 
tents.  Two  cases  subsequently  occurred  on  April  18th 
in  the  married  lines  :  one  on  April  26th  in  the  baud 
lines.  Both  these  cases  occurred  nine  days  after  the 
lines  were  re-occupied,  or  eleven  days  after  they  had 
been  evacuated  for  disinfection.  But  if  pneumonia  be 
a  specific  infectious  fever,  it  will  have  a  period  of  in- 
cubation. This  period  it  may  be  not  too  much  to  assume 
may  be  as  long  as  eleven  days,  and  thus  the  disease  may 
have  been  caught  before  the  lines  were  disinfected. 
This  theory  receives  support  from  the  fact  that  during 
the  same  months  measles  had  been  present  in  the 
married  lines.  Now,  subsequent  to  the  disinfection, 
three  cases  of  measles  occurred,  two  on  April  17th  in 
Hues  disinfected  on  the  loth,  and  the  third  within  a 
week  from  the  disinfection.  The  incubation  period 
of  measles  is  stated  to  rnnge  from  7  to  21  days.  Hence 
it  is  probable  that  all  these  cases  were  beginning  as 
regards  incubation  before  the  lines  were  disinfected. 

After  case  33  the  epidemic  ceased. 

I  now  propose  to  offer  some  observations  on  this 
epidemic,  and  to  put  forward  the  reasons  for  consider- 
ing it  to  have  been  not  a  merely  local  inflammation  of 
the  lung  : — 

1.  Date  of  Ajypearance  of  the  Physical  Signs. — There 
would  probably  have  been  some  uniformity  in  the 
date  of  appearance  of  the  physical  signs  had  it  been 
only  a  simple  inflammation  of  the  lung.  The 
physical  sign  surely  should  appear  on  the  first  day 
if  the  fever  had  so  resulted.    But — 

lu  23  cases  they  appeared  in  5  cases  on  the  2nd  day. 

in  7  cases  on  the  3rd  day. 

ia  3  cases  on  the  4th  day. 

in  4  cases  on  the  5th  day. 

in  1  case  on  the  6tli  day. 
In  3  cases  the  date  was  not  noted. 

2.  Different  conditions  of  the  lung  present  on  the 
return  to  the  normal  temperature, — If  the  pneumonia 
had  been  a  simple  local  inflammation  then  with  the  return 
to  the  normal  temperature  the  local  condition  of  the 
lung  should  have  been  generally  more  or  less  identical. 
But  in  twenty-two  cases  in  which  the  condition  was 
accurately  noted  when  the  temperature  fell  to  the 
pormal — 


In   3  cases  it  vvas  in  the  1st  and  2nd  stages. 
In   1  case  in  the  ist,  2nd  and  3rd  stages. 
In   3  cases  in  the  2nd  stage. 
In  10  cases  in  the  2nd  and  3rd  stages. 
In    5  cases  in  the  3rd  stage. 

3.  If  the  affection  had  been  merely  a  local  one,  then 
on  the  return  to  the  normal  temperature  the  lung  should 
quicMy  he  found  to  have  cleared  up. —  But — 

In  one  case  nine  days  after  the  return  to  the  normal 
temperature,  the  first  and  second  stages  were  found  to 
be  present. 

In  six  cases,  the  signs  of  the  second  stage  were 
present,  three,  four,  seven,  eight  and  fourteen  days 
after  the  return  to  the  normal. 

In  one  case,  those  of  the  second  and  third  stages 
were  found  eleven  days  after  the  return. 

In  ten  cases,  signs  of  the  third  stage  were  found  on 
the  second,  third,  fifth,_  sixth,  sixth,  sixth,  seventh, 
twelfth,  sixteenth  and  nineteenth  days.  If,  however, 
we  consider  the  lung  affection  merely  as  local  expres- 
sion of  a  specific  fever,  then  there  is  no  necessity  for  it 
to  have  ceased  at  the  return  to  the  normal.  Thus 
Beyer's  patches  are  not  normal  in  enteric  when  the 
temperature  become  so. 

4.  There  icere  cases  of  exceedingly  high  temperature 
ivith  no  corresponding  e.vtent  of  lung  affection. — Thus 
in  one  case  only  the  lower  lobe  was  afi"ected,  yet 
the  temperature  reached  106"4.°  In  another  where 
only  one  lobe  was  affected  the  temperature  reached 
106-8.=" 

5.  In  cases  tohere  the  second  lung  became  affected 
secondarily  to  the  first  had  there  been  merely  local  in- 
flammation, then  a  second  rise  of  temperature  should  have 
taken  place.  But  cases  occurred  where,  although  the 
temperature  had  ftiUen  to  normal,  it  remained  so  notwith- 
standing the  second  lung  became  subsequently  inflamed, 
or  where  a  rapid  fall  of  temperature  occurred 
coincidently  with  the  onset  of  inflammation  in  the 
second  lung. 

Such  then  are  a  few  of  the  arguments  that  concur 
in  supporting  the  idea  that  this  epidemic  was  one  of  a 
specific  fever,  having  the  inflammation  of  the  lung 
merely  a  local  phenomena. 

Pneumonia  has  frequently  ocom-red  in  epidemics  in 
the  North-Western  Frontier.  The  idea  that  cold  es- 
pecially predisposes  to  pneumonia  was  conclusively 
proved  to  be  erroneous  by  Dr.  Sanders  of  America.  In 
a  paper  published  in  the  American  Journal  of  Medical 
Science  for  July  1882  he  shewed  the  disease  to  be  more 
frequently  met  with  and  more  common  in  warm  than  in 
cold  climates,  and  in  hot  than  warm  climates,  shewing  a 
gradually  increasing  ratio  from  the  Poles  to  the  Equator. 
That  pneumonia,  other  things  being  equal,  increases 
uniformly  in  frequency  the  nearer  we  approach  the 
tropics.  Other  relations  with  the  tropics  are  found 
to  exist,  e  g.,  a  higher  death-rate.  Statistics  for  warm 
climates  shew  an  average  1-70  death  per  1,000,  whilst 
for  temperate  zone  the  ratio  is  1-31  per  1,000.  These 
facts  fully  dispose  of  the  old  notion  of  pneumonia  being 
a  local  affection  due  to  cold.  With  these  few  brief 
remarks  I  bring  this  history  to  a  close. 
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BY  EBNEST  EOBEBTS,  M.B.,  M.E.C.S., 

Surgeon-Captain,  I.  M.  S. 

I  WAS  led  to  the  consideration  of  hiccough  by  some 
strange  experiences  in  my  jail  hospital  little  more 
than  two  years  ago.  1  entered  into  that  heritage  of 
woe  in  April  1892,  at  the  time  when  an  epidemic  of 
influenza  was  wearing  to  its  close,  and  for  the  first  three 
or  four  months  I  had  little  or  no  trouble  with  the  health 
of  the  prisoners,  but  in  August  and  September  I  had  a 
most  anxious  time  with  a  large  number  of  cases  of 
obstinate  remittent  fever  and  dysentery.  Fully  sixteen 
per  cent,  of  the  convicts  were  on  the  sick  list,  and  the 
majority  were  suffering  from  anomalous  remittent 
fever. 

I  had  the  men  well  under  observation,  for  most  ot 
my  time  was  spent  in  hospital,  and  I  was  struck  by  the 
fact  that  several  of  the  worst  cases  of  remittent  fever 
■were  attended  by  attacks  of  hiccough— attacks  which 
alarmed  me  by  their  persistence,  and  by  the  evident 
exhaustion  they  induced,  so  much  so,  that  my  rather 
callous  and  unobservant  assistants  came  to  attach  a  very 
grave  prognosis  to  the  symptom.  Two  of  these  eases 
ended  fatally,  and  I  may  say  here  that  post-mortem 
examination  gave  the  accustomed  picture  of  death 
after  remittent  fever,  besides  great  engorgement  of 
the  lungs.  There  was  clot  in  the  right  heart  and  in 
the  pulmonary  artery  ;  nothing  abnormal  about  the 
stomach  or  its  contents.  One  case  that  did  not  so  end 
particularly  impressed  us. 

An  apparently  healthy  convict  of  more  than  average 
physique  was  employed  as  a  sick-nurse  in  hospital.  At 
lock-up  he  went  off  duty,  ate  his  evening  meal,  and  was 
marched  to  a  different  barrack,  making  no  complaint  of 
feeling  ill.   Some  three  or  four  hours  later,  when  all  was 
still,  he  rose  from  his  bunk  and  walked  down  his  barrack 
to  the  urinal,  when  suddenly  he  gave  a  cry,  reeled  and 
fell  down  and  was  found  to  be  quite  unconscious  by  the 
Lumbardars,  who  reported  the  occurrence  and  had  the 
man  transported  to  hospital.    I  saw  him  at  11  p.m.,  and 
found  him  unconscious,  somewhat  livid,  with  a  quick 
bounding  pulse,  a  temperature  of  103°  quick,  somewhat 
stertorous  breathing  and  most  alarming  hiccough.  We 
managed  to  empty  his  stomach  by  an  emetic  and  his 
bowels  with  an  enema.    He  was  blistered  over  the  epi- 
gastrium, and  the  back  of  his  thorax  was  counter-irritat- 
ed with  mustard,  and  I  may  say  at  once,  without  further 
detail,  that  two  days  later  he  left  hospital  to  complete  his 
convalescence  in  a  less  crowded  barrack.    The  idea 
of  ptomaine  poisoning  in  this  and  other  cases  struck  me, 
and  I  looked   for   light   and    leading   among  the 
authorities,  but  the  oracles  were  dumb  or  mumbled 
incoherently.    Files  of  medical  journals  also,  when  I 
got  access  to  them,  only  taught  me  that  others  had  been 
puzzled  by  this  symptomatic  spasm,  and  as  is  nearly 
always  the  case,  where  pathology  is  weakest,  therapeutic 
fancy  flourishes  amazingly,  and  nearly  every  drug 
in  the    Pharmacopoeia  (not  to  mention  all  kinds  of 
gymnastic  postures)  has  served  as  a  weapon  in  the  hands 


of  the  kindly  souls,  who  respond  to  the  queries  in  the 
*'  hard  cases  "  at  the  tail  ends  of  the  papers.  It  often 
seemed  to  be  a  case  of  trying  one  or  more  of  the 
mysterious  and  obscure  drugs  that  no  one  ever  uses, 
but  which  are  like  the  "  fly  in  amber,"  and  which  seem 
to  maintain  their  places  through  successive  editions  of  the 
Pharmacopoeia,  in  spite  of  the  law  of  natural  selection. 

Among  the  most  amusing  and  instructive  hints  I 
got,  I  found  in  Plato's  "  Banquet."  I  was  recruiting  my 
wasted  energies  in  a  boat  on  the  Ganges  at  Narora, 
with  Scott's  pocket  volume  in  my  hand,  and  if  you  will 
bear  with  me  for  a  moment,  1  will  read  you  what  the 
sage  Eryximachus  propounds  : — 

Aristodemus  told  me  it  came  next  in  turn  to  Aristo- 
phanes to  speak,  but  whether  from  repletion,  or  whatever 
else  was  the  cause,  he  happened  to  be  seized  with  a  fit 
of  the  hiccoughs,  and  consequently  became  unfit  for 
speech-making,  upon  which,  as  he  sat  next  to  Eryxima- 
chus, the  physician,  he  addressed  him  thus  :  "Eryxima- 
chus," says  he,  "  it  is  only  fair  that  you  should  either  cure 
my  hiccoughs  or  speak  in  my  turn  till  they  have  left  me." 
To  which  Eryximachus  replied,  "  Well,  I  will  do  both. 
I  will  speak  in  your  turn,  and  you,  when  your  hiccoughs 
are  gone,  shall  speak  in  mine,  and  while  [  am  speaking,  if 
you  will  hold  your  breath  for  a  considerable  time,  your 
hiccoughs  will  perhaps  have  an  end.  Should  they  con- 
tinue, notwithstanding,  then  gargle  your  throat  with 
water  ;  but  if  they  are  very  obstinate,  take  some  such 
thing  as  this  feather,  and  tickle  your  nose  till  you  provoke 
a  sneezing.  When  you  have  sneezed  once  or  twice, 
your  hiccoughs  will  cease,  be  they  ever  so  violent.  As 
soon  as  you  begin  your  speech,"  says  Aristophanes,  "  I 
shall  set  about  doing  what  you  bid  me."  And  I  may  say 
that  the  result  fully  sustained  the  physician's  reputation. 

I  hope  to  show  the  rationale  of  these  successful 
suggestions  in  the  course  of  some  necessary  recapitula- 
tion of  the  physiology  of  respiration,  for  we  have  to  do 
with  an  inspiratory  spasm  of  the  diaphragm  which  is 
facile  princeps,  the  motor  organ  of  respiration  ;  and  it  is 
a  point  of  importance  to  note  that  in  all  cases  of  severe 
hiccough  complicating  an  impaired  function  of  the 
respiratory  apparatus,  and  in  most  cases  attendant  on 
derangement  of  the  stomach  and  intestines,  the  muscles 
of  extraordinary  respiration  act  simultaneously  with  the 
diaphragm. 

First  we  may  note  that,  although  the  first  trace  of  a 
muscular  partition  between  thorax  and  abdomen  is 
met  with  in  Urodeles,  and  that  these  indications  are 
much  plainer  in  crocodiles  and  birds,  yet  the  complete 
diaphragmatic  division  does  not  exist  in  the  scale  of 
animal  life  below  the  mammals.  Next,  as  regards  the 
idiosyncrasy  of  the  action  of  this  muscle,  in  normal 
breathing,  it  may  be  said  to  stand  by  itself,  in  that 
being  functionally  an  involuntary  mascle,  it  is  directly 
under  control  of  the  will.  In  normal  breathing  it 
undergoes  a  sort  of  tetanic  contraction  (not  what 
physiologists  call  a  "  simple  muscular  contraction  "), 
while  in  hiccough,  which  we  regard  as  a  derangement, 
there  occurs  really  a  simple  single  contraction,  such  as 
is  elsewhere  the  rule  in  voluntary  muscle.  (Landois 
and  Stirling.)    I  must  now  briefly  draw  your  attention 
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to  the  chief  nervous  connections  of  the  (double)  respira- 
tory centre. 

The  Vagus,  Supr.  Laryngeal  and  Fifth  are  the  afferent 
N.  N.  in  most  intimate  relation  with  the  respiratory 
acts,  and  the  Glossopharyngeal  N.  is  an  inhibitory  N. 
of  breathing,  which  comes  into  play  in  this  direction  at 
the  commencement  of  deglutition,  and  we  may  now  see 
the  modus  operandi  of  the  drinking,  sneezing  and 
gargling  "  cures."  "  And  so  it  is  also  of- good  signality, 
according  to  that  of  Hippokrates,  that  sneezing  cureth 
the  hicket,"  Browne,  "  Vulgar  Errors."  I  would  also 
remind  you  of  what  Burton  says  in  his  "  Anatomy  of 
Melancholy"  (p  549):  "  He  shall  be  a  Knight,  a  Baron, 
or  by  some  false  accusation,  as  they  do  to  such  as  have 
the  hickop,  to  make  them  forget  it."  This  illustrates 
the  "  minus  "  influence  of  the  higher  cortical  centres. 

It  is  to  be  noted  that  Marckwald  found  that  by 
modifying  the  intensity  of  shocks  to  sensory  nerves, 
we  could  call  forth  reflexly  an  inspiration  or  an  ex- 
piration independently,  and  that  the  inspiratory  cen- 
tre was  dominant  and  far  more  easily  called  into  play 
than  the  expiratory.  Foster  confirms  this  and  gives  an 
instructive  experiment  on  a  rabbit.  If  the  lungs  are 
inflated  repeatedly  without  any  attempt  to  draw  out 
the  air  after  each  inflation  (what  is  called  "  positive 
ventilation"),  the  result  is  that  inspiratory  efforts  are 
diminished,  and,  if  ventilation  continues,  they  may 
cease  altogether.  If,  however,  air  is  repeatedly  sucked 
out  of  the  lungs  without  any  countervailing  inflation 
("  negative  ventilation "),  the  inspiratory  efforts  in- 
crease, and  may  be  such  as  to  bring  the  diaphragm  to 
a  state  of  tetanic  spasm.  In  the  same  way  collapse  of 
the  lung  developes  inspiratory  efforts,  the  vagus  being 
the  instrument  of  communication  with  the  respiratory 
centre.   Again  as  regards  blood  changes  in  the  lungs — 

1.  Anything  which  diminishes  the  circulation  in 
the  medulla  oblongata  (failing  heart), 

2.  Warming  of  the  blood  above  normal  (fevers), 

3.  Venosity,  imperfect  aeration  (failing  heart  and 
lungs) — 

all  tend  to  induce  inspiratory  efforts  in  excess,  and 
while  the  centre  is  affected  by  venous  blood  it  (the 
centre)  is,  until  exhaustion  set  in,  more  irritable  and 
more  easily  and  largely  affected  by  afferent  impulses 
than  its  normal  condition.  During  dyspncea,  a  stimu- 
lus, which,  if  applied  to  the  vagus  or  other  sensory 
nerve  under  normal  conditions,  would  produce  little  or 
no  effect,  may  start  very  powerful  inspiratory  move- 
ments.   (Refer  to  Cheyne-Stokes'  Respiration). 

4.  Finally,  conditions  of  the  blood  other  than 
variations  of  the  amounts  of  0  and  CO^  may  materially 
affect  the  the  working  of  the  respiratory  centre.  The 
"  breathlessness  "  caused  by  muscular  exertion  is  not 
solely,  nor  chiefly,  due  to  the  venosity  of  blood 
caused  by  changes  in  active  muscle.  (Foster  and  Lag- 
range). The  latter  brings  strong  evidence  to  bear  in 
favour  of  an  auto-toxication  (breathless  nessand  painful 
stifiness  of  muscles  are  common  to  fevers  and  to  un- 
accustomed exercises)  ;  the  combustion  of  muscular 
work  (and  the  muscles  are  more  than  organs  of  locomo- 
tions, they  are  "  glands  ')  produces  products  of  dissimi- 


lation, which  alike  destroy  the  quality  of  irritabihty  of 
a  muscle,  and  produce  a  kind  of  systemic  poisoning* 
If  we  inject  into  the  muscles  of  a  healthy  frog  a  solu- 
tion made  from  finely  powdered  fatigued  muscle,  the 
frog's  muscles  lose  their  irritability  and  refuse  to 
contract.  Alike  in  fevers  and  unaccustomed  exercise 
we  have  a  condition  of  uricacidsemia,  which  has 
certain  striking  analogies  to  an  attack  of  lithaemia, 
and  I  would  refer  to  Gautier's  work  on  the  products 
of  muscular  dissimilation  (Acad,  de  Med.,  January 
15th,  1886),  which  he  classes  as  toxic  alkaloids  under 
the  name  of  "  Leucomaines."  An  interesting  practical 
demonstration  of  the  foregoing  statements  is  open  to 
each  one  of  us  who  cares  to  study  the  phenomena  of 
"  breathlessness  "  from  running.  The  normal  respira- 
tory rhythm  is  quite  altered  from  10  to  12  to  about 
13  to  5  ;  inspiration  is  prolonged,  expiration  is 
shortened.  The  lungs  are  face  to  face  with  a  double 
task,  the  necessity  of  eliminating  CO^  and  other  pro- 
ducts of  muscular  action,  and  they  also  have  to  cope 
with  increasing  vascular  engorgement  due  to  rapid 
heart-action,  and  this,  as  we  shall  see,  is  met  by  the 
partial  vacuum,  or  negative  pressure  caused  by  inspira- 
tion. In  the  most  advanced  stages  of  breathlessness, 
"  dyspnoja,"  we  see  no  longer  quickened  respiration, 
bat  imperfect,  half-finished  respiration,  interrupted  by 
stoppages,  inspiratory  efforts,  hiccough,  and  finally 
total  arrest  of  movement. 

My  point  so  far  has  been  to  present  a  clear  picture 
of  the  respiratory  mechanism  and  its  complicated  reflex 
connections,  and  to  remind  you  of  the  chief  pathological 
conditions  which  react  specifically  upon  the  respiratory 
centre.  Any  one  that  looks  into  the  literature  of 
hiccough,  consisting  as  it  does  almost  entirely  of 
clinical  notes  recording  the  occurrence  of  this  spasm 
in  the  course  of  other  derangements,  will  see  that  it  is 
associated  with  — 

1.  Fevers,  specific  or  symptomatic, 

2.  Pneumonic  congestions  or  consolidations, 

3.  Gastric  or  intestinal  derangements,  including 
"  gout "  (included  in  above  are  toxsemic  states,  uraemia, 
ptomainsemia), 

4.  Hysteric  hiccough,  which  nearly  always  arises  in 
conjunction  with  some  dyspepsia  and  the  anaemia,  which 
involves  deficient  oxygenation,  and  puts  this  class  into 
2,3  supra. 

But  after  what  has  gone  before,  I  shall  be  understood 
if  I  say,  that,  given  a  case  of  hiccough,  we  shall  be 
justified,  in  ninety-nine  cases  out  of  a  hundred,  in 
making  two  classes  only  and  looking  either  to  the 
lungs  or  the  gastro-intestinal  tract  for — 

1.  As  to  fevers  ;  these  are,  in  nearly  all  cases,  com- 
plicated by  (or  a  part  of)  some  derangement  of  the 
lungs  or  gastro-intestinal  tract,  though  we  must  not 
lose  account  of  the  nerve-force  impairment  and  the 
alkaloidal  toxication  by  products  of  dissimilation,  which 
affects  the  respiratory  centre  in  the  manner  previously 
indicated. 

2.  As  to  lung  derangements  of  gravity,  especially 
with  a  febrile  condition  superadded,  we  can  see  how 
the  various  factors  previously  enumerated  come  into 
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play  ;  the  lessened  force  of  circulation  in  the  medulla 
oblongata,  dependent  on  an  over-worked  heart,  deterio- 
rated by  fever,  the  excessive  heat  of  the  blood,  the 
imperfect  oxygenation,  the  obliteration  of  alveolar 
space  (equivalent  to  collapse)  due  to  stasis  and 
"  logging:  " 

3.  As  regards  the  gastro-intestinal  tract ;  hic- 
cough in  its  mildest  post-prandial  form,  as  well 
as  in  its  more  persistent  demonstrations,  is  associated 
•with  distension  with  gases  of  fermentation,  either 
subsequent  to  imperfect  digestion,  or  to  paresis 
of  the  intestine.  (Dehio's  case,  Berliner  Klinische 
Wochenschrift,  June  3rd,  1889.) 

Dilatation  of   stomach  and  catarrh — hiccough  set 
•up  by  distending  the  stomach  with  COg. 

Gairdner  in  discussing  what  is  called  "  gout  on  the 
stomach  "  says  :  "Very  obstinate  hiccough  is  a  frequent 
attendant  of  this  form  of  gout ;  it  often  comes  on  after 
sudden  suppression  of  the  urates  by  the  kidneys, " 
which  agrees  with  what  1  have  said  regarding  dissimi- 
latory  toxication,  for  we  also  know  that  hiccough  is  not 
an  uncommon  association  with  other  effects  of  ursemia 
in  Bright's  disease,  '•  Fagge,  Vol.  II,  p.  619  ;"  and  we 
have  indicated  the  true  meaning  of  the  "breathlessness  " 
of  muscular  exertion,  as  depending  not  only  on  the 
demands  of  the  blood  to  be  freed  from  CO g,  but  also, 
in  great  measure,  upon  the  uric£emia  thus  induced. 

Further,  Bouchard  (Recent  Med.  Congress,  Rome) 
shows,  and  I  quote  his  own  words,  that  "  the  fever 
of  indigestion,  when  too  much  food  has  been  taken, 
or  when  the  digestive  process  is  sluggish,  a  meal  is 
followed  by  a  rise  of  temperature,  either  owing  to 
greater  energy  of  glandular  activity,  or  to  an  influence 
exerted  on  the  nervous  system  by  products  of  imperfect 
digestion  ;  this  is  the  fever  of  indigestion,  the  fever 
of  the  dyspeptic.  This  dyspeptic  fever  is  a  reality  ; 
the  flushing  of  the  face,  the  dyspnoea,  the  excessive 
acceleration  of  the  pulse  are  simply  the  results  of 
reflexes  set  up  by  the  contact  of  too  large  a  mass  of 
food  with  the  normal  mucous  membrane  of  the  stomach 
or  of  a  normal  mass  with  an  excitable  mucous  membrane. 
This  is  the  syndrome  of  a  true  fever,  with  elevation  of 
the  central  temperature.  1  have  seen  this  temperature 
rise  to  39°-4  (102°-9F).  As  owing  to  the  periodicity 
of  meals  these  attacks  are  also  periodic.  I  have  seen 
such  fevers  treated  with  quinine.  These  fevers  which 
are  not  rare  in  adults  are  frequent  in  children." 

And  you  will  allow  that  we  have  a  condition  in  all 
points  comparable  to  that  shown  to  exist  in  the  febrile 
and  pulmonic  associations  of  hiccough. 

Having  set  forth  the  conditions  upon  which  this 
reflex  neurosis  depends,  it  remains  for  me  briefly  to 
discuss  its  significance.  1  think  we  may  take  it  that 
we  need  not  look  beyond  the  ordinary  nervous  mecha- 
nism of  respiration  to  explain  this  spasm,  although 
at  least  one  able  physiologist  (Dehio  of  Dorpat)  has 
thought  it  necessary  to  invoke  a  special  "  Hiccough 
Centre,"  while  he  at  the  same  time  quite  neglects  to 
assign  its  function  or  elucidate  its  meaning.  Surely, 
a  "  reflex, "  with  a  centre  all  to  itself,  should  have  some 
present  and  abiding  function  or  be  the  vestigial  remnant 


of  some  ancestral  vital  reflex,  but  no  attempt  has  been 
made  to  establish  either  alternative,  and  so  I  think  we 
may  safely  look  to  the  ordinary  respiratory  mechanism 
to  explain  what  is  evidently  a  respiratory  fault  or 
stammer  and  when  I  say  "  fault  "  I  would  not  impugn 
the  obvious  good  intention  which  underlies  it,  for  that 
it  is  purposive  is  equally  clear,  when  the  conditions  are 
such  as  to  call  for  a  special  inspiratory  eff'ort. 

The  blood  is  surcharged  with  CO 2  and  with  un- 
oxydized  products  of  metabolism,  and  there  is  stasis 
of  the  pulmonary  circulation  and  embarrassed  heart. 
I  need  not  detain  you  with  extracts  from  text-books 
on  physiology,  in  order  to  remind  you  how  all  these 
circumstances  are  met  by  the  inspiratory  effort  which, 
while  it  brings  oxygen  to  the  rescue,  specifically 
promotes  and  accelerates  the  whole  circulation,  and 
especially  the  pulmonary  venous  sections  thereof,  and 
in  this  way,  as  well  as  by  its  action  on  the  systemic 
blood  pressure,  brings  relief  to  the  embarrassed  heart, 
(p.  367,  4th  Edn.,  Foster). 

Besides  accelerating  the  pulmonary  circulation,  "  the 
downward   pressure    of  the   diaphragm "   (I  quote 
Foster)  "  hinders  the  upward  flow  of  blood  from  the 
abdomen  and  lower  limbs.  "    In  precisely  the  same 
way,  the  first  result  of  active  exercise  is  to  quicken 
the     blood-current,    and    consequently  congestion 
of  the  lungs  is  set  up.    Hence  there  arises  great  need 
of  their  disembarrassment  by  increasing  the  outflow 
from  them.    This  is  attained  by  the  aspiratory  force 
of  inspiratory  efforts    which    empty   the  congested 
capillaries,  and  widen  the  pulmonary  veins  and  pro- 
mote the  velocity  of  the  blood  current  through  these 
channels.     Hence   the    increased    preponderance  of 
inspiratory  efforts  in  this   condition  of  breathlessness, 
and  the  hiccough  noted  in  its  final  stages  {vide  ante). 
This  may  be  allowed  to  pass  as  a  plausible  explanation 
in  the  febrile  and  pulmonary  association  of  the  spasm, 
but  some  may  still  hesitate  to  accept  it  as  fully  ac- 
counting for  the  gastric  and  intestinal    variety.  I 
have  shown  that  in  this  variety  the  general  factors  in 
action  have  a  remarkable  identity  with  those  operating 
in  fevers  and  lung  congestions.    We  have  hiccough  of 
abdominal  origin  occurring  almost  exclusively  in  gas- 
tritis, acute  and  subacute,  catarrhal  states  of  the  ali- 
mentary tract,  in  peritonitis,  in  contusions  and  rup- 
tures of  the  intestines,  in  cholera  and  enteric  fever. 
The  two  last,  besides  the  local  toxic  conditions  set  up 
within  the  bowel,  are  in  entire  affinity  with  the  febrile 
and  pulmonary  varieties ;   the  rest  are  essentially 
associated  with  fermentative  processes  directly  or  in- 
directly through  the  paresis  set  up  in  the  tract.    In  all 
cases,  we  have  an  irritation  of  the  terminal  filaments 
of  the  vagus  transmitting  afferent  impulses  to  the 
medullary  centre,  and  the  efferent  response  is  the  same. 
It  may  be  that  CO  2  in  the  gastro-intestinal  tract  affects 
the  vagus  filaments   there  (i  e.,  sends  impulses  to  the 
respiratory  centre),  as  we  know  it  to  do  in  the  pulmon- 
ary alveoli.    How  else  are  Bouchard's  reflexes  set  up  ? 
But  in  any  case  we  know  that  large  quantities  of'  CO  2 
formed  within  the  alimentary  canal  are  rapidly  absorbed 
and  evacuated  through  the  lungs  (Bunge) . 
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It  is  also  not  inconceivable  that  stimuli  affecting  the 
gastric  fibres  of  the  vagus  may  occasionally  be  trans- 
lated by  the  respiratory  centre,  as  coming  from  the 
pneumonic  fibres,  as  witness  the  transference  of  pain 
in  hip-joint  disease  to  the  knee. 

In  hysteria  and  neurasthenia  and  in  conditions  of 
deterioration  of  the  central  nervous  control,  the  reflex, 
•when  well  established,  may  persist  as  a  chorseic 
habit  for  weeks,  months,  or  even,  as  in  a  case  reported 
from  St.  Louis  (Putnam,  New  York  Med.,  Assoc. 
Trans.,  Vol.  V.),  for  years.  In  this  last  instance  the 
husband  secured  a  divorce. 

Finally  as  to  treatment ;  and  a  mere  enumeration 
of  the  drugs  and  gymnastic  attitudes  which  have  been 
recommended  in  the  medical  journals  during  the  past 
fifty  years  would  lengthen  this  paper  to  double  its  pre- 
sent compass. 

For  practical  physicians,  severe  hiccough  has  a 
special  interest  in  fevers  and  pulmonary  diseases  as 
indicating  a  grave  prognosis  and  in  directing  attention 
to  blood  stasis  in  the  lungs  and  pulmonary  arteries 
and  to  a  failing  right  heart.  The  promptest  measures 
should  be  taken  to  assist  nature  in  her  extremity,  and 
these  measures  should  be  directed  to  secure  the  objects 
which  the  hiccough  subserves  : 

Position  in  bed  to  be  frequently  changed,  stimulat- 
ing sinapisms  to  chest,  cardiac  and  respiratory  stimu- 
lants, alcohol  ammonia,  strychnia  and  atropin,  in 
many  cases  an  emetic.  Possibly  jugular  phlebotomy  in 
suitable  cases,  inhalation  of  oxygen,  artificial  respira- 
tion ;  citric  and  tartaric  acids  and  their  salts  diminish 
blood  coagulation  (Wright.)  In  the  gastro-intestinal 
variety  not  dependant  on  rupture  of  intestines,  lavage 
or  an  emetic,  with  or  without  a  full  enema,  followed  by 
antiseptics  and  gastric  sedatives.  Lithaemic  condi- 
tions frequently  supply  the  key  to  rational  treatment. 

In  chronic  cases,  besides  the  local  treatment,  one 
would  seek  to  restore  the  tone  and  control  of  the  nervous 
centres  by  tonics. 

While  the  indications  are  being  pursued,  and  where 
the  recurrent  spasm  is  exhausting  a  feeble  subject  (and 
it  must  be  borne  in  mind  that  30,000  to  40,000  of  these 
racking  convulsions  frequently  occur  in  24  hours),  I 
have  found  nothing  so  immediately  and  generally  effec- 
tual as  pressure  with  the  thumbs  and  nails  upon  the 
supra-orbital  nerves.  We  have  discussed  the  inhibitory 
action  of  the  fifth  nerve.  I  have  adopted  this  manoeuvre 
in  nearly  every  case  with  no  failure  that  I  can  recall, 
and  I  believe  the  idea  originated  with  a  German 
clinician. 


A  NOTE  ON  A  PECULIAR  FORM  OF  FATTY 
LIVER  IN  MALARIOUS  POISONING. 

BY  F.  J.  DRURT,  M.B.,  B.CH., 

Surgeon-Caplain,  I.  M.  S. 

Among  the  many  works  on  the  subject  of  malaria  the 
numerous  anatomical  changes  in  the  liver  which  result 
from  it  have  not,  I  think,  received  that  attention  which 
their  extent  and  importance  would  seem  to  deserve. 
Even  ia.  the  classical  works  of  Frerichs,  Murchison, 


Hasley  and  Comil  and  Ranvier  this  subject  meets 
with  but  scant  attention.  Later,  however,  the  French 
writers,  notably  MM.  Kelsch  and  Kiener,  have  publish- 
ed the  results  of  their  investigations  on  the  hepatic 
affections  found  in  acute  and  chronic  malarial  intoxi- 
cation, to  which  they  have  devoted  much  attention. 
These  last  writers,  in  their  work  on  "Diseases  of 
Warm  Climates,"  have  given  up  many  pages  to  this 
subject  in  describing  the  various  kinds  of  pigmentation, 
the  atrophy,  degenerations,  engorgement,  inflamma- 
tion and  cirrhosis  which  they  have  met  with  in  the 
malarial  liver. 

During  the  past  few  years  I  have  had  abundant  op- 
portunities of  examining  the  livers  of  patients  who 
have  died  in  the  Medical  College  Hospital  from  malari- 
ous fevers  or  intercurrent  affections  ;  and  I  have  been 
very  much  struck  in  many  instances  by  the  profound 
changes  which  the  anatomical  structure  of  the  liver 
has  undergone.  Especially  have  I  been  interested  in  a 
form  of  degeneration  of  the  liver  cells  by  which  most 
of  them  break  up  into  a  kind  of  granular  debiis  and 
apparently  lose  their  nuclei ;  in  the  different  forms  of 
cirrhosis,  varying  from  a  slight  increase  in  the  inter- 
lobular connective  tissue  to  the  formation  of  a  mass 
of  dense  fibrous  tissues  by  which  one-half  or  two-thirds 
of  the  proper  liver  structure  is  replaced ;  and  in  those 
forms  of  pigmehtation  in  which  the  granules  of  me- 
lanaemic  pigment  are  contained  in  cells,  apparently  of 
extraneous  origin,  lodged  in  the  inter-trabecular 
capillaries  of  the  hepatic  lobules. 

However  interesting  it  might  be  to  embody  these 
observations  in  the  form  of  a  paper,  I  shall  content 
myself  with  referring  to  the  work  above  quoted  in 
which  this  subject  is  dealt  with  at  very  considerable 
length,  and  I  shall  limit  myself  to  describing  a  form  of 
fatty  degeneration  of  the  liver  which,  so  far  as  I  am 
aware,  has  not  been  noticed  before,  and  of  which  I 
have  met  with  several  instances  in  the  subjects  of 
chronic  malarial  poisoning.  This  form  of  fatty 
degeneration  of  the  liver  I  would  propose  to  call 
"  centro-lobular,"  from  the  fact  that  the  hepatic  cells 
in  the  region  of  the  intralobular  veins  are  primarily 
and  chiefly  affected. 

In  the  more  common  forms  of  fatty  liver,  such  as  those 
depending  on  wasting  diseases  or  alcoholism,  or  when 
the  liver  acts  as  a  fat  reservoir  when  there  is  excess  of 
fat  in  the  system,  we  find  large  and  small  globules  of  fat 
contained  in  the  liver  cells  primarily  at  the  periphery 
of  the  lobules  gradually  approaching  the  centre ;  and 
even  in  those  cases  in  which  we  find  all  the  cells  of  the 
lobule  fatty  it  is  the  rule  that  the  process  is  most  ad- 
vanced at  the  periphery  of  the  lobixle.  The  explan- 
ation of  this  is  that  the  fat  which  is  taken  in  with  the 
ingesta  is  conveyed  by  the  portal  vein  to  the  liver,  and 
is  deposited  in  those  hepatic  cells  which  are  in  closest 
proximity  to  the  smallest  branches  of  the  portal  vein, 
that  is  to  say,  at  the  periphery  of  the  lobule.  An 
exception  to  this  rule  is  the  fattily  infiltrated  liver  of 
females  during  pregnancy  and  lactation,  in  which  in 
a  small  area  immediately  round  the  intra-lobular  vein 
we  find  droplets  of  fat  distending  the  hepatic  cells. 


Fig.  1. 

Liver  of  case  No.  1,  preserved  in  spirit,  showing  the  marbled  appearance  of  the  cut  surface 
due  to  the  lobules  being  pale  in  the  centre  and  dark  at  the  periphery. 


Photo. -etclimg. 


Survey  of  India  OflSces,  Calcatta.  June  1895 
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This,  according  to  Cornil  and  Ranvier,  is  a  storing  of  fat 
in  a  position  from  which  it  may  he  readily  drawn  upon 
and  can-ied  off  into  the  general  circulation.  In  all 
these  cases  we  generally  find  the  liver  cells  of  the 
affected  region  distended  with  several  small  glohnles 
or  one  large  globule  of  fat.  The  cells  often  loses  its 
polygonal  shape  and  becomes  round,  the  nucleus  and 
protoplasm  being,  as  it  were,  pushed  aside.  Sometimes 
the  protoplasm  forms  merely  a  thin  rim_  at  one  side 
of  the  cell,  the  nucleus  projecting  from  it  as  a  kind  of 
knob,  so  that  the  hepatic  cell  comes  to  resemble  a  fat 
cell  of  ordinary  adipose  tissue.  But  both  nucleus  and 
protoplasm  retain  their  power  of  staining  with  the 
ordinary  re-agents. 

In  the  form  of  fatty  degeneration  of  the  liver  whi6h 
1  am  here  describing,  and  of  which  I  have  met  with  at 
least  five  well  marked  cases,  we  find  a  considerable  zone 
of  fatty  degeneration  of  the  hepatic  cells  immediately 
round  the  intra-lobular  veins  of  the  lobules.  This 
gradually  fades  towards  the  periphery,  so  that  we  find 
a  considerable  number  of  hepatic  cells  at  the  periphery 
of  the  lobule,  i.e.,  immediately  round  the  twigs  of  the 
portal  vein  comparatively  unaffected.  To  the  naked 
eye  there  is  no  special  feature  in  the  shape  of  the  liver. 
It  is  enlarged  usually,  and  the  color  varies  according  to 
the  degree  of  pigmentation  of  the  liver.  In  those  cases 
where  there  is  marked  melansBmic  pigmentation  of  the 
liver  the  general  color  is  of  a  dark  slatey  grey,  but  in 
cases  of  absence  of  pigmentation  the  general  color  is  of 
a  pale  brown.  The  most  marked  naked  eye  appearance 
is  a  distinct  mottling  which  is  seen,  not  only  over  the 
cut  surface,  but  also  under  the  capsule.  This  mottled 
appearance  at  first  sight  gives  the  appearance  of  a 
a  "nutmeg"  liver,  but  on  closer  examination  it  is  seen 
that  the  different  lobules  are  markedly  _  pale  in  the 
centre  while  the  periphery  is  dark.  This  appearance 
is  well  shown  in  the  liver  of  case  No.  1  (Fig.  1).  The 
scrapings  of  the  cut  surface  are  found  to  contain  a 
good  deal  of  fat. 

On  examining  a  section  of  such  a  liver  under  a  low 
power  of  the  microscope,  one  is  struck  with  the  pale 
unstained  appearance  of  the  centres  of  the  lobules  while 
the  cells  of  the  periphery  have  a  normal  appearance. 
In  the  peripheral  zone  of  the  lobules  tlie  trabeculse  of 
liver  cells  are  easily  recognized,  a  few  cells  perhaps 
containing  small  droplets  of  fat  ;  but  round  the  centre 
of  the  lobules  the  cells  appear  to  be  collected  together 
in  a  confused  somewhat  transparent  mass,  the  nuclei 
however  readily  taking  up  the  stain.  In  fact,  as  is  seen 
under  a  higher  power,  the  cell  body  has  lost  its 
staining  power,  whUe  the  nucleus  stains  freely.  The 
appearance  of  these  fatty  cells  differs  according  to  the 
mounting  medium  employed.  Thus  in  sections  mount- 
ed in  glycerine  or  Farrant's  solution  a  large  shining 
globule  of  fat  is  seen  within  each  of  the  cells  of  the 
centre  of  the  lobule,  the  cell  protoplasm  being  only 
represented  by  a  thin,  faintly- stained  rim  at  the  outside. 
But  in  cases  where  Canada  balsam  is  used  for  mounting 
the  fatty  cells  appear  almost  homogeneously  transparent, 
the  fat  globules  having  been  dissolved  out  by  the  clear- 
ing oils.    Another  appearance  observed  in  the  case  of 


uncleared  sections,  which  is  not  observed  in  the  case  of 
those  which  have  been  cleared,  is  a  number  of  tufts  of 
acicular  crystals  of  fatty  aciils  lying  among  the  mass  of 
fatty  cells.  Looking  at  the  cells  of  the  periphery  of  the 
lobules,  it  is  seen  that  those  which  are  nearest  the  fatty 
area  contain  numerous  small  fat  globules,  but  their 
protoplasm  as  well  as  their  nuclei  stain  readily :  these 
fat  globules  decrease  in  number  as  Ave  approach  the 
extreme  periphery,  until  in  the  immediate  neighbour- 
hood of  the  interlobular  vein  the  cells  are  quite  free 
from  fat. 

In  none  of  my  cases  have  I  observed  cirrhosis  to  any 
marked  extent.  In  three  cases  there  was  marked  pig- 
mentation of  the  liver,  while  in  two  there  was  no  ap- 
preciable pigmentation,  and  in  one  case  there  was 
marked  engorgement  of  the  centres  of  the  lobules  due 
to  dilatation  of  the  heart  and  incompetence  of  the 
tricuspid  valve. 

Case  No.  I. — Bayerdai-i.  Mahomerlan  female,  aged  13,  admitted 
into  tlie  Mediciil  College  Hospital  on  24th  October  1892.  She  was 
a  cooly  in  a  tea  garden  in  Assam  for  a  year  before  admission. 
History  of  fever  oCE  and  on  for  three  months  previously,  was 
extremely  anauinic  on  admission,  and  there  was  marked  general 
oedema  ;  liver  and  spleen  were  enlarged  ;  constipation,  continued 
fever  not  above  102°  while  in  hospital.  Death  from  asthenia  OQ 
3rd  November  1892,  or  about  a  fortnight  after  admission. 

Post-mortem. — Marked  anajraia  of  all  the  organs,  the  blood 
being  very  watery  and  coagulating  rapidly  ;  slight  oedema 
generally  all  over  the  body.  Heart  very  pale,  5oz.  pale  serous 
fluid  in  the  pericardium.  Lungs  very  small  and  antemic  ;  marked 
greyish  pigmentation  of  the  membranes  of  the  brain.  Liver 
extended  half  inch  below  the  costal  arch,  was  smooth  and  of  a 
slatish  blue  color,  and  had  a  mottled  appearance  ;  capsule  not 
thickened.  The  cut  surface  of  tlie  liver  presented  a  remarkably 
marbled  appearance  (Fig.  1)  due  to  the  fact  that  the  lobules  were 
of  a  dirty  yellowish  white  color  in  the  centre,  while  the  peripheral 
parts  were  dark  greyish  in  color  ;  it  weighed  lib.  15oz.  Spleen 
enlarged,  weighing  4ioz.,  firm  and  slightly  pigmented.  Kidneys 
slightly  pigmented  and  very  anfemic.  Innumerable  anchylosto- 
mata  found  adhering  to  the  mucous  membrane  of  the  duodenum 
and  jejunum  extending  down  the  small  intestine  in  gradually- 
decreasing  numbers  right  down  to  the  ileo-cfecal  valve. 

Examined  microscopically  the  lobules  of  the  liver  were  found 
markedly  fatty  in  a  large  area  immediately  rouml  the  intralob  i- 
lar  veins  ;  the  trabecular  arrangement  of  the  liver  cells  in  these 
areas  is  lost,  but  at  the  periphery  of  the  lobules  the  trabeculaa 
are  easily  apparent  (Fig.  3  LC),  and  the  cells  round  the  portal 
veins  appear  free  from  fat.  Numerous  fat  crystals  are  found 
among  the  fatty  cells.  In  some  instances  the  fatty  areas  of  two 
contiguous  lobules  run  together  ;  the  cells  at  the  periphery  where 
the  two  lobules  come  into  contact  undergoing  a  change  similar 
to  that  which  has  taken  place  in  the  centre  ;  but  in  the  case  of 
all  the  interlobular  veins  there  is  an  area  of  hepatic  cells  im- 
mediately surrounding  them,  in  which  no  fatty  change  has 
taken  place.  There  is  also  marked  melanfemic  pigment- 
ation of  the  liver,  the  pigment  being  distributed  most 
abundantly  around  the  peripheral  zone  of  the  lobules.  But 
it  appears  to  be  contained  almost  exclusively  within  some 
large  cells,  which  occupy  the  capillaries  between  the  trabecula3. 
What  the  origin  of  these  cells  is  need  not  be  discussed  liere. 
MM.  Kelsch  and  Kiener  say  that  they  are  of  splenic  origin  ; 
perhaps  the  supporters  of  the  protozoon  tl>:;ory  of  malaria  may 
regard  them  as  pigmented  amceb*  ;  they  are  at  any  rate  much 
better  marked  than  the  so-called  amoebaj,  which  are  exhibited 
in  the  blood. 

In  the  spleen  there  was  melanfemic  pigmentation,  the  pigment 
being  distributed  irregularly,  sometimes  in  cells,  sometimes  ap- 
parently free  throughout  the  section. 

In  the  kidneys  there  was  marked-  breaking  down  and  fatty 
degeneration  of  the  epithelium  of  the  cortical  tubules. 
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Case  No.  II. — Bailie,  Mahomedara  female,  aged  14,  sister 
o£  tlie  preceding,  and  liad  been  living  under  similar  conditions 
for  a  year.  She  was  admitted  into  the  Medical  College  Hospital 
on  24:th  October  1892  and  died  on  the  sixth  day.  Had  had  fever  for 
the  previous  three  months  and  had  been  cedeniatous  for  a  fortnight. 
On  admission  she  was  extremely  anasmic  and  there  was  extensive 
oedema  marked  over  the  whole  body  :  the  temperature  ranged 
veiy  high  while  in  hospital,  occasionally  reaching  over  105°  ; 
diarrhoea  also  set  in,  and  she  gradually  sank  and  died. 

Post  mortem. — All  the  orgaus  were  aufemic,  and  there  was 
fluid  in  the  serous  cavities  and  in  the  subcutaneous  tissues.  The 
liver  was  enlarged,  weighing  21bs.  8oz.,  was  smooth,  of  a  brown- 
ish slate  color,  mottled  with  dark  grey  and  reddish  brown.  Spleen 
also  enlarged,  soft  in  consistence  and  of  a  dark  maroon  color. 
Kidneys  fatty,  no  pigmentation  of  brain  or  kidneys.  There  were 
numerous  anchylostomata  in  the  siiiall  intestine  from  the  jejunum 
downwards,  till  near  the  lower  end,  and  numerous  eccliymoses 
in  the  mucous  membrane  from  their  bites. 

Histolof/ical  examination  of  the  liver. — There  was  found  in  the 
centres  of  the  lobules  a  change  similar  to  that  found  in  Case 
No.  I,  but  this  is  much  less  marked,  and  the  area  of  fatty  dege- 
neration is  smaller.  In  the  case  of  some  of  the  iiepatic  cells  also 
the  protoplasm  has  apparently  totally  disappeared.  The  affection 
of  the  liver  therefore  seems  to  be  similar  to  that  described  in 
Case  No.  I,  butin  an  earlier  stage.  There  is  also  extensive  pig- 
mentation of  the  liver,  but  the  mode  of  distribution  of  this 
pigment  is  quite  different  from  that  in  Case  No.  I.  Instead  of  being 
confined  to  cells,  included  in  the  inter-trabecular  capillaries,  the 
pigment  is  distributed  in  small  brownish  black  granules  in  the 
cells  of  the  trabeculfe  towards  the  periphery  of  the  lobules  (Fig. 
4  P.O.),  apparently  affecting  very  few  of  the  fatty  cells  towards 
the  centre. 

Case  N©.  III. — Was  that  of  a  Madrasee  Native  Christian  woman 
who  was  admitted  into  the  Eden  Hospital  on  19th  June  1894,  and 
died  within  an  hour  after  admission.  She  had  been  confined  a 
month  previously  and  had  been  suffering  from  diarrhoea  for 
15  days. 

Post-mortem. — All  the  organs  were  found  to  be  very  anemic 
except  the  spleen  which  was  enlarged  and  congested.  There 
was  purulent  pericarditis  and  marked  ceJema  of  both  lungs. 
The  liver  weighed  21bs.  8oz.  and  pitteil  on  pressure  ;  lobules  well 
marked  and  slightly  swollen  ;  on  section  the  lobules  were  very 
distinct,  the  part  between  the  intra-  and  interlobular  veins  stand- 
ing out  very  diRtinclly  from  its  pale  color. 

Histological  examination  of  the  liver. — In  this  case  the  dis- 
tribution of  fatty  degeneration  about  the  intralobular  veins  and 
almost  confined  to  this  region  is  very  well  shown.  In  sections 
stained  with  picrocarmine  and  mounted  in  Farrant's  solution  the 
central  parts  of  the  lobules  appear  under  a  low  power  to  be 
remarkably  transparent,  scarcely  taking  up  any  stain  (Fig.  5), 
while  the  nuclei  show  up  very  distinctly  stained  brilliantly  with 
carmine.  Under  a  higher  power  the  protoplasm  of  the  central 
cells  is  seen  to  be  almost  completely  replaced  by  fat,  only  a  thin 
rim  being  left  at  the  margin  of  the  cell  (Fig.  6  F.C.)  At  the 
periphery  of  the  lobule  the  hepatic  cell  (Fig.  6  L.C.)  are  quite 
normal  in  appearance,  only  a  few  containing  small  globules  of  fat. 
Here  and  there  lying  among  the  fatty  cells  are  seen  beautiful 
tufts  of  acieular  crystals  of  fatty  acids  (Fig.  5  F.C.  Fig  6  F.A). 
There  was  no  pigmentation  of  tliis  liver. 

CaSE  No.  IV. — Sukree,  Hindu  female,  aged  17,  admitteil  into  the 
Medical  College  Hospital  on  28th  August  1893  for  malarial  cachexia 
and  died  on  3rd  Octber  1893.  Gave  a  history  of  fever  for  three 
months  before  admission.  She  was  badly  nourished  and  had  a 
considerably  enlarged  spleen  and  liver.  There  was  a  daily  rise  of 
temperature  to  about  101°  while  she  was  in  liospital  :  dysentery 
supervened  after  a  month  and  she  sank  and  died. 

Post-mortem. — The  body  was  considerably  emaciated.  Brain 
very  an;emic.  Heart  fatty,  numerous  minute  subendocardial 
ecchymoses  in  both  ventricles.  Lungs  small  and  oedematous 
with  numerous  uiinute  subpleural  ecchymoses.  Liver  large  tuad 
flabby  with  slightly  rounded  edges  ;  its  substance  on  section  was 
found  to  be  firm  and  bile-stained,  and  the  lobules  were  distinctly 
marked  out,  being  very  pale  in  the  centre  and  darker  at  the 
periphery:  gall  blaiider  two-thirds  full  of  viscid  tawny  bile.  Spleen 
enlarged,  firm  and  pigment.cd.    Kidneys  very  antemic.  Mucous 


membrane  of  large  intestine  swollen  throughout  and  ero'.led  with 
numerous  small  superficial  ulcers.  Uterus  and  ovaties  small  and 
undeveloped. 

Histological  examination  of  the  liver. — The  microscopical 
appearance  of  this  Ifver  were  very  similar  to  those  of  Case  No.  II 
except  that  the  area  of  fatty  degeneration  round  the  intralobular 
veins  was  more  extensive  (Fig.  7.)  The  mnpping  out  of  the 
section  into  pale  fatty  areas  round  the  central  veins  and  into 
darker-stained  non-fatty  areas  round  the  interlobular  veins  is 
vere  distinctly  seen.  There  is  also  marked  pigmentation  of  the 
cells  at  the  periphery  of  the  lobules  with  numerous  minute  brown- 
ish black  granules  of  pigment. 

There  was  considerable  destruction  of  the  epithelium  of  the 
convoluted  renal  tubercles. 

Case  No.  V.— This  was  a  case  which  died  in  the  ]\Iedical  Col- 
lege Hospital  with  dilatation  of  the  heart  and  tricuspid  regurgita- 
tion, I  have  been  unable  to  obtain  either  the  clinical  notes  or  the 
post-mortem  notes  of  this  case.  I  have  only  a  note  on  the 
microscopic  appearances  of  the  liver.  In  this  case  the  area  of 
fatty  degeneration  in  the  centres  of  the  lobules  is  very  extensive, 
and  in  the  case  of  many  lobules  only  a  small  area  of  unaffected 
liver  cells  is  found  surrounding  the  interlobular  veins.  In  addi- 
tion numerous  lobules  have  an  area  of  intense  engorgement 
immediately  surrounding  the  intralobular  veins  :  this  condition 
is  accounted  for  by  the  dilatation  of  the  heart  and  tricuspid  in- 
competence. 

In  all  these  cases  we  have  not  a  mere  infiltration  of 
the  hepatic  cells  with  fat  but  a  fatty  degeneration,  and 
that  too  occurring  in  a  position  in  the  lobule  where  we 
do  not  find  it  in  ordinary  cases  ;  while  that  portion  of 
the  lobule  which,  in  ordinary  fatty  livers,  we  find  most 
affected  is,  in  those  cases  which  I  have  described,  com- 
paratively vmaffected. 

In  four  out  of  these  five  cases  we  have  as  a  common 
condition  extreme  antemia :  the  same  four  cases  were 
females,  whilst  in  the  other  case  (No.  5)  the  sex  is 
not  known.  In  three  cases  also  there  was  undoubtedly 
malarial  poisoning ;  but  in  the  other  two  no  previous 
history  is  available.  It  is  on  account  of  these  three 
cases  in  which  the  clinical  history  and  morbid  appear- 
ances correspond  to  what  we  expect  from  experience  to 
find  in  cases  of  severe  malarial  poisoning  that  I  have 
attributed  the  peculiar  degeneration  of  the  liver  to  be 
due  to  malaria.  I  believe  that  the  poison  of  malaria, 
whatever  that  be — for  I  think  that  in  spite  of  all  that 
has  been  witten  about  it  we  are  far  from  understanding 
it  yet — that  this  poison  reaching  the  liver  by  the 
portal  circulation  so  interferes  with  the  nutrition  of  the 
hepatic  cells  that  they  undergo  a  fatty  change. 

How  are  we  to  account  for  this  anomalous  distri- 
bution of  the  fatty  degeneration  roimd  the  intralobu- 
lar veins  ?  Only  two  explanations  occur  to  me,  and 
these  1  offer  as  the  barest  suggestions,  hoping  that 
those  who  are  working  on  these  lines  may  direct  their 
attention  to  this  question  when  they  meet  with  similar 
cases.  It  will  be  remembered  that  all  four  of  my 
cases  in  which  the  sex  is  known  were  females.  Usually 
in  females,  as  well  as  in  males,  fatty  degeneration 
affects  first  and  chiefly  the  peripheral  parts  of  the 
lobules  gradually  extending  inwards.  In  females, 
however,  in  the  last  months  of  pregnancy  and  during 
lactation,  the  cells  of  the  hepatic  lobules  for  some  dis- 
tance round  the  central  vein  become  fatty.  MM. 
Cornil  and  Ranvier  regard  this  condition  as  a  mere 
fatty  infiltration,  a  storing  of  fat  in  that  portion  of 
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the  lobule  from  which  it  may  most  readily  pass  into 
the  hepatic  vein,  in  order  to  supply  fatty  materials  for 
the  formation  of  milk.  This  explanation  seems  to  me 
to  be  open  to  c^uestion,  inasmuch  as  we  have  good 
reason  to  believe  that  all  the  fat  found  in  the  milk  is 
elaborated  by  a  fatty  metamorphosis  of  the  epi- 
thelial cells  of  the  mammary  gland.  ^  May  we  not 
rather  with  greater  probability  regard  this  fatty  change 
in  the  centres  of  the  hepatic  lobnles  as  a  true  degenera- 
tion, brought  about  in  the  cells  of_  this  region  by  the 
deleterious  influence  on  their  nutrition  of  toxic  sub- 
stances which  are  believed  to  be  cii-culating  in  the 
blood  of  pregnant  females?  As  an  instance  of  a 
similar  change  in  other  organs  I  need  only  mention 
the  fatty  degeneration  of  the  renal  epithelium  which 
is  often  found  in  pregnant  women :  how  are  we  to  ex- 
plain this  except  as  the  effect  of  noxious  materials  in 
the  blood  in  circulation? 

It  may  be  asked,  as  these  four  cases  were  females, 
may  not  this  fatty  condition  of  the  liver  be  merely  the 
ordinary  fatty  change  which  we  meet  with  in  pregnan- 
cy and  lactation  ?  In  the  first  place  I  reply  that  the 
fatty  condition  is  very  much  more  advanced  than  we 
usually  find  it  under  these  conditions ;  and,  secondly, 
that,  although  in  one  case  (No.  3)  delivery  had  occur- 
red one  month  previously,  yet  the  other  three  females 
were  nullipari3e. 

To  account  for  this  central  distribution  of  fatty  de- 
generation in  the  hepatic  lobides  in  pregnancy  and  lacta- 
tion I  can  only  suppose  that  in  females  the  cells  of  this 
region  must  have  an  inherent  tendency  to  become  fatty 
under  certain  conditions:  that  on  the  one  hand  pregnancy 
almost  always  furnishes  these  conditions,  and  on  the 
other  hand  the  poison  of  malaria  may  act  in  a  similar 
way — causing  a  fatty  degeneration  of  certain  sets  of 
cells  which  have  an  inherent  tendency  in  this  direc- 
tion. I  am  well  aware  of  the  danger  of  arguing  from 
four  cases  only  that  this  peculiar  fatty  degeneration  of 
the  liver  which  I  have  described  is  limited  to  females, 
and  I  quite  admit  the  possibility  of  a  similar  condi- 
tion being  found  subsequently  in  males  :  I  venture  to 
throw  out  this  suggestion  merely  as  a  hypothesis 
which  seems  to  me  to  accord  best  with  the  material  in 
my  hands. 

I  have  one  other  suggestion  to  make  to  explain  this 
central  distribution  of  fatty  degeneration  in  the  hepa- 
tic lobules  in  malarious  poisoning,  though  it  does  not 
explain  its  apparent  limitation  to  females.  This  is,  that 
in  malarious  poisoning  toxic  materials  are  absorbed 
from  the  intestinal  canal,  and  being  distributed  in  the 
liver  by  the  portal  circulation,  so  affect  the  nutrition 
of  the  hepatic  cells  around  the  ultimate  portal  capilla- 
ries, i.e.,  in  the  central  parts  of  the  lobules,  that  they 
undergo  fatty  degeneration. 

I  feel  the  inadequacy  of  these  hypotheses  to  ac- 
count for  the  fatty  condition  of  the  liver  which  I  have 
described ;  but  I  have  thought  that  the  condition  itself 
was  sufficiently  interesting  to  place  it  on  record. 

In  conclusion  I  have  to  express  my  thanks  to  Babu 
Dhir  Lai  Das,  of  the  Medical  College,  for  the  care 
he  has  taken  in  executing  the  drawings. 


CAELSBAD  AND  ITS  THERMAL  WATERS 
FOR  ANGLO-INDIANS. 

BY  SIR  J.  FAYRER,  M.D.,  F.R.S. 

My  old  friend,  Surgeon  Colonel  Harvey,  President 
of  the  Calcutta  Congress,  having  requested  me 
to  contribute  a  paper  on  the  advantages  of  a  visit  to 
Carlsbad  by  Anglo-Indians  who  are  suffering  from 
the  effects  of  climate  and  tropical  disease,  1  have 
much  pleasure  in  complying  with  his  request,  know- 
ing from  personal  experience  and  observation  of  the 
results  to  many  who  have  gone  there  on  my  recom- 
mendation that  great  benefit  is  often  conferred,  not 
only  on  those  who  have  had  to  leave  India  on  sick 
furlough,  but  on  others  who  have  retired  from  the  service 
and  still  suffer  from  the  consequences  of  prolonged 
sojourn  in  a  hot  and  malarial  climate. 

It  has  always  appeared  to  me  that  this  most  valu- 
able of  health  resorts  is  neither  suflioiently  known  nor 
appreciated,  and  that  erroneous  impressions  as  to  the 
depressing  and  debilitating  elfeots  of  the  waters  and 
diet  exist  which  better  knowledge  would  probably 
remove. 

Carlsbad,  like  other  health  resorts,  is  not  suitable  to 
all  complaints,  but  for  a  large  number  of  chronic 
functional  disorders,  to  which  old  Indians  especially 
are  liable,  it  is  often  of  great  and  enduring  value.  I 
should  be  glad,  if  I  could  induce  those  to  whom  I 
believe  it  is  so  well  adapted  to  try  it  either  on  their 
way  to  England  or  later  ;  and  I  believe  tbat  if  many 
who  have  retired  from  the  services  would  spend  a 
month  or  three  weeks  there  every  year  for  two  or 
three  years  they  would  probably  derive  lasting 
benefit 

Carlsbad,  which  is  easily  approached  by  those  re- 
turning from  India  via  Venice  or  Trieste,  is  situated 
in  the  north-west  of  Bohemia,  not  far  from  the  Saxon 
and  Bavarian  frontiei'^.  It  is  in  50^  13'  N.  latitude 
and  12'  53'  E.  longitude.  The  town  itself,  which  is 
1,200  feet  above  the  sea,  lies  in  a  valley  through  which 
the  Tepel,  a  bright  trout  stream,  flows  to  join  the 
river  Eger,  their  confluence  being  in  close  proximity 
to  the  town,  which  is  built  on  the  banks  of  the  river 
and  on  the  hills  which  rise  in  terraces  on  either  side 
in  most  picturesque  forms,  one,  the  Ewigleben,  being 
800  feet  above  the  town.  They  are  densely  wooded 
with  magnificent  pine,  spruce,  beech,  birch  and  other 
trees.  Throiigh  these  woods  innumerable  well-kept 
paths  and  roads  lead  to  fine  points  of  view  of  the  town 
and  neio-hbourino;  hills,  the  Erzo-ebiro;e  and  other 
mountains,  and  of  the  ranges  of  forest  country  which 
stretch  away  to  the  Bohmerwald.  The  Tepel  and  the 
Eger  are  beautiful  streams,  with  picturesque  aud  in 
some  places  rocky  banks.  In  the  woods  the  odour 
of  the  pines  is  often  very  perceptible  ;  they  afford 
pleasant  shade  during  the  summer  and  enable  visitors 
to  spend  much  of  their  time  in  the  open  air. 

The  weather  is  variable,  the  temperature  at  night 
and  the  morning  being  subject  to  marked  changes. 
The  mean  temperature  of  the  year  is  43^  F.;  of  sum- 


108 


SECTION  OF  MEDICINE  AND  PATHOLOGY. 


mei'  66*5'^  F.;  but  in  July  and  August  there  are  days 
of  great  heat  as  there  are  in  many  other  places.  In 
the  spring  and  autumn  it  is  47°  F.  in  the  winter 
27"  F.  The  prevailing  winds  are  from  the  west  and 
north,  the  latter  being  cool  and  bracing  in  summer. 

The  annual  rainfall,  according  to  a  return  kindly 
supplied  to  me  be  Dr.  Schumau  Leclercq,  a  resident 
physician  at  Carlsbad,  is  as  follows  : — 


January 

February 

March 

April 

May 

June 


1-46  in. 

1-99  „ 

1-26  „ 

0-01  „ 

3-89  „ 

1 03  „ 


July 

August 

September 

October 

November 

December 


2-77  in. 

0-  91  „ 
2-05  „ 

1-  89  „ 

2-  51  „ 
0-78  „ 


Total    ...  20-55 


The  source  of  the  mineral  springs  is  in  a  vast  reservoir 
at  a  considerable  depth  below  the  surface.  Great  part 
of  the  town  is  built  upon  the  Sprudelstein,  a  hard 
calcareous  crust  deposited  by  the  water. 

Carlsbad  has  always  been  remarkable  for  the  purity 
and  salubrity  of  its  atmosphere.  No  contagious  epi- 
demic has  ever  visited  the  town.  In  the  Austro- 
German  war,  when  cholera  prevailed  in  the  surrounding 
districts,  Carlsbad  was  exempt. 

The  population  is  of  a  very  mixed  character,  espe- 
cially in  the  season  which  extends  from  May  to  Septem- 
ber, when  it  is  visited  by  people  from  almost  all  parts 
of  the  world.  The  waters  are  accessible  at  all  times 
of  the  year,  but  few  people  resort  to  them  during  the 
winter  months,  when  it  is  cold  and  dreary  and  the 
ground  covered  with  snow.  A  considerable  number 
remain  till  November,  but  after  that  there  are  very  few 
visitors.  The  resident  population  is  about  12,000, 
the  visitors  about  30,000  annually. 

The  warm  springs  of  Carlsbad,  though  apparently 
unknown  to  the  Romans,  have  long  been  famous  for 
their  medicinal  virtues,  A  legend  says  they  were  dis- 
covered in  the  14th  century  by  the  Emperor  Charles 
IV.  during  a  hunting  expedition.  Whatever  may  be 
the  truth  of  this  story,  there  is  no  doubt  that  the  town 
owes  its  name,  and  probably  its  existence,  to  that  Sover- 
eign, but  it  is  only  within  the  last  century  that  they 
have  attained  their  present  widespread  reputation. 
It  would  appear  from  the  records  of  the  place  that  at 
one  time  tbey  were  drunk  in  inordinate  quantities — an 
abuse  which  probably  laid  the  foundation  of  prejudices 
which  still  exists,  but  are  gradually  disappearing  as 
more  judicious  use  of  the  waters  and  the  baths  has 
shown  their  efficacy  in  the  treatment  of  numerous 
forms  of  disease  and  functional  disorder. 

The  hygienic  condition  of  the  town,  on  the  whole, 
are  good,  but  a  more  complete  system  of  drainage  is  on 
the  point  of  completion,  which  will  leave  little  to  be 
desired  from  a  sanitary  point  of  view.  Engineering 
difficulties  connected  with  the  springs  have  hitherto 
impeded  the  progress  of  this  work,  but  these  appear 
to  have  been  overcome  and  the  desired  object  attained. 
Meanwhile  the  low  death-rate  and  absence  of  epidemic 
disease  points  to  a  high  state  of  salubrity. 


The  Carlsbad  springs  yield  warm  alkaline,  saline 
waters.  They  are  clear  and  sparkling,  free  from  any 
disagreeable  taste  or  smell  and  vary  in  temperature  and 
amount  of  free  carbonic  acid,  and  they  all  contain  the 
same  solid  constituents,  the  proportion  varying  in  only 
a  very  slight  degree,  and  all  come  from  one  common 
source  emerging  at  no  great  distance  from  each  other, 
the  differences  in  temperature  and  amount  of  car- 
bonic, and  depending  on  the  depth  from  which  they 
come  and  the  nature  of  the  channel  by  which  they  reach 
the  surface.  They  all — the  Sprudel  especially — deposit 
a  yellowish  or  dark  brown  crust  consisting  of  calcare- 
ous, silicious  earth  with  traces  of  iron.  These  are 
kept  in  solution  by  the  carbonic  acid,  which,  being 
parted  with  on  coming  to  the  surface,  occasions  the 
deposit  which  has  formed  the  crust  before  referred  to 
on  which  part  of  the  town  is  built  and  which 
colours  the  ground  and  rocks  wherever  surplus  Sprudel 
water  flows. 

There  are  numerous  springs  in  Carlsbad.  Those 
chiefly  in  use  are  the  Sprudel,  Muhlbrunn,  Schloss- 
brunn,  Marktbrunn  and  Felsenquelle.  Around  these 
numbers  of  patients  congregate,  the  others  are  less 
in  request.  To  the  differences  which  exist  between 
the  springs,  such  as  they  are,  the  experienced 
physicians  of  Carlsbad  attach  considerable  importance, 
as  may  be  seen  by  the  greater  attendance  at  some  than 
at  others. 

The  active  constituents  in  these  waters  are  sulphate 
and  carbonate  of  soda  and  chloride  of  sodium  ;  no 
doubt  the  other  salts  contribute  some  share  in  deter- 
mining their  efficacy. 

The  following  table,  according  to  Dr.  Kraus,  gives 
the  temperature  and  chemical  composition  of  the 
springs  : — 

Names  and  temperatures  of  the  thermal  sjjrings  now  in 
use  at  Carlsbad, 


Sprudel  ... 

Hygieaquelle 

Marktbrunn 

Kaiser  Karlsquelle 

Russische  Krone 

Schlossbrunn 

Muhlbrunn 

Neubrunn 

Theresienbrunn 

Bernhardsbrunn 

Elisabethquelle 

Felsenquelle 

Kurhausquelle 

Kaiserbrunn 

Parkquelle 


162°  F. 
162=^ 

iir 

119' 

95" 
129° 
129° 
141" 
139° 
150° 
109° 
140° 
149° 
120° 

99' 


Many  analyses  of  the  Carlsbad  waters  have  been 
made.  They  give  an  average  of  41  to  42  grains  of 
solids  in  each  poun<l  of  water.  The  differences  in  the 
various  analyses  are  so  trifling  as  not  to  require  notice. 
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Solid  constituents  of  three  principal  springs. 


Sprudel. 

Mahl. 

Schloss. 

Sulpbate  of  Potash 

••• 

1-2.564 

1-7172 

1-4645 

Sulphate  of  Soia 

is  216 

17-9fil 

17  2455 

Chloride  of  Sodium 

... 

7  9156 

7-869 

7-5282 

Q  fK/Mi  Q  l"p  f\x  Son  3. 

10-4.593 

10-868 

9-5620 

Carbonate  of  Lime 

... 

2-2870 

2-0236 

3  0658 

Carbonate  of  Magnesia 

... 

0-9532 

0-26  U 

0-3870 

Csrbonate  of  Protoxyd.  Iron 

0-  215 

0-0230 

0-  'i7i 

Carbonate  of  Protoxyd.  Mang 

an. 

0-004fi 

0-00-13 

0  0053 

Carbonate  of  Strontia 

0-0061 

0  0  >69 

Q-OO 16 

Phosphate  of  Aluminium 

••1 

0  0  '3') 

00  123 

O-*^'  23 

Phosphate  of  Lime 

0  Ot  15 

0-0016 

00030 

Fluoride  of  Potassium 

0-0276 

0-Oi68 

0-0291 

Silicious  Earth 

0-5590 

0-6190 

0-7365 

Total  of  solid  constituents 

4l-7u90 

41-3870 

40-1623 

I  in  gra 

ins 

5-876 

7-3260 

10-2940 

Free  Carbonic  Acid  - 

(  in  cub.  in. 

1-8820 

14-8370 

20  6260 

Traces  of  lithia,  boracic  acid,  iodide  of  sodium, 
bromide  of  sodium. 

One  sprino-  called  the  Eisenquelle  differs  entirely 
in  its  constituents  from  the  others,  and  is  probably 
from  a  different  source.  It  contains  a  small  quantity 
of  iron,  and  is  used  as  a  chalybeate.  Its  temperature 
is  only  48^  all  the  year  round.  There  are  ono  or  two 
others,  such  as  the  Saverbrunn,  which  contain  few 
mineral  constituents,  but  are  largely  impregnated  with 
carbonic  acid  gas  ;  they  form  pleasant  drinking  water. 

A  favourite  drinking  water,  which  contains  a  quan- 
tity of  carbonic  acid,  and  is  much  used  in  cases  of 
nric  acid  and  gout,  is  brought  from  the  Gieshuhler- 
Puchstein  springs,  a  few  miles  distant  from  Carlsbad. 
All  the  other  springs  lie  within  a  radius  of  half  a  mile 
from  the  centre  of  the  town. 

Bathing  is  an  essential  part  of  the  treatment  for 
some  complaints.  The  mineral  baths  consist  chiefly 
of  the  Sprudel  water,  the  temperature  varying  from 
90°  to  100°,  to  which  the  [)ine  needle  extract  is  some- 
times added.  The  peat  or  mud  batb  is  also  frequpmtly 
nsed  ;  it  is  a  thin,  pulpy  mass,  made  of  peat  wliich 
comes  from  Franzensbad,  mixed  with  Sprudel  water, 
and  is  use. I  at  a  temperature  of  90'  to  10J:^  Vapour 
baths  and  douche  baths  are  also  much  in  use.  The 
iron  virater  baths  are  sup])lied  by  the  chalybeate 
springs  before  mentioned.  Acidulous  baths  are  supplied 
by  the  Saverbrunn  springs.  The  peat  baths  are  much 
in  use  in  gouty  and  rheumatic  swelling  and  exudations. 

The  therapeutic  value  of  the  Carlsbad  waters  depends 
chiefly  on  the  sulphate  of  soda,  which  has  a  gentle 
purgative  action.  Tlie  carbonate  of  soda  neutralises 
acid,  the  chloride  of  sodium  and  other  constituents 
combined  with  carbonic  acid,  and  in  conferring  on  tlie 
water  its  solvent  powers  and  materially  contribute  to 
the  solution  of  various  exudations  and  concretions 
which  may  be  forming  or  have  formed.  The  general 
effects  are  promotion  of  defsecation  and  diuresis,  absorp- 
tion of  fat  and  modification  of  metabolism  promoting  a 
favourable  influence  on  the  blood  formation,  inaproving 


digestion  and  nutrition  and  the  integrity  of  the  func- 
tions generally. 

The  waters,  which  are  usually  taken  early  in  the 
morning,  sometimes  also  in  the  evening,  in  quantities 
varying  from  2  to  6  tumblers  in  the  24  hours,  accord- 
ing to  circumstances,  are  agreeable  to  the  taste.  They 
produce  gentle  action  of  the  bowels  with  flatus  strong- 
ly tainted  with  sulphuretted  hydrogen.  The  stools  are 
at  first  of  a  dark  green  or  blackish  appearance  and  con- 
tain increased  secretion  of  tbick  bile  ;  the  dark  colour 
is  partly  due  to  the  result  of  decomposition  of  the  sul- 
phate of  soda  and  consequent  formation,  with  the  traces 
of  iron  in  the  water,  of  sulphide  of  iron. 

After  a  few  days'  use  of  the  water,  the  quantity  of 
urine  is  considerably  increased  and  the  acidity  is  di- 
minished, but  an  alkaline  reaction,  Kraus  says,  is  never 
induced.  Seeaen  shewed  decrease  in  uric  acid  and 
urea  with  a  corresponding  increase  in  phosphoric  acid. 
The  mucous  membrane  soon  shews  more  vitality,  and 
increased  secretion  consequently  follows.  The  nervous 
system  is  energetically  influenced. 

The  good  effects,  though  often  manifested  early,  are 
not  so  always,  and  the  patient  may  leave  Carlsbad  ap- 
parently no  better  than  when  he  went  there  ;  but  im- 
provement so  frequently  occurs  later  as  a  result  of  the 
treatment  that  it  would  be  unwise  to  pronounce  nu- 
favourably  on  leaving  the  place. 

It  is  not  necessary  in  this  brief  notice  to  say  more  oa 
the  general  action  of  the  waters.  It  is  obvious  from 
the  above  how  peculiarly  they  are  indicated  in  many 
functional  disorders  of  tropical  residents.  Their  salu- 
tary effects  are,  of  course,  greatly  enhanced  by  the 
circumstances  under  which  they  are  taken,  such  being 
the  change  of  air  and  surroundings,  the  perfect  rest, 
open  air  lile,  moderate  exercise,  the  well-ordered  dietary 
mental  relaxation,  the  absence  of  work  and  worry,  the 
mental  attitude  of  a  society  whose  chief  aim  and  object 
is  to  do  all  that  is  conducive  to  restoration  of  health. 

I  do  not  venture  to  indicate  the  respective  merits  of 
the  different  springs  ;  all — as  before  shewn — contain  the 
same  constituents,  yet  they  have  different  actions,  and 
therefore  are  respectively  ap{)licable  to  different  cases. 
Their  . special  indication  as  well  as  the  amount  of  exercise, 
the  nature  of  the  diet,  quantity  of  stimulant  and  dura- 
tion of  the  stay  at  Carlsbad,  can  only  be  authoritatively 
laid  down  by  one  or  other  of  the  able  physicians  on  the 
spot.  The  question  of  bathing,  in  addition  to  the  inter- 
nal use  of  the  waters,  must  equally  be  determined  by 
local  medical  authority,  and  the  nature  of  the  baths^ 
whether  simple  Sprudel  water,  peat,  vapour  or  douche, 
will  depend  on  the  special  symptoms  in  each  case.  The 
same  may  be  said  of  massage. 

I  feel  convinced  that,  rightly  used,  with  due  atten- 
tion to  diet,  habits  and  mode  of  living,  the  Carlsbad 
waters  are  capable  of  conferring  great  benefit,  without 
the  depressing  effects  so  often  attributed  to  them, 
but  the  cases  for  which  they  are  appropriate  must  be 
carefully  selected.  Organic  diseases  of  all  kinds, 
especially  if  in  an  advanced  condition,  should  not  as  a 
rule  be  sent  there,  though  iu  the  earlier  stages  of  some 
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so  much  improvement  in  the  general  health  may  re- 
sult as  to  retard  their  development  and  ameliorate  the 
condition  of  the  sufferer.  I3ut  when  the  cases  which 
are  not  appropriate  are  excluded,  a  number  still  re- 
mains for  which  the  benefit  will  be  great  indeed. 

The  nature  of  the  ailments  for  which  the  waters  are 
applicable  has  been  clearly  pointed  out  by  many 
authorities,  whilst  the  necessity  for  care  in  respect  of 
mode  of  life,  diet  and  occupation,  the  importance  of 
travelling  slowly,  the  need  for  repose  and  sojourn  in 
some  bracing  locality  after  the  treatment,  and  delay 
in  return  to  work  and  to  those  causes  by  which  the 
original  trouble  was  induced,  have  been  equally  insist- 
ed on,  and  I  can  only  say  that  they  apply  as  much 
to  invalids  from  India  as  from  elsewhere.  It  remains 
only  briefly  to  notice  the  Conditions  for  which  Carlsbad 
is  likely  to  be  ii«eful  to  Anglo-Indians. 

The  waters  are  indicated  in  the  following  disorders  : 
In  congestion  and  functional  derangement  of  the  liver, 
in  catarrhal  jaundice,  in  gall  stones  or  inspissated 
bile  and  in  chronic  hepatic  enlargement  in  which 
serious  structural  change  of  the  amyloid  or  other 
degenerative  process  have  not  taken  place.  In  chronic 
engorgement  of  the  portal  system,  in  catarrhal  con- 
ditions of  the  mucous  membrane  of  the  intestines  and 
congestion  of  the  hfemorrhoidal  vessels  ;  also  in  habi- 
tual constipation,  incipient  haemorrhoids  and  even 
in  the  earlier  stages  of  tropical  diarrhoea.  In  diseases 
of  the  spleen,  such  as  chronic  hypersemia  and  enlarge- 
ment, resulting  from  malarial  poisoning.  In  chronic 
gastric  catarrh  ;  in  cardialgia  or  gastralgia,  dyspepsia, 
dilatation  of  the  stomach.  In  those  forms  of 
albuminuria  which  take  place  as  the  result  of  abdominal 
plethora  and  changes  in  the  blood  due  to  malarial 
poisoning.  In  renal  and  vesical  gravel  ;  in  lithiasis  ; 
also  in  chronic  catarrh  of  the  bladder  and  in  bypersemia 
of  the  prostate  gland,  and  in  some  hypersemic  condi- 
tions of  the  womb  and  its  appendages.  In  gouty  condi- 
tions, whether  expressed  in  affections  of  the  abdominal 
or  other  viscera  ;  in  arthritic  effusions  and  in  thickening 
of  the  tissues  and  sheaths  of  the  tendons  surrounding 
the  joints  ;  in  excema,  and  in  fact,  in  any  of  the  other 
modes  in  which  the  gouty  diathesis  manifests  itself, 
also  in  general  abdominal  plethora  and  in  obesity, 
whether  of  the  abdomen  or  of  the  body  generally. 

In  the  earlier  forms  of  diabetes  there  seems  little 
doubt,  from  the  testimony  of  eminent  authorities,  that 
benefit  may  be  derived. 

But  Carlsbad  is  to  be  especially  recommended  to 
those  who,  after  protracted  residence  in  India  or  other 
malarial  climate,  suffer  from  occasional  recurrences 
of  malarial  fever,  with  consequent  derangement  of 
function  and  even  alteration  in  the  normal  condition 
of  liver,  spleen  and  other  abdonn"nal  viscera  ;  who, 
without  suflFering  from  any  positive  disease,  are  failing 
in  health,  have  impaired  digestion,  distended  condition 
of  the  abdomen,  increasing  fatty  deposit  in  the  omen- 
tum and  a  tendency  to  fatty  degeneration  of  the 
muscular  system  generally,  who  find  themselves  lan- 
guid and  depressed,  unequal  to  much  physical  or  mental 
exertion,  shew  indications  of  incipient  ansemia,  suflFer 


from  dyspnoea,  from  rheumatic  or  gouty  pains, 
irregular  action  of  the  bowels,  congestion  of  the  portal 
system  and  distended  hsemorrhoidal  vessels — a  state 
of  things,  perha[)s  in  some  cases  aggravated  by  excesses 
or  irregularities  of  diet,  or  the  neglect  of  due  precau- 
tions as  to  the  quantity  or  kind  of  alcoholic  stinmlants. 

Such  are  the  conditions  in  which  an  early  recourse 
to  Carlsbad  and  a  judicious  selection  of  some  inter- 
mediate health  resort  before  returning  to  the  ordinary 
mode  of  life  are  likely  to  confer  benefit.  Indeed, 
almost  every  European  not  the  subject  of  organic 
disease,  who  has  spent  many  years  in  India,  would  do 
well  to  avail  himself  of  the  resources  of  Carlsbad  before 
he  enters  upon  the  new  course  of  life  which  lies  before 
him,  whether  he  be  returning  to  India  from  furlough 
or  retiring  to  spend  the  remainder  of  his  life  at  home. 

It  is  almost  needless,  after  what  has  been  said,  to  add 
that  diseases  of  the  brain  or  spinal  cord,  severe  forms 
of  fever  and  suppurative  processes,  intestinal  or  pnl- 
monary  tuberculosis,  malignant  growths  and  syphilis, 
diseases  of  the  heart  and  blood  vessels,  hsemorrhagic 
diathfsis,  excessive  menstruation,  profuse  hsemorrhoi- 
dai  flux  and  well-developed  haemorrhoids,  severe  anae- 
mia or  cachexia  and  atrophy,  cirrhosis  or  malignant 
disease  of  the  Jiver  and  ascites,  Britjht's  disease  or 
albuminuria  depending  upon  renal  disease,  the  ad- 
vanced forms  of  diabetes  and  neurasthenia,  will  derive 
no  benefit. 

I  have  not  attempted  in  this  brief  sketch  to  point 
out  all  the  conditions  that  might  be  benefited  hy  Carls- 
bad, but  have  selected  those  in  which  it  may  be  profit- 
able to  my  countrymen  in  India.  My  object  is  simply 
to  call  attention  to  it  as  a  health  resort  which  appears 
to  me  to  be  very  suitable  for  many  of  them,  and  to  dis- 
courage notions,  which  I  fear  still  prevail,  that  risk  of 
excessive  spoliation  by  the  waters  and  depletion  by 
starvation  is  incurred,  for  neither  of  these  results  need 
be  apprehended,  whilst  the  local  advantages  of  climate, 
scenery  and  healthful  recreation  are  such  as  contribute 
greatly  to  the  therapeutic  value  of  the  mineral  waters 
and  consequent  restoration  to  health. 


THE  MACEO-PATHOLOGY  OF  CONSTITU- 
TIONAL MALAEIA  WITH  SPECIAL  EEFEE- 
ENCE  TO  ITS  TEEATMENT  BY  ALKALINE 
SALINE  MINEEAL  WATEES. 

BY  L.  T.  YOUNG,  M.D^ 
Surgeon- Major,  I.  M.  S. 

English  text  books  of  medicine  are  uniformly  unkind- 
ly curt,  unsatisfying  and  often  misleading  on  the 
subject  of  the  constitutional  effects  of  malaria. 

These  books  form  either  in  the  original,  or  as  trans- 
lations, the  universal  guides  to  a  systematic  knowledge 
of  malaria  for  Indian  medical  students. 

The  present  appears  to  me  a  fitting  opportunity  for 
collating,  comparing  and  crystallising  out  the  crude 
impressions  we  have  one  and  all  acquired  in  the  course 
of  our  practice  or  study  in  this  country. 


MACEO'PATHOLOGY  OF  CONSTITUTIONAL  MALAMA,  &c. 
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If  this  representative  meeting  gives  expression  to  its 
impressions  of  the  constitutional  effects  of  malaria  and 
the  methods  of  averting  or  removing  them,  it  might 
possibly  lead  to  clearer  and  more  precise  accounts  of 
this  subject  finding  their  way  into  both  English  and 
American  text-books  of  medicine.  The  French,  Itali- 
ans and  Austrians  have  a  knowledge  of  malaria  far 
superior  to  oiu's. 

The  subject  is  an  important  one,  both  to  ourselves  and 
to  the  State.  To  ourselves,  because  we  are  all  certain 
sooner  or  later  to  suffer  more  or  less  from  malaria  ;  to 
the  State,  because  fever  alone  causes  more  death  and 
invaliding  than  cholera,  small-pox,  dysentery,  &c.,  do 
collectively. 

I  venture  to  lay  before  you  the  following  generalisa- 
tions and  facts,  and  invite  you  to  suggest  others  and  to 
discuss  and  reject  any  which  seem  to  you  inaccurate 
or  incomplete. 

At  the  same  time  I  wordd  remind  you  that  malaria 
differs  in  its  effects  in  the  different  climates  of  this  vast 
empire,  and  that  different  observers  have  had  diverse 
(ipportunities  of  noting  clinical  and  pathological  facts, 
or  may  have  utilized  these  opportunities  differently. 
My  experience  and  conclusions  have  been  drawn  from 
the  di-y  Pnnjaub,  alternately  very  hot  and  very  cold  as 
the  seasons  change.  The  first  point  to  which  I  would 
direct  attention  is  that — 

The  tr  atment  of  malarial  fever  should  he  divided  into 
two  stagrs — 

fa.)  Curing  the  attack  hj  temporarily  killing  the 
malarial  organism ;  and 

(b.J  Removing  the  condition  of  the  abdominal  organs 
and  mucous  membranes  induced  by  it. 

This  latt  r  is  often  the  more  imijortant  of  the  tico,  and 
enables  the  vis  medicatrix  natural  to  throw  off  the 
disease  better  than  anti-malarial  remedies  would  enable 
us  to  do. 

Before  discussing  the  use  of  alkaline  salines  in  the 
treatment  of  malaria  it  will  be  necessary  to  very  briefly 
consider  the  pathological  conditions  proditced  by 
malaria  and  their  functional  effects. 

Even  a  rather  casual  inspection  of  numerous  autop- 
sies will,  I  think,  lead  to  the  adoption  of  the  opinion 
that  malaria  congests  the  internal  abdominal  organs 
and  causes  catarrh  of  the  mucous  membranes. 

A  proper  recognition  of  these  two  facts  and  their 
results  may  he  considered  the  key  to  the  successful  treat- 
ment of  the  constitutional  effects  of  malaria. 

A. —  Malaria  congests  the  internal  organs — 

(1.)  ^  Liver.— Is  it  not  rare  at  an  Indian  autopsy  to 
find  a  liver  free  from  congestion  of  some  form  or  other  ? 
In  many  the  appearances  are  distinctly  those  of  in- 
cipient "nutmeg"  congestion,  whilst  in  advanced 
malarial  cases  there  is  distinct  cirrhosis  of  a  hyper- 
trophic kind— following  to  some  extent  as  the  result 
of  long-standing  congestion,  according  to  the  well- 
known  pathological  law. 

This  cirrhosis  is  not  the  ordinary  ''hob-nailed," 
contractei-surfaced  form,  but  the  enlarged,  hypertro- 
phic morocco-leather  surfaced,  which  commences  in 
and  around  the  bile  ducts,  and  which,  I  venture  to 


suggest,  begins  as  a  catarrh  of  these  channels  in  a  manner 
similar  to  that  in  which  catarrhal  malarial  enteritis 
supervenes  on  tropical  intestinal  catanh. 

Tropical  hepatic  congestion  is  always  associated 
with  more  or  less  fatty  infiltration  of  the  liver  cells. 

Results. — The  acute  restilts  comprise  hepatitis,abscess, 
perihepatitis,  dysentery,  catarrh  of  the  bile  dticts,  &c. 
The  chronic  embrice  the  various  forms  of  imperfect 
proteid  metabolism  or  liver  indigestion,  also  gout, 
rheumatism  and  possibly  diabetes,  &c. 

(2.)  Spleen. — The  early  congested  and  the  late 
cirrhotic  stages  are  only  too  well  known. 

Results  — The  organ  or  its  capsule  sometimes  inflame  ; 
the  enlargement  of  the  organ  may  reach  an  enormous 
size  sufficient  to  fill  the  entire  abdomen  almost.  In 
the  later  Stages  ascites  supervenes,  ansemia  and 
debility  with  a  tendency  to  sudden  death  from  pul- 
monary thrombosis  as  so  ably  described  by  Sir  Joseph 
Fayrer. 

(3.)  Kidneys. — These  are  nearly  always  found  congest- 
ed, often  intensely  so.  Of  the  later  stages,  the  large 
white  has  been  the  most  frequent  result  of  my  own 
observations,  not  the  cirrhotic  form  as  one  would  have 
expected. 

Acute  desquamative  nephritis  is  not  a  rare  compli- 
cation of  severe  malarial  fevers,  and  it  often  in  the 
slighter  degrees  is  overlooked,  and  graditally  assumes 
the  fatal  chronic  form. 

The  dietetic  errors  to  which  Anglo-Indians,  as  a  class, 
are  so  much  addicted,  are  a'so  largely  to  blame  for 
many  cases  of  Bright's  disease. 

Two  or  even  three  large  meat  meals  daily,  with  many 
richly  seasoned  courses,  mostly  flavoured  with  sauces 
and  vinegar,  both  so  injurious  to  the  prevalent  tropi- 
cal intestinal  catarrh,  are,  as  a  rule,  indulged  in.  Con- 
sider these  acted  ouby— (1),  a  weak  and  imperfect 
gastric  juice  secreted  by  a  dilated  stomach,  the  glands 
of  which  are  atonic,  atrophied  or  catarrhal  ;  (2),  the 
imperfect  bile  secreted  by  a  chronically  congested  liver. 
Consider  that  even  this  gastric  juice  has  been  diluted 
out  of  all  semblance  of  even  its  feeble  orginal  digestive 
activity,  by  copious  draughts  of  tea  or  of  whiskey  and 
soda  drunk  during  meals. 

It  is  little  to  be  wondered  at  if  persons,  whose  diges- 
tion is  conducted  under  these  conditions,  are  likely  to 
ultimately  suffer  from  renal  mischief. 

This  result  is  further  contributed  to  by  the  lives  of 
hard  work  Anglo-Indians  lead  out  here.  The  idea  that 
India  is  a  country  of  ease  and  plenty  has  long  since 
exploded.  It  takes  as  hard,  if  not  harder,  work  to 
succeed  in  life  out  here  as  it  does  in  Europe. 

Many  find  themselves  when  sadly  in  need  of  sick 
leave  to  Europe  or  the  hills  unable  to  afford  it.  They 
struggle  on  for  a  few  years  longer  and  break  down  or 
die  in  doing  so.  Few  can  now  buoy  up  their  sinking 
energies  by  looking  forward  to  retiring  with  a  com- 
petence, mtich  less  with  wealth. 

The  conditions  of  existence  in  the  tropics  are  yearly 
becoming  harder,  less  elastic,  more  discouraging.  This 
cannot  fail  to  react  upon  the  general  health  and 
constitution  of  tropical  residents.    My  own  impression 
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of  these  altered  conditions  of  life  in  India  is  that 
the  kidneys  now  break  down  oftener  than  previ- 
ously. Another  factor  in  producing  renal  disease  is 
the  continue!  eliminatioQ  by  them  of  the  irritating 
products  of  imperfect  proteid  metabolism.  This  latter 
is  a  common  result  of  constitutional  malaria  and  of 
cirrhosis.  In  an  advanced  case  of  tropical  cirrhosis 
the  ureameter  showed  only  0*5  per  cent,  as  the  daily 
excretion  of  urea. 

(4.)  Chronic  liver  congestion  also  acts  mechanically 
in  congesting  the  stomach,  bowels,  uterus,  ovaries, 
rectum,  &c.  Haemorrhoids  are  common.  These  are 
often  accompanied  by  a  permanently  moist  condition  of 
the  anus  with  a  purulent  discharge  from  it. 

The  uterus  is  often  found  enlarged,  softened,  dis- 
placed, its  ligament  relaxed  and  its  interior  en  iome- 
tritic.  The  ovaries  become  the  seat  of  congestive  pains, 
more  marked  during  the  actual  attacks  of  fever. 

This  condition  of  the  uterus  is  in  my  opinion  a  result 
of  the  extension  of  endometritis  to  the  parenchyma  of 
the  organ  and  not  a  direct  result  of  malarial  congestion. 

B. — Malaria  causes  catarrh  of  the  mucous  mem- 
hranes. 

Tropical  residence  from  the  extreme  and  rapid  differ- 
ences of  tein])erature  to  which  we  are  subject,  and  from 
the  excessive  humidity  of  the  air  during  the  rainy 
season,  &c.,  also  contributes  to  the  same  result. 

All  the  mucous  membranes  of  the  body  become 
sooner  or  later  affected  by  catarrh  from  the  above  causes. 
Pharyngeal  and  laryngeal  catarrhs  are  generally  the 
earliest  to  occur.  The  latter  spreads  with  great  fre- 
quency u[)  the  Eustachian  tube,  giving  rise  to  otitis 
media,  which  often  goes  on  to  suppuration  with  loss  of 
the  membra na  tympani  and  ossicles  or  to  plastic  inflam- 
mation sealing  up  the  ossicles  into  the  fenestrse  and  so 
causing  deafness. 

The  Schuiederiau  membrane  shares  the  same  fate,  and 
hyperplasia  of  it  over  the  turbinated  bones  is  a  common 
result.  Slight  chronic  ophthalmia  attacks  the  conjunc- 
tivie.    The  lining  of  the  uterus  becomes  endometritic. 

The  most  important  catarrh,  however,  is  that  of  the 
sto'/iach  and  intestines. 

Under  the  influence  of  repeated  "long  drinks," 
large  meals  and  hot  weather  the  stomach  becomes 
dilated.  Its  glandular  structures  degenerate  and  atro- 
])hy  leading  to  the  secretion  of  a  gastric  juice  imper- 
fect in  quality.  You  may  perhaps  have  observed  that 
an  ague  patient,  who  has  had  a  drink  of  milk  half  an 
hour  previously,  brings  it  up,  perfectly  uncurdled,  show- 
ing the  com[)iete  absence  of  acid  from  his  stomach. 
The  thickly  loaded,  large,  flabby,  indented  ''^tropical 
tonaue"  is  a  frequent  sign  of  tropical  gastric  catarrh. 

The  intestinal  catarrh  often  causes  not  alone  obstruc- 
tive jaundice,  but  ramifies  and  extends  along  the 
bile  passages  iu  its  more  chronic  forms.  This,  as  1 
have  already  suggested,  may  act  as  the  starting  point 
of  biliary  cirrhosis. 

Catarrhal  enteritis  is  a  common  and  extremely  fatal 
consequence  of  extension  of  intestinal  catarrh  to  the 
substance  of  tlie  intestine  from  its  mucous  membrane, 
and  its   occurrence  is   favoured   by  the  mechanical 


obstruction  to  the  return  of  blood  from  the  chylopoietic 
viscera,  by  a  chronically  congested  liver.  This 
enteritis  is  not  a  sthenic  form  of  inflammation 
accompanied  by  the  exudation  of  lymph,  nor  does  it 
usually  excite  the  overlying  peritoneum  to  efl"usive 
inflammation. 

The  bowel  usually  found  pale,  thinned  and  ansemic 
from  malarial- atrophy,  is,  when  enteritic,  found  darkly 
congested,  thickened  and  its  mucous  membrane  soft, 
and  vividly  injected.  The  peritoneal  side  of  the 
bowel  is  also  red  and  injected.  Long  tracts  of  the  bowel 
are  not  affected  in  this  intense  manner,  but  only  patches 
of  a  foot  or  two.  The  spaces  between  these  present  all 
the  signs  of  chronic  cont^estion  or  of  incipient  in- 
flammation with  signs  of  vascular  dilatation  and  blood 
stasis.  The  congestion  is  usually  most  marked  about  the 
ileum.  There  is  no  trace  of  any  ulceration  of  Peyer's 
patches  or  of  the  mucous  membrane.  A  case  which 
recently  died  at  the  Umballa  Hospital  of  this  affection 
had  grass-green  motions,  just  like  a  child  with 
irritative  diarrhoea.  The  colour  of  the  diarrhoea  is 
mostly  either  pale  or  dark.  1  have  not  often  seen  it 
green  in  adults. 

The  general  condition  of  the  addominal  organs  of  a 
malarial  patient  resembles  to  some  extent  that  of  an 
animal  ivhich  has  had  its  splanchnics  cut.  In  both  cases 
the  abdominal  viscera  become  surcharged  with  blood. 
After  splanchnic  section  however  the  congestion 
is  active,  and  there  may  be  a  paralytic  secretion 
of  digestive  juices.  Electric  stimulation  of  the 
splanchnic  area  and  tight  bandaging  of  the  abdomen 
temporarily  correct  this  condition,  when  experiment- 
ally induced,  the  former  by  contracting  the  arterioles 
and  the  latter  by  mechanically  preventing  passive 
congestion. 

The  adoption  of  electrical  stimulation  and  tight 
bandaging  of  the  abdominal  organs  are  found  clinically 
to  be  very  effectual,  even  though  the  congestion  differs 
in  this  case  in  being  partly  passive,  partly  mechanical 
and  venous,  and  in  being  accompanied  by  an  atonic 
lack  of  secretion  instead  of  by  a  paralytic  flow. 

Hot  salt  baths  of  a  temper  ature  of  from  about  104°F. 
of  half  an  hour's  duration  are  also  useful  in  remedy- 
ing this  condition,  by  withdrawing  the  blood  to  the 
skin,  and  so  giving  the  internal  -organs  a  temporary 
respite. 

Already  I  have  alluded  to  the  occurrence  thinning 
and  loasting  of  the  small  intestine  under  the  influence 
of  constitutional  malaria.  This  is  often  accompanied 
by  patchy  pitimentary  degeneration  of  the  intestinal 
mucous  membrane.  The  coats  of  the  gut  become  in 
advanced  cases  as  thin  as  a  sheet  of  paper. 

Malarial  degeneration  or  atrophi/  oj  the  heart  also 
occurs  in  advanced  cases.  This  organ  is  found  pale, 
thin,  small  and  flabby.  The  ventricular  walls  are 
reduced  to  about  half  their  normal  thickness.  The 
muscular  tissue  is  atrophied  and  f'attily  degenerated. 
Such  patients  have  a  poor  circulation  ;  they  feel  cold 
greatly,  are  subject  to  headaches,  giddiness,  loss  of 
memory,  noises  in  the  ears,  nausea,  faintness  and 
dyspnoea.    They  have  a  feeble  hold  on  lite.    I  have 
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seen  two  of  them  die  from  an  ordinary  dose  of  Epsom 
salts  and  many  die  from  exposure  to  cold. 

Malarial  Paralysis. — Severe  and  long  continued 
malarial  fevers  often  produce  paresis  or  paralysis  motor 
or  sensory  of  both  of  the  lower  limbs.  This  was  found 
to  be  due  to  spinal  pachymeningitis  in  one  case  in  which 
an  autopsy  was  obtained  :  there  was  no  history  or  signs 
of  previous  syphilis  in  the  case.  In  the  last  two 
months  1  have  seen  twelve  cases  of  paralysis  of  the 
lower  limbs  due  to  malarial  fever.  In  one  case  com- 
pression myelitis  had  occurred  ;  there  was  complete 
loss  of  control  over  tbe  sphincters  with  complete  motor 
and  sensory  paralysis  of  the  lower  limbs.  The  patient, 
a  girl  of  13,  sank  and  died  of  exhaustion  and  bedsores. 

C. — We  next  come  to  the  question  of  hoio  the  above 
conditions  may  he  ameliorated,  removed  or  prevented  hy 
alkaline  saline  mineral  ivaters. 

Of  these  the  chief  are  those  of  Neuenahr,  Carlsbad 
and  Marienbad.  The  first  is  very  mild  and  is  suitable 
for  the  weakest  and  most  debilitated  cases.  The  last, 
Marienbad,  is  the  strongest  and  is  suitable  for  powerful 
robust  cases  only.  Carlsbad  occupies  an  intermediate 
position,  and  is  on  the  whole  the  most  generally  suit- 
able of  all  three. 

The  composition  of  all  three  is  practically  similar, 
but  their  strengths  differ  as  indicated  above.  The  com- 
position of  Carlsbad  water  here  given  will  serve  to 
give  a  sufficiently  definite  idea  of  their  nature. 

The  Carlsbad  water  contains  in  every  pint  53  grains 
of  solids.  These  solids  are  a  mixture  of  the  sulphate, 
carbonate  and  chloride  of  sodium.  It  also  contains 
from  12  to  20  cubic  inches  per  pint  of  carbon  dioxide 
gas.  When  evaporated  to  dryness  a  crystalline 
residue  is  obtained,  which,  from  its  containing  55 
per  cent,  of  water  of  crystallisation,  deliquesces 
in  the  tropics  and  is  generally  inconvenient  and  unma- 
nageable. 

This  salt  however  by  an  ingenious  process  of 
dehydration  and  recarbonation  is  converted  into  a 
very  stable  and  non-deliquescent,  though  hygros- 
copic, compound  exported  as  the  powdery  Carlsbad 
Salt.''  In  this  form  it  is  the  most  convenient  and 
least  expensive  for  use  in  the  tropics. 

The  pulverised  or  powdery  Carlsbad  Salt  (pulver- 
f5rmig)  consists  of  : — 


Sodic  sulphate          ...  ...  ...  ...  43'25 

Sodic  bicarbonate     ...  ...  ...  ...  36-29 

Sodic  chloride          ...  ...  ...  16-81 

Potassic  Bulphfite      ...  ...  ...  ...  3  OR 

Lithium  bicarbonate...  ...  ...  ...  0  39 

Traces  of  others       ...  ...  ...  ...  0-20 


Total  ...  10000 

An  artificial  water  made  with  this  salt  merely  differs 
from  the  natural  water  in  having  its  carbon  dioxide 
gas  in  a  state  of  combination,  whilst  in  the  natural 
water  it  is  present  in  the  free  state.  This  slight  defect 
can  be  remedied  by  adding  a  little  soda  water  to  the 
water  in  which  j'^ou  dissolve  the  salt. 

The  above  analyses  show  that  the  main  constituents 
of  Carlsbad  water  are  sodic  sulphate,  sodic  carbonate 


and  sodic  chloride — a  combination  of  sodium  com- 
pounds. Even  the  aphorism  of  the  older  ph3^sicians — 
"  ammonia  for  the  Jungs,  potash  for  the  kidneys,  and 
soda  for  the  liver  " — shews  us  that  we  must  expect  the 
main  action  of  this  combination  to  be  on  the  liver. 

I  shall  nevertheless  briefly  review  the  therapeutic 
actions  of  these  salts  and  point  out  their  physiological 
uses. 

1.  Sodic  sulphate  {Na^  SO^  10  II2  is  a  saline 
hydragogue  cathartic  or  purgative,  which  has  a 
special  action  on  the  liver,  stimulating  it  to  increased 
action.  It  stimulates  the  coats  of  the  stomach  and 
intestines  to  pour  out  a  thin  watery  secretion  which 
may  amount  to  diarrhoea  when  the  doses  are  large.  It 
thus  carries  away  water  from  the  blood  vessels  of  ♦he 
chjdopoietic  viscera,  and  relieves  congestions  of  the 
liver  and  spleen  by  depleting  the  portal  system  indirect- 
ly. Magnesium  sulphate  acts  in  a  similar  way,  but  is 
devoid  of  the  special  action  on  the  liver  sodic  sulphate 
has.  Strong  solutions  of  both  these  salts  precipitate  the 
globulin  derivatives  of  blood  and  favour  the  coagula- 
tion of  that  fluid,  so  that  it  is  extremely  unlikely  that 
either  of  them,  in  a  mineral  water,  can  have  any  effect 
in  causing  absorption  of  fibrinous  exudations.  Braun 
stites  that  the  effect  of  this  salt  on  the  intestines  is 
mainly  irritative,  and  that  it  is  little  absorbed.  It 
decomposes  in  the  alimentary  canal  in  part  into  sul- 
phuretted hydrogen  which,  acting  on  the  small  quanti- 
ties of  iron  present  in  the  (Jarlsbad  water,  is  said  to 
blacken  the  faeces  and  into  sodic  sulphide. 

2.  Sodic  carbonate  (Na^  10  //g  0)  in  the 
dilute  form  in  which  it  exists  in  Carlsbad  water 
is  a  diuretic  and  mild  antacid.  It  emulsifies  fats.  On 
the  presence  in  it  of  soda  depends  the  alkalinity  and 
fluidity  of  the  blood.  It  exercises  a  solvent  action  on  the 
albumen,  fibrin  and  fibrin-factors  of  that  fluid.  A  strong' 
supposition  exists  that  this  solvent  action  of  soda  on 
fibrin  is  the  normal  method  of  change  of  substan'-e 
(proteid)  (Braun).  Clinical  experience  shows  that  long- 
continued  administration  of  this  salt  depresses,  thins  and 
weakens  the  patient.  Excess  of  soda  leads  to  excessive 
tissue  and  other  changes.  It  can  dissolve  recent  in- 
flammatory fibrinous  exudations.  It  is  the  principal 
salt  in  the  pancreatic  juice  of  man,  and  that  on  which 
its  alkalinity  depends.  It  is  the  alkali  and  chief  inor- 
ganic constituent  of  bile  and  has  a  powerful  solvent 
action  on  thickened  bile  and  biliary  concretions.  When 
ingested  it  dissolves  off  old  and  ivorn-out  epithelium 
from  the  mucous  membranes  :  hence  its  great  use  in 
catarrhal  dyspepsia.  The  inorganic  basis  of  the  flnid 
portion  (serum)  of  the  blood  is  soda,  that  of  the  solid 
portion  (corpuscle)  is  potash.  "  Soda  is  the  alkali,  the 
presence  of  which  is  most  iniporiant  in  the  human 
system."    Soda  is  the  fluidifier  of  the  blood."* 

3.  Sodic  chloride  (NaCl.) — In  large  doses  is  an 
emetic,  a  cholagogue  and  hydragogue  purgative.  In 
small  doses  it  imquestionably  supplies  the  stomach  with 
material  for  the  manufacture  of  gastric  juice.  It  aids 
and  stimulates  the  digestion  not  alone  of  nitrogenous 

*  Macphersoa's  Bjths  and  Wells  of  Europe. 
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but  also  of  starchy  foods.  It  excites  rapid  absorption 
and  peristalsis.  It  is  always  present  in  constant  propor- 
tion in  the  fluids  and  tissues  of  the  human  body,  and 
is  necessary  in  the  former  for  the  solution  of  their 
proteid  constituents,  more  especially  of  the  members  of 
the  globulin  family.  Wherever  active  cell  formation 
is  proceeding,  there  we  find  abundant  sodic  chloride, 
e.g.,  in  pus,  synovia,  grey  hepatization  of  the  lungs 
(IBraun).  In  fluid  exudations  not  accompanied  by  cell 
proliferation  we  also  find  it,  as  in  ascitic  fluid.  With 
urea,  that  ultimate  product  of  proteid  metabolism,  we 
find  it  associated  so  intimately,  that  many  physiological 
chemists  regard  them  as  forming  a  definite  chemical 
compound.  The  greater  the  amount  of  sodic  chloride 
in  the  blood,  the  larger  is  the  amount  of  urea  excreted 
in  the  urine.  Hence  the  use  of  this  salt  in  cases  of 
albuminuria  where  the  excretion  of  urea  is  diminished. 
The  quantity  of  salt  in  the  blood  is  maintained  at  a 
constant  strength,  any  excess  being  ehminated  in  the 
urine.  The  body  retains  no  great  reserve  of  salt  as  it 
does  of  glycogen.  The  osmosis  and  endosmosis  between 
the  blood  and  tissues  is  mainly  dependent  on  the  pre- 
sence of  sodic  choride.  Waters  containing:  salt  are 
therefore  indicated  (1)  to  stimulate  and  increase  absorp- 
tion and  nutrition  ;  (2)  to  increase  and  complete  elimina- 
tion of  effete  matters  (i.e.,  proteid  metabolism)  :  hence 
their  great  use  in  gout  in  which  the  mets^bolic  changes 
instead  of  beiuj;  conducted  as  far  as  the  formation  of 
urea,  stop  short  at  the  stage  of  uric  acid  ;  (3j  to  rouse 
the  vital  functions  of  the  liver  and  stomach  :  hence 
salt  is  the  great  remedy  for  atonic  dyspepsia  (the  dose 
to  produce  these  effects  varies  from  60  grs.  to  300  grs. 
daily  in  60oz.  of  water)  ;  (4),  in  scrofulous  enlargements 
of  glands  and  scrofulous  cachexias  generally  salt  waters 
stand  unrivalled.  Such  patients  are,  however,  usually 
sent  to  mora  purely  salt  springs  than  Carlsbad,  such  as 
Hombur<r,  Wiesbaden,  Krenznach,  Woodhall,  &c. 
Action  0/  the  Carlsbad  water,    1,  General, 

1.  On  the  alimentary  canal. — The  effect  on  the 
alimentary  canal  may  be  judged  of  from  that  of  a 
bath  of  the  Sprudel  water  on  the  skin.  This  it 
whitens,  smooths,  softens  and  rejuvenates,  making 
it  like  that  of  a  young  child.  The  old  intestinal 
epithelium  is  softened  and  gradually  dissolved  away 
exposing  a  newer  and  healthier  layer  beneath.  A 
tongue  whose  owner  has  never  seen  it  clean  and  free 
from  thick  fur  for  years  is  found  clean  and  red,  even 
in  the  morning.  Ihe  sodic  sulphate  produces  a  slight 
though  beneficial  irritation  and  stimulation  of  the 
mucous  membrane  leading  to  a  flow  of  water  from  the 
tissues,  and  is  itself  little  absorbed,  according  to 
Braun.  This  relieves  congestion  of  all  the  abdominal 
viscera,  more  especially  of  the  liver  and  spleen,  reduc- 
ing them  in  size.  It  increases  peristalsis,  and  gentle 
purgation  follows. 

2.  On  the  liver. — Soda  being  the  great  biliary 
solvent,  it  eliminates  old  and  thickened  bile,  and  clears 
the  minute  bile  ducts  and  vessels.  Congestion  is 
relieved.  The  pathological  results  of  this  are  :  increas- 
ed functional  activity,  leading  to  secretion  of  bile 
of  better   quality   and  quantity,   more   perfect  and 


complete  digestion  of  nitrogenous  foods  (improved 
proteid  metabolism)  and  removal  of  the  tendency  to 
formation  of  increased  fibrou«  tissue.  Even  early 
deposits  of  fibrous  tissue  are  said  to  be  removed. 

3.  On  the  mesenteric  glands  and  lacteals, — Old  in- 
durations and  thickenings  are  softened,  dissolved  and 
removed — presumably  by  the  sodic  carbonate.  This 
permits  of  free  movement  of  the  lymph  and  chyle. 
We  thus  often  find  that  persons  remarkable  for  spare 
and  lean  figures,  after  a  Carlsbad  course,  fill  out,  be- 
come well  nourished  and  plump.  The  functions  of 
absorption  and  elimination  are  improved  and  invigorat- 
ed. As  a  result  the  blood  becomes  purer  and  nutrition 
improves. 

4.  GenitO'urinary  system. — Urine  is  copiously 
evacuated,  owing  to  the  increased  blood  pressure 
caused  by  ingestion  of  the  hot  water.  This  carries 
away  effete  and  harmful  materials  which  had  previous- 
ly been  lurkinu:  in  the  system.  The  urine  voided  is 
richer  in  epithelial  debris,  and  this  must  be  the  result 
of  a  clearing  of  the  lumen  of  the  urinary  tubules  and 
passages.  Congestive  affections  of  the  ovaries  and 
uterus  are  relieved — menstruation,  which  waspievious- 
ly  scanty  or  suppressed,  making  its  appearance  in 
normal  amount.  Recent  inflammatory  exudations 
around  womb,  ovaries  and  peritoneum  are  said  to  be 
dissolved.  Those  disordered  constitutional  conditions 
which  lead  to  the  formation  of  calculi  in  the  kidneys 
and  bladder  are  removed  or  ameliorated.  The  sexual 
appetite  is  reduced.  For  leucorrhoea  and  other  female 
complaints  the  injection  of  the  hot  Sprudel  or  artifi- 
cial water,  after  Emmet's  method,  produces  the  best 
results. 

5.  The  circulatory  system  is  stimulated  by  the  warm 
water,  but  later  on  the  power  of  the  heart  is  slightly 
lowered  by  the  depressing  effect  of  the  free  alkali. 
This  leads  to  slight  giddiness,  nausea,  noises  in  the 
ears,  faintness,  slight  loss  of  memory,  drowsiness  and 
the  usual  symptoms  of  a  diminished  supply  of  blood 
to  the  brain.  The  falling  oft'  in  the  heart's  power 
may  possibly  also  be  due  in  part  to  the  diminution  in 
the  peripheral  resistance  caused  by  the  action  of  the 
waters  in  freeing  out  the  portal  circulation. 

6.  The  respiratory  system, —  Breathing  is  always 
relieved  by  a  diminution  of  portal  congestion  and 
removal  of  abdominal  fat.  It  is  slightly  accelerated  by 
drinking  the  hot  water. 

7.  T'egumentary  system, — As  a  result  of  impaired 
nutrition,  the  skin  of  malarial  cases  is  often  hard  and 
dry,  and  the  hair  falls  out.  Carlsbad  causes  increased 
action  of  the  skin  by  the  action  both  of  the  water  and 
baths— it  grows  soft  and  moist,  and  hair  begins  to  grow 
again.  Irritative  skin  diseases,  such  as  eczema,  are 
soothed  and  disappear.    Scleroderma  is  also  benefited. 

8.  Nervous  system. — The  alkali  soothes  the  nervous 
system,  calming  it  and  diminishing  reflex  action. 
Neuralgias,  being  the  ^''prayer  of  a  nerve  for  healthy 
blood  "  as  Romberg  asserts,  are  often  much  relieved  or 
cured  by  the  blood  purifying  effect  of  the  water.  After 
the  course  is  concluded,  the  operations  of  the  intellect 
are  rendered  clearer  and  quicker  owing  to  the  blood 
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having  been  freed  from  the  stupefying  and  yet  irritat- 
ing products  of  imperfect  digestion  previously  circulat- 
ing in  it. 

To  concisely  sum  up  :  All  the  organs  of  the  body 
concerned  in  the  digestion  of  food,  in  the  elimination 
of  waste  products  and  in  the  purification  of  the  blood, 
are  brought  into  a  healthy  state  and  do  their  work 
more  efficiently,  congestions  are  removed,  and  the 
results  of  recent  inflammations  dissipated. 

Method  of  administering  the  water.  — This  descrip- 
tion will  be  confined  to  the  method  of  using  the 
Carlsbad  water. 

Patients  must  be  prepared  to  devote  two  hours  each 
morning  to  drinking  the  water  in  the  proper  manner. 
On  getting  up  in  the  morning  a  dose  of  6^  ounces  of 
the  natural  or  artificial  water  made  from  the  salts  and 
warmed  to  a  temperature  of  120'*  F.  should  be  slowly 
sij)ped  as  it  cools  down. 

After  this  a  walk  of  twenty  minutes  in  the  open  air  is 
taken,  and  then  another  6^  ounce  dose  ;  a  second  walk 
of  twenty  minutes,  and  a  third  similar  dose  are  next 
indulged  in.  This  is  followed  by  a  walk  of  one  hour, 
after  which  the  patient  can  have  a  simple  breakfast, 
consisting  of  3  (Indian)  eggs,  soft  boiled,  about  six 
ounces  of  dry  toast  and  a  cup  of  tea  or  cocoa. 

A  lunch  of  plain  roast  or  boiled  meat,  a  simple  pud- 
ding or  stewed  fruit,  may  be  given  at  1  or  2  p.m. 

A  cup  of  afternoon  tea  at  5  P  M. 

Dinner  at  8  p.m.  of  fish,  eggs,  light  pudding  or 
stewed  fruit.  If  the  patient  does  not  suffer  from  the 
headaches,  neuralgia,  melancholy  and  ill-temper  of 
imperfect  proteid  metabolism,  and  if  his  liver  is  not 
enlarged,  he  might  be  allowed  meat  at  dinner  also.  This 
course  at  Carlsbad  or  in  Europe  is  kept  up  for  at  least 
twenty-one  days.  In  India  I  have  found  it  best  to 
continue  it  eleven  days  at  first,  then  stop  it  for  from 
four  to  seven  days,  and  again  resume  for  ten  days. 
It  can  be  given  in  the  hills  all  the  year  round,  in 
the  plains  in  the  cold  season. 

The  benefit  derived  from  such  a  course  is  not  exj^e- 
rienced  at  once,  but  is  manifested  a  mouth  or  two  later 
hy  a  vastly  improved  state  of  general  health,  vigour 
and  digestion.  Patients  should  be  informed  not  to 
expect  full  benefit  at  once. 

The  course  should  not  be  taken  during  the  hot 
weather  in  the  plains  for  more  than  four  or  seven  days. 

The  course  should  be  started  with  water  not  heated 
above  80°  F.  The  colder  the  ivater  the  more  aperient  is 
its  action.  It  is  desirable  that  its  action  should  be 
aperient,  more  specially  at  the  start.  The  object  to  be 
aimed  at  should  be  to  regulate  the  dose  and  temperature 
of  the  water  so  as  to  produce  one  liquid  motion  daily, 
otherwise  deleterious  matters  are  re-absorbed  into  the 
system  and  give  rise  to  headaches,  pimples,  &c.,  &c. 
The  hotter  the  water  the  greater  its  effect  upon  the  Mood 
and  constitution. 

Some  patients  are  given  an  extra  dose  of  the  water 
at  1 1  A.M.  and  another  on  going  to  bed  at  night.  This 
-latter  has  a  great  effect  in  cleaning  the  thickly  furred 
"  tropical  tongue." 


JJiet. — During  the  course  the  amount  of  food  taken 
is  limited. 

The  following  articles  of  diet  are  strictly  excluded: — 
Fresh  fruit,  salads,  aeids,  cheese,  tinned,  dried  or 
smoked  fish,  batter.    Sweets,  greasy  dishes  and  strong- 
wines  or  short  drinks  are  also  to  be  avoided. 

Contra  indications  to  the  use  of  alkaline  saline  mineral 
waters  :  — 

The  presence  of  an3r  of  the  following- may  be  con- 
sidered as  contra-indicating  the  use  of  these  waters  : 

1.  Valvular  disease  of  the  heart. 

2.  Degenerative  affections  of  the  great  blooi 
vessels,  e.g.,  atheroma. 

3.  Advanced  malai'ial  degeneration  of  the  heart. 

4.  Advanced  Bright's  disease. 

5.  Any  disease  of  the  brain,  spinal  cord  or  nervous 
system  (chorea  excepted). 

6.  Malignant  tumours  and  deo-enerations. 

7.  Advanced  syphilitic  disease.  A  slight  attack 
of  syphilis,  from  which  the  patient  has  recovered,  does 
not  prohibit  a  subsequent  course  of  Carlsbad. 

Atony  of  the  stomach  is  likely  to  be  produced  if  the 
water  is  given  too  hot,  for  too  long  a  period,  or  to  very 
debilitated  subjects.  The  signs  of  its  onset  are  a  failure 
of  the  good  appetite  which  patients  taking  Carlsbad 
properly  always  develop,  and  heart-burn.  The  remedy 
for  it  is  to  stop  the  water  for  a  few  days  and  to  give  a 
teaspoonful  of  Homburg  salts  dissolved  in  a  bottle  of 
soda  water  every  morning  instead.  ^Vhen  a  Carlsbad 
patient's  appetite  fails,  look  out  for  some  complication, 
such  as  atony  or  congestions.  The  latter  are  sometimes 
the  result  of  taking  the  water  too  hot. 


RADICAL  CURE  OF  CHRONIC  DYSENTERY 
IN  ITS  REPEATING  FORM. 

BY  DR.  HENRY  GALLAY, 
Surgeon-Major  of  the  Colonies,  Pondicherrg. 

Gentlemen, —  I  have  the  honor  to  lay  before  you  a 
series  of  cases  which  I  think,  and  trust,  will  be  found  to 
be  of  the  highest  interest  to  all  medical  officers  and 
practitioners  in  India. 

This  succinct  clinical  statement  of  these  cases,  in  fact, 
shows  that  it  is  possible,  without  much  difficulty,  by 
setting  aside  all  the  therapeutic  substances  which  are 
to  be  absorbed  by  the  stomach,  and  allowing  the  sick 
persons  to  feed  themselves  as  they  like,  to  cure  old 
chronic  dysentery,  especially  when  this  disease  is  assum- 
ing the  form  which  is  called  repeating  form.  This 
result  can  be  obtained  simply  by  performing  a  daily  and 
continuous  series  of  washings  of  the  large  intestine 
with  a  solution,  of  which  the  following  is  the  formula  : — 

Nitrate  of  silver  crystallised    ...      1  scruple. 
Distilled  water       ...  ...      1  litre. 

Case  I. — Dr.  G  ,  a  medical  oflScer,  in  1888,  while  residing  in 
Tonquin,  contracted  acute  dysentery. 

Daring  four  years  he  had  fourteen  relapses  of  the  same  di- 
sease, in  spite  of  all  known  suitable  treatment,  in  spite  of  ten 
montlis  milk-diet,  between  the  sixth  and  the  seventli  relapses. 

It  was  after  the  eleventh  relapse  that  Dr.  G.,  following  Dr. 
Le  Datitec's  advice,  felt  inclined  to  try  on  his  old  and  tenacious 
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affection  the  washing  of  the  large  intestine  witli  the  above 
solution,  which  washings  had  already  been  successfully  tried 
by  his  eminent  friend  and  colleague  against  acute  dysentery. 

For  several  times,  series  of  ton  washings  each  showed  at 
each  time  a  period  of  apparant  recovery,  lasting  from  forty 
to  fifty  days  ;  but  with  such  an  amelioration  in  the  general  state 
of  health,  such  a  feeling  of  relief  from  pains,  that  the  inter- 
vals which  formerly  separated  the  crises,  and  which  the  patient 
usei  to  call  his  periods  of  quiet,  now  seemed  to  him  dreadfully 
unbearable.  After  the  fourteenth  relapse,  Dr.  G.  decided  to 
begin  an  indefinite  series  of  washings. 

This  series  of  washings  lasted  thirty  days,  and  were  inter- 
rupted by  Dr.  G.  l-.aving  had  to  leave  France.  But  since  Dr. 
G.  left  Marseilles,  the  recovery,  which  he  supposed  to  be  not 
a  complete  and  definite  one,  has  not,  however,  until  now,  failed 
(August  1892.)  Besides,  from  that  day  all  precautions  as  to 
diet  have  been  put  aside,  recovery  being  more  and  more  con- 
firmed (7th  September  1894). 

Case  II. — Mr.  X.,  Revenue  OfScer  at  Saigon,  was  suffering 
for  two  years  f  lom  dysentery  in  repeating  form.  He  had  tried 
every  sort  of  treatment.  Even  in  moments  of  quiet  he  suffers 
and  passes  mucus  through  the  anus. 

At  Hordeaux,  in  June  1892,  he  underwent  a  series  of  twenty 
washings,  and  then  wrote  to  me,  saying  that  he  has  never  been 
BO  well. 

In  reply,  I  advised  him  to  repeat  the  series.  Since  I  have 
left  France  I  have  never  heard  of  him  ;  but  what  I  have  learn- 
ed from  experience  permits  me  to  conclude  that  he  did  not  re- 
quire any  more  aid  from  me. 

Case  III. — Miss  D.,  fourteen  years  of  age,  an  Indian  Eurasian, 
had  dysentery  in  April  1892  and  was  cured  in  fifteen  days. 
But  since  she  has  suffered  from  constant  uncontrollable  stools 
in  the  morning,  frequent  indigestion  which  give  lise  to  ejection 
of  mucus  and  bloody  matter  with  tenesmus  of  the  anus,  pains 
when  the  wind  passes  in  the  colon  and  sleeplessness. 

September  1892. — A  series  of  twenty  washings  completed 
amelioration.  The  series  was  kept  up  by  way  of  precaution  to 
the  fiftieth  washing. 

Septeniber  1894. — The  cure  has  been  confirmed  since. 

Case  IV. — Mr.  D.,  Coloniid  functionary,  had  contracted  dy- 
sentery at  Hue  in  May  1889, 

Notwithstanding  twice  returning  to  France  and  the  use  of  the 
waters  of  Bassang,  he  was  always  suffering  and  was  subject 
every  moment  to  relapses.  He  lost  241bs.  of  his  weight.  In 
January  1893,  he  began  a  series  of  sixty  washings — Result, 
complete  amelioration.  In  July  1894,  two  years  later,  Mr. 
D.  left  Pondicherry  always  progressing  and  having  regained  his 
weight. 

Case  V. — Miss  X.,  eighteen  years,  Eurasian,  had  in  1891  dysen- 
tery at  Hyderabad.  Since  then  she  has  never  passed  two 
months  without  relapse. 

In  Miiy  1891  a  series  of  washings  up  to  fifty  only  procured 
perfect  amelioration.  I  heard  of  her  a  year  later,  the  cure  was 
maintained. 

Case  VI. — Revd.  Father  P.,  missionary  in  Tanjore,  contracted 
dysentery  in  1890.  Since  then  he  has  had  constantly  alternative 
constipation  and  mucous  diairhcea  with  tenesmus. 

Series  of  sixty  washings. — Complete  cure.  He  has  been  able 
to  resume  his  hard  work,  while  he  had  scarcely  any  strength 
at  that  time,  in  1892  ;  and  to-day,  September  J  894,  lie  came 
to  show  himself  to  me  ;  he  was  stout,  fresh  and  vigorous. 

Case  VII. — Mr.  P.,  Controller  of  Revenue  Accounts  at  Pondi- 
cherry, had  acute  dj'sentery  in  1888.  Since  constant  relapses. 
In  July  and  August  189.'{  series  of  only  fifty-six  washings. 
Complete  amelioration,  which  is  confirmed  now  in  September 
1894. 

Case  VIII. — Mrs.  E.,  twenty-one  years,  Eurasian,  had  dysen- 
tery in  repeating  form  since  the  age  of  fifteen  years  ;  greatly 
weakened  ;  chlorotic  and  always  suffering. 

In  October  1893,  she  began  a  series  of  fifty  washings.  Com- 
plete cure  with  ten  washings. 

In  June  1894,  she  went  away  to  Europe  strong  and  fattened 
with  an  additional  weight  of  41bs.  and  bearicg  without  difficulty 
tiie  commencement  of  pregnancy. 


I  have,  of  my  own  account,  shortened  the  clinical 
description  of  the  above  cases,  the  details  being  the 
same  for  each  of  them. 

Considered,  on  the  whole,  they  show  the  reader  that, 
by  means  of  sixty  washings  with  nitrate  of  silver 
solution,  I  have  succeeded  in  curing  myself  from  a 
repeating  dysentery  which  persisted  for  four  years, 
and  that,  emboldened  by  this  personal  example,  I  have 
also  succeeded  in  curing  seven  other  patients  of  dysen- 
tery from  one  to  five  years  standing. 

I  must  now  indicate  the  way  of  proceeding  metho- 
dically with  the  antiseptic  washings  of  the  large 
intestine.  This  method  is  very  important,  and  the 
final  success  or  failure  depends  exclusively  on  its  good 
and  rational  application. 

Use  of  method. — The  process  I  make  use  of  is  the 
same  as  that  indicated  some  time  ago  (September 
1890),  by  Dr.  Le  Dantec,  in  Archives  de  Medecine 
Navale  against  acute  dysentery. 

The  patient  should  lie  down  on  the  right  side  of  his 
body,  his  left  thigh  being  bent ;  in  short  he  will  occupy 
the  same  position  as  if  a  digital  exploration  of  the 
rectum  were  to  take  place. 

ICeeping  this  position,  a  first  enema  of  tepid  water 
destined  to  empty  out,  wash  and  clean  as  completely 
as  possible  the  large  intestine  is  given. 

After  evacuating  this  first  wasWng  of  cleanliness,  the 
patient  assumes  again   the  yame  position  as  before, 
and  then  the  antiseptic  washing  is  applied  : — 

Nitrate  of  silver  crystallised...  ...    1  scruple. 

Distilled  water    ...  ...  ...    1  litre. 

Laudanum  ...  ...  ...    20  to  30  drops. 

which  he  tries  to  keep  in  for  five  minutes. 

It  is  proved  by  numerous  experiments  made  on  dead 
bodies  that  to  fully  ensure  the  washing  of  the  colon 
up  to  the  coecum,  one  litre  at  least  of  liquid  is  indis- 
pensable, when  the  experiment  is  made  on  adult 
corpses,  but  on  the  corpses  of  children  four  or  five 
hundred  grammes  are  enough. 

In  order  that  the  solution  may  be  kept  in  by  the 
large  intestine  for  some  minutes,  it  is  necessary  to 
make  use  of  a  rather  long  clyster-pipe  and  to  get  it 
pretty  deeply  thrust  in,  so  as  to  pour  the  liquid  into 
the  very  cavity  of  the  rectum  and  thus  not  rouse  too 
quickly  the  sensibility  of  the  ani-sphincter  muscle. 

The  pressure  of  an  Eguisier's  syringe  is  sufficient 
to  push  on  the  liquid  up  to  the  coecum.  It  must  be 
quickly  done,  for  the  instrument  made  of  silver  may 
cause  a  change  in  the  nitrate  salt  if  delay  occurs. 

An  ordinary  enema  India-rabber  syringe  may  also 
be  employed,  but  sometimes  its  jerking  ejaculation 
provokes  the  muscular  contraction  of  the  large  intes- 
tine and  often  becomes  inconvenient  for  the  retention 
of  liquids. 

Tlie  best  apparatus  is  an  ordinary  glass  funnel,  the 
slender  portion  of  which  is  adapted  to  a  rubber  pipe 
about  two  and  a  half  yards  long.  A  forceps  squeezing 
the  pipe  allows  the  recipient  to  be  filled  up.  An 
assistant  then  lifts  the  funnel  up  in  order  to  give  the 
liquid  a  sufficient  pressure,  while  the  patient  himself 
holds  the  clyster-pipe  in  a  suitable  position. 
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An  enaiiielletl  iron  recipient  fixed  to  the  wall  or 
to  a  partition  is  even  better  than  the  above  described 
apparatus,  for  the  patient  is  able  to  operate  himself 
without  any  assistance. 

The  silver  nitrate  solution,  after  staying  for  a  few 
minutes  in  the  colon,  will  be  evacuated,  sometimes  in 
one  effort,  sometimes  in  two,  the  second  evacuation 
being  separated  from  the  first  by  a  few  hours  interval. 

The  only  ordinary  immediate  consequence  of  the 
washing  is  a  sensation  of  stricture  at  the  lower  part 
of  the  rectum.  But  this  sensation,  after  a  quarter  of 
an  hour  at  most,  passes  away. 

Sometimes,  but  rarely,  except  in  some  very  im- 
pressionable patients,  the  washing  is  followed  by 
fits  of  stomach  cramp. 

These  cramps  seem  to  be  nothing  but  muscular  con- 
traction in  the  coitts  of  the  transverse  colon.  These 
cramps  are  besides  of  short  duration  and  mastered  by 
simply  staying  in  bed. 

This  is  the  reason  why  I  always  advise  the  patients 
to  apply  their  washing  in  the  morning,  as  soon  as  they 
awake,  as,  if  they  feel  any  ci-amps,  they  can  find  again 
at  once  the  useful  and  pleasant  warmth  of  the  bed 
they  have  just  left,  and  after  an  hour's  rest  they  will 
do  well  for  the  rest  of  the  day. 

Out  of  seventy  washings  which  I  underwent,  I  have 
only  three  times  felt  the  above  mentioned  cramps.  At 
any  rate,  this  slight  inconvenience  did  not  prevent  a 
young  boy  of  fourteen  and  a  young  girl  of  eighteen 
years  from  bearing  the  treatment  up  to  the  end  (Cases 
■JII  and  V.) 

Result. — -Often,  from  the  first  washing,  the  ameliora- 
tion is  complete.  One  can,  at  any  rate,  rely  on  the 
third  or  fourth  washing. 

The  patient  suffers  no  more,  sleeps,  goes  to  the  stool 
once  or  twice  a  clay  ;  the  painful  gas  and  hard  gripes 
are  over.    It  is  the  sign  of  recovery. 

This  sign  is  more  perfect  when  at  the  fifth  or  the 
tenth  washing  I  allow  the  patients  to  lay  aside  all  pre- 
cautious regarding  diet,  and  he  who  for  several  months 
has  suffered  from  hunger  will  certainly  understand  that 
1  consider  this  point  as  one  of  the  greatest  advantages 
of  the  treatment  I  am  now  recommending.  The  patient 
is  already  stronger  and  alert,  is  henceforth  living  like 
any  one  else.  He  must  not  however  be  left  to  himself. 
Four  limes  I  have  myself  noticed  the  insufficiency  of 
a  too  short  series  of  washings.  However  great  may 
be  the  antiseptic  power  of  nitrate  of  silver,  it  does  not 
cure  in  a  few  days  an  affection  so  inveterate  as  chronic 
dysentery. 

Whether  it  is  because  the  microbian  agglomerations 
infiltrate  the  deep  coats  of  the  intestine,  and  are  thus 
sheltered  from  the  first  attacks  of  the  antiseptic  salt, 
or  because  the  antiseptic  itself  coagulating  the  albumi- 
noid substances  on  the  surface  of  the  ulcerations  shel- 
ters  the  deeply  hidden  microbes,  or  on  account  of  the 
persistence  of  the  spores,  or  simply  because  the  ulcera- 
tions, even  when  freed  from  the  microbes  vdiich  keep 
thera  in  bad  order,  cannot' be  cicatrized  in  three  days 
and  thus  remain  quite  ready  for  a  new  sowing  from 


the  ordinary  inhabitants  of  the  large  intestine,  be  that 
as  it  may,  repeating  dysentery  requires  continuous 
attention.  The  treatment  must  be  pursued  for  a  suffi- 
ciently long  time  so  that  the  newest  spores  may  have 
cnouiih  time  for  hatching-  or  the  last  ulceration  time 
for  becoming  cicatrized. 

1  have,  by  a  groping  process,  been  enabled  to  verify 
on  my  own  intestine  how  very  insufficient  is  a  too 
shortened  series  of  washings. 

Duration  of  the  treatment.  —  Since  then,  therefore) 
I  have  always  recommended  to  continue  till  the  sixtieth 
washing,  and  that  has  on  every  occasion  been  enough. 

Two  of  my  patients,  owing  to  removal,  have  been 
obliged  to  cease  at  the  fiftieth  washing  ;  however  iu 
fifteen  and  eighteen  months  they  have  not  relapsed. 

But,  in  this  case,  it  is  always  better  to  apply  more 
than  enough,  and  when  definite  recovery  is  the  certain 
result,  what  trouble  is  it  for  an  already  morally  cured 
patient  who  has  recovered  his  appetite,  plumpness  and 
strength,  to  persevere  for  a  few  days  more  in  the  pre- 
cautions which  he  is  already  accustomed  to  ? 

Sixty  washings  have  always  been  enough  even  for 
dysentery  of  four  or  five  years  standing. 

I  do  not  however  reject  the  possibility  of  seeing  the 
disease  return,  even  after  this  period  had  expired,  and 
in  such  a  condition,  I  would  see  no  inconvenience  in 
doubling  the  duration  of  the  treatment.  I  am,  more- 
over, sure  that  the  patient  will  raise  no  objection  to  my 
prescription. 

The  first  trial,  even  when  not  attended  with  success, 
will  have  given  him  faith  in  the  washings  ;  his  general 
state  of  health  will  have  been  so  much  altered  for  the 
better,  his  well-being  so  different  from  his  best 
moments  of  the  time  past,  that  he  will  be  the  first  to 
have  recourse  to  the  treatment  which  has  already  re- 
lieved him. 

I  went  through  the  same  state  of  mind  before  fii  d- 
ing  this  remedy  which  I  did  not  much  rely  on.  And 
I  must  confess  that  I  had  arrived  at  the  point  of  consi- 
dering my  affection  as  a  permanent  infirmity  and  the 
prospect  of  definitely  undergoing  a  daily  or  bi-weekly 
washing  as  a  very  desirable  result,  since,  by  doing  so, 
1  was  able  to  enjoy  all  advantages  of  health. 

It  is  chiefly  with  this  idea  that  I  undertook  the 
long  series*,  which  has  been  interrupted  only  by  my 
departure,  to  India. 

My  full  recovery  since  my  departure  from  Marseilles 
has  been  an  unexpected  result  and  remains  the  example 
1  can  always  offer  to  clironic  sufferers,  who  are  more  or 
less  disheartened  and  sceptical  regarding  new  modes  of 
treatment. 

He  who  has  followed  my  example  has  never  been 
deceived,  and  it  is  guided  by  a  hope  of  being  pro- 
fitable to  a  large  number  of  suffering  people  that  I 
have  made  this  attempt  to  inform  colonial  medical 
men  of  the  results  I  have  obtained  in  so  tenacious  an 
affection  as  repeating  dysentery  by  a  method  of 
treatment,  which,  in  my  hanils,  has  shown  itself  as  easily 
bearable  as  quickly  effective. 

30 
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THE.  ANTISEPTIC  TREATMENT  OF 
DIARRHCEA. 

BY  P.  CAKR- WHITE,  M.B.,  I.ai.S., 

Staff  Surgeon,  Bangalore. 

The  author  gave  an  account  of  a  number  of  cases,  all 
Europeans,  which  he  had  met  with  at  Bangalore  during 
the  last  two  years. 

He  considered  that  many  cases  of  simple  and  tropi- 
cal diarrhoea  (as  there  met  Avith)  might  be  due  to  a 
septic  condition  of  the  intestinal  canal ;  and  that  the 
bacterium  coli  commune  might  cause  it  by  taking  on 
a  harmful  action  when  the  intestinal  vitality  was  lower- 
ed by  the  effect  of  chills,  errors  in  diet,  dyspepsia  or 
constipation. 

The  form  of  diarrhoea  usually  met  with  in  Bangalore 
was  that  in  which  the  patient  passed  three  or  four 
motions  in  the  morning,  pultaceous  in  consistence,  light 
brown  in  colour,  and  very  offensive.  After  this  had 
persisted  for  some  time,  the  motions  became  more  fluid, 
and  tended  to  occur  throughout  the  day.  No  griping 
as  a  rule  was  present,  but  flatulence  was  always  a 
marked  symptom.  On  palpation,  a  few  slightly  tender 
spots  were  sometimes  found  usually  in  the  neighbour- 
hood of  the  umbilicus,  but  sometimes  over  the  large 
gut. 

For  this  disease  Dr.  Carr- White,  considering  that 
astringents  only  aggravate  the  disease,  had  found  that 
salol  had  almost  a  specific  effect.  He  gave  ten  grains 
thrice  daily,  and  said  that  eases  so  treated  do  not  re- 
quire a  rigid  milk  diet,  but  do  well  if  they  only  eat 
easily  digested  food,  such  as  fish,  chicken,  eggs  and 
milk  puddings. 

He  added  that  he  had  not  had  any  opportumity  of 
examining  the  stools  microscopically.  All  his  cases 
were  amongst  Europeans. 


NOTE  ON  THE  SYMPTOMS  OF  FILARIA 
MEDINENSIS. 

BY  J.  DUKE,  M.D., 
SurgeoH-Lieul.-Coloiiel,  I.  if.  S. 

The  following  note  on  the  symptoms  of  guinea  worm 
{Filaria  medinensis)  is  the  outcome  of  considerable 
practice.     My   personal    experience   is   confined  to 
Central  India.    The  initial  and  premonitory  sign  of 
guinea  worm  is  Urticaria.    I  allude  to  a  rash  that 
attacks  the  whole  body.    This  rash  shows  itself  in  two 
forms  :    One  a  small  papular  eruption  (lichen),  rather 
like  mosquito  bites  ;  the  other,  large  raised  blebs,  and 
wheals  (pomphi),  big   nettle  rash.    Careful  enquiry 
will  show  that  rash  to  be  present  iu,  I  believe,  80  ])er 
cent,  of  such  cases.    It  is,  therefore,  a  constitutioual 
symptom  of  great  importance,  and  experience  proves 
its  diagnostic  value. 

In  a  few  cases  only  the  small  variety  may  be  present 
about  the  neck  and  face.  This  should  be  carefully 
ascertained,  as  1  have  seen  serious  and  dangerous 
symptoms  follow. 


In  a  few  cases  only  local  irritation  is  observed, 
while  in  very  few  no  irritative  symptoms  may  be 
complained  of.  I  draw  attention  to  this  symptom, 
because  little  mention  is  ma-le  of  it  in  ordinary  text 
books.  This  general  eruption  lasts  from  two,  three, 
four  to  twenty-four  hours.  Associated  with  it  is  vomit- 
ing, frequently  only  once  ;  occasionally  excessive.  The 
rash  is  generally  followed  by  a  vesicle  which  denotes 
the  site  of  the  parasite.  This  vesicle  sometimes  shows 
itself  an  hour  afterwards  ;  frequently  several  hours,  but 
often  a  week,  weeks,  or  even  mouths,  may  elapse. 

I  quote  in  support  one  or  two  specimen  cases  :  — 

Case  A. — At  2  p.m.  a  sepoy  in  Hospital,  attending 
another  comrade  suffering  from  guinea  worm, 
was  suddenly  attacked  with  acute  urticaria, 
largo  wheals.  This  rash  lasted  from  2  P.M.  to 
5-30  P.M.  It  was  attended  with  burning  pain 
in  stoihach,  vomiting  twice.  Four  hours  after 
a  bleb  appeared  over  the  outer  ankle,  and  a 
guinea  worm  followed  in  due  course. 
This  is  an  ordinary  typical  case. 

Case  B. — Is  instructive  and  rare.  At  1  a.m.  a  fine 
looking  sepoy  went  outside  his  house  to  pass 
water.  He  fell  down  and  became  unconscious. 
He  soon  became  deeply  insensible,  almost 
pulseless  and  had  stertorous  breathing. 

After  an  hour  consciousness  partially  re- 
turned and  he  complained  of  severe  burning 
in  the  stomach.  In  two  hours  he  was  in 
a  state  of  semi- stupor  and  vomited  three  times; 
he  was  also  purged  twice.  At  8-30  a.m., 
seven  and  a  half  hours  after,  he  had 
a  dreamy  staring  look,  like  a  man  recovering 
from  a  fit.  His  pulse  was  slow  and  hardly 
perceptible.  The  irritation  of  the  stomach 
was  excessive  and  the  retching  most  violent 
.and  noisy,  disturbing  the  whole  ward.  His 
case  was  serious  and  puzzled  me.  The  diag- 
nosis was  "  possibly  round  worms  in  the 
stomach."  Counter-  irritation,  cocaine,  &c., 
failed  to  relieve  his  symptoms.  At  4  P.M. 
calomel  2  grains  and  santonine  5  grains  were 
given  but  vomited.  At  5  p.m.  a  second  dose 
was  retained.  At  10  p.m.  a  third  dose  was  given ; 
vomiting  now  ceased  and  the  pulse  improved. 

The  next  day  his  pulse  and  expression  were 
sound,  santonine  having  failed  to  expel  round 
worms,  and  it  having  been  elicited  that  a  small 
rash  had  shown  itself  for  a  short  time  on  the 
neck  during  the  previous  day,  the  diagnosis 
was  changed  to  guinea  worm.  Three  days 
after,  a  swelling  showed  itself  over  the  right 
heel,  and,  after  a  further  period  of  five  days,  a 
free  incision  let  out  a  quantity  of  pus,  and  a 
guinea  lojrm,  strong,  vigorous  and  moving 
like  a  snake. 

Case  C. — Sepoy  had  urticaria  for  three  hours, 
followed  by  heat  and  swelling  of  knee  joint. 
Guinea  worm  diagnosed.  Santonine  5  grains 
given  on  four  days.    The  joint  effusion  was 


NOTE  ON  THE  SYMPTOMS  OF  FILAEIA  MEDINENSIS. 


119 


absorbed    and    the    patient   discharged  to 
duty,  still  I  believed  my  diagnosis  was  right. 
Forty-three    days   after,    this   patient  was 
readmitted  with  four  guniea  worms  ;  three 
below  the  left  knee,  one  at    right  ankle. 
Such  cases  are  not  uncommon. 
Case  i).— Adult    admitted  November  26th,  1891, 
Victoria  Hospital,  with  enormous  swelling 
of  leg  and  threatening  gangrene  below  knee, 
knee-joint  greatly  distended,  with  marked  fluc- 
tuation up  to  apex  of   scarpas  triangle.  The 
case  was  very  serious  and  the  patient  could 
give  no  explanation.   1  considered  it  one  of 
acute  suppuration  of  knee,  extending  up  thigh 
and  pressing  on  the  femoral  vein,  thus  caus- 
ing the  enormous  oedema.    Under  chloroform 
the   knee  joint   was   laid  open  by  a  curved 
incision   on  its    outer  side.    After   a  pint 
of   pus   had  escaped,  a  large  guinea  worm 
appeared.    This    parasite   in   the  knee  joint 
was  the  cause  of  this  serious  mischief.  When 
a  guinea  worm   is  seen  under  the  skin  it 
should   be  cut  down   on   immediately  and 
removed  entire.    Regarding   the  length  of 
this    filaria,   my   limit   is  32  inches.  The 
average  is  20  to  80  inches  in  Central  India 
measured  fi'esh  on  removal  from  the  body. 
If  placed  in  water  it  absorbs  that  fluid,  and 
its  length  is  thereby  much  increased. 

Treatment. — Free  and  very  early  incisions  are  re- 
quired, in  all  cases  of  swelling  and  inflammation. 
Probably  the  most  recerd  is  the  best.  This*  treat- 
ment consists  in  the  subcutaneous  injection  into 
three  or  four  places  around  the  circumference  of  the 
bleb,  or  spot  whence  the  worm  issues,  of  a  solution 
of  hydrargyri  bichloride  strength  1  in  1,000. 

A  syringe  full,  holding  30  minims,  is  generally 
injected  into  three  places. 

This  treatment  is  carried  out  every  second  day  for 
two  occasions. 

Pain  and  swelling  follow  lasting  for  several  days. 
The  exuding  portion  of  the  worm  dries  up,  and  the 
symptoms  disappear  at  varying  intervals. 


MYCETOMA. 

BT  J.  B.  BOCARRO,  L.M.  &  S.,  BO., 
Assistant  Surgeon. 

Of  the  diseases  common  to  India,  mycetoma  may 
be  regarded  as  one  deserving  of  some  attention,  inas- 
much as  it  offers  to  microscopists  and  pathalogists  a 
very  interesting  field  for  research  ;  and,  accepting  the 
disease  as  being  of  fungoid  origin,  as  recent  dis- 
coveries have  shown  it  to  be,  it  further  opens  out  an 
avenue  for  investigation  into  the  natural  history  of  the 
fungi  (for  there  exist  at  least  two  of  them),  their 
preventive  treatment,  and  a  host  of  other  important 
considerations,  all  which,  up  to  the  present  day,  lie 
on  the  background  of  obscurity. 

*  British  Medical  Jourual,  Juae  7th,  1894.  By  Dr.  Emily. 


The  scientific  history  of  mycetoma,  or  Madura 
disease,  dates  from  the  year  1874,  when  Dr.  H. 
Vandyke  Carter  published  his  invaluable  monograph 
on  the  subject,  and  promulgated,  for  the  first  time, 
the  view  of  the  parasitic  nature  of  the  disease — au 
entophyte  belonging  to  the  vegetable  kingdom  being, 
it  was  said,  the  offending  agent. 

Dr.  Carter's  investigations  led  to  the  conclusion  that 
both  forms  of  the  disease,  the  black  and  the  pale,  or, 
as  Dr.  Carter  named  them,  the  melanoid  and  ochroid 
varieties,  resulted  from  the  infection  of  one  and  the 
same  parasite— the  Chiony-phe  carteri,  the  pale  form, 
it  was  asserted,  being  only  a  defaced  state  of  develop- 
ment of  the  black.  Drs.  Lewis  and  Cunningham 
admitted  the  fungoid  nature  of  the  black  particles,  but 
were  disposed  to  look  upon  them  as  accidental  growths 
and  not  in  any  way  connected  with  the  production 
or  causation  of  the  disease  :  the  fungal  nature  of  the 
roe-like  particles  in  the  white  variety  they  denied  in 
toto,  regarding  them  merely  as  metamorphosed  fat. 

From  recent  investigations  conducted  in  Europe, 
the  parasitic  nature  of  the  disease,  as  first  discovered 
by  Dr.  Carter,  is,  however,  now  generally  admitted. 
Bassini,  in  1888,  pointed  out  the  mycelial  nature  of  the 
tumour  in  a  case  of  the  black  variety  found  in  Italy, 
the  first  case,  it  seems,  known  in  Europe.  Dr. 
Kanthack,  in  1892,  had  likewise  shown  the  disease  to  be 
of  fungal  origin,  and  has  since  tried  to  identify  it  (the 
white  variety  at  all  events)  with  actinomycosis.  More 
recently,  in  1893,  Drs.  Boyce  and  Surveyor  have  demon- 
strated both  forms  of  this  disease  as  being  essentially 
fungoid  growths,  and  more  than  that  they  have  b=en 
able  to  indicate  difl:erences  under  the  microscope  exist- 
ing between  the  fungi  of  the  two  varieties  of  the 
disease.*  They  say  :  '•  We,  on  the  other  hand,  will 
bring  forward  reasons  for  believing  that  there  are  at 
least  two  distinct  fungi,  one  a  very  highly  organised 
species,  the  other  a  very  delicate  and  lowly  organised 
type,  presenting  very  many  of  the  characters  of  i  c- 
tinomyces."  And  they  further  add  that,  while  some  of 
the  leading  features  of  the  roe-like  particles  favour  a  re- 
lationship with  actinomyces,  from  others  they  cannot,  in 
their  present  state  of  knowledge,  draw  any  conclusions. 

In  the  course  of  the  past  year  Professor  Boyce  for- 
warded to  the  Civil  Hospital,  Hyderabad,  Sindb,  a 
number  of  Glycerine-Agar  tubes  for  inoculation,  and 
these  Dr.  Keith  (late  Civil  Surgeon,  Hyderabad,  Sindh) 
and  I  inoculated  with  particles  from  fresh  specimens 
of  both  the  black  and  white  varieties.  Of  these 
inoculations,  Drs.  Boyce  and  Surveyor  write  that 
they  have  not  yet  been  able  to  cultivate  the  black 
fungus,  but  that  in  the  case  of  the  white  variety  they 
have  met  with  success,  and  the  exhibits  before  you, 
gentlemen,  marked  A  and  B  (the  two  sealed  test  tubes) 
contain  the  cultivated  streptothrix  from  the  white 
variety  of  mycetoma,  which,  it  will  be  seen,  resembles 

*  Note. — A  detailed  report  of  their  method  of  investigation  and 
its  results  may  be  read  in  the  Philosophical  Transactions  of  the 
Royal  Society  of  London,  Vol.  185  (1894)  B.,pp.  1-14,  in  a  paper 
entitled  "  Upon  the  existence  of  more  than  one  fungus  in  Madura 
Disease  (Mycetoma), " 
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very  closely  the  streptothris  of  actinomyces.  Drs. 
Boyce  aud  Surveyor  are.  at  present,  working  out  the 
niorphology  and  characters  of  this  white  pure  culture. 
I  have  also  here  placed  for  your  inspection  microscopical 
and  i)athological  specimens  and  a  few  photographs  of 
the  two  varieties  of  fungoid  growths.  The  microscopical 
specimens  and  the  two  test  tubes  have  been  obtained 
from  the  Pathological  liaboratory  of  University  College, 
London,  and  1,  here,  with  pleasure  and  deep  gratitude, 
beg  to  express  my  indebtedness  to  Prof.  Boyce  and 
Dr.  Surveyor  for  having  so  very  kindly  favoured 
me  with  tliem.  The  pathological  specimens  and  the 
photographs  are  my  own  collections  from  cases  that 
have  appeared  in  the  Civil  Hospital,  Hyderabad,  Siudh. 

In  the  face  of  the  evidence  that  the  pale  pariicle 
has  been  successfully  grown  by  artificial  cultivation 
outside  the  human  body  doubts  should  no  longer  be 
entertained  that  this  fungus  is  the  cause  of  the  white 
variety  of  the  disease  ;  but  Prof.  Boyce  gives  further 
proofs'  of  the  fact  by  the  success  he  has  met  with  in  his 
experiments  to  reproduce  the  disease  in  animals. 
Subcutaneous  inoculation  of  rabbits,  guinea-pigs, 
monkeys,  and  rats,  with  the  artificial  culture  above 
referred  to,  gives  rise,  it  would  appear,  to  a  local 
re-action,  without  any  general  infection  of  the  system, 
and  following  the  re-action  the  production  of  a  tumour 
of  slow  growth,  which,  on  section,  is  found  to  bear 
the  characters  of  the  original  inoculated  matter.  I  may 
add  that,  in  my  hands,  direct  inoculation  of  rabbits  aud 
dogs  with  fresh  particles  from  either  variety  has 
hitherto  proved  a  failure. 

Bearing  in  mind  the  knowledge,  as  described 
above,  of  the  microscopy  and  macroscopy  of  the 
disease,  I  set  myself  to  observe  how  far  clinical  history 
bore  out  the  two  important  points  connected  with  the 
disease,  firstly.,  the  fungal  origin  of  either  forms  of 
the  disease,  and,  secondly,  the  fact  that  they  were 
probably  due  to  two  distinct  forms  of  mycelial  growths, 
as  Drs.  Boyce  and  Surveyor  have  indicated. 

With  regard  to  the  former  consideration — the 
fungal  origin  of  the  disease— the  fact  that  the  disease 
begins  ah  externa  has  an  important  bearing.  Clinical 
observations  *  made  by  me  in  the  Civil  Hospital 
at  Hyderabad,  Sindh,  aud  reported  in  the  Indian 
Medical  Record  under  date  June  1st,  1894,  help  to 
establish  this  conclusion.  All  cases  of  early  growths 
have  been  cases  of  superficial  growths.  Dissection 
of  the  growth  during  operation,  or  sections  of  the 
diseased  part  after  excision  or  amputation,  afford 
evidence  of  the  disease  beginning  generally  in  the  loose 
cellular  tissue,  often  in  the  subcutaneous  cellular 
tissue,  thence  subsequently  extending  along  muscular 
and  tendinous  sheaths  to  the  other  soft  structures, 
and  finally  invading  the  hard  structures. 

The  observations  apply,  in  all  respects,  to  both  forms 
of  the  disease,  the  black  and  the  pale,  and  these  facts, 
coupled  with  certain  clinical  points  as  detailed  below 
in  the  general  history  of  the  cases,  all  incline  towards 

*  Lancet,  September  1893. 


the  conclusion  that,  not  only  is  there  a  definite  local 
agent  or  agents  at  work  which  causes  the  disease,  but 
also  that  such  local  agent  or  agents  starts  its  destruc- 
tive process  from  a  superficial  site. 

The  clinical  points  are  as  follows  : — 

(a)  Tlie  caii.te  assigned,  vis.,  wounds,  sores,  the  prick 

of  thorns,  &c.  The  habvl  (Acacia  arabica) 
thorn  is  frequently  mentioned  as  the  primary 
source  of  irritation,  and  I  have  myself  many 
times  detected  the  points  of  these  thorns  im- 
bedded in  the  tumour. 

(b)  Tiie  occupation  of  the  patient,  the  disease  being 

common  among  tillers  of  the  soil,  or  among 
those  who  have  some  time  or  other  of  their 
lives  exposed  themselves  to  influences  such  as 
commonly  surround  people  of  the  agricultural 
class,  e.ff.,  boatmen,  shepherds,  pedlers,  pot- 
ters, &c. 

(«)  7 he  common  seat  of  the  disease,  the  feet  and  hands 
being  generally  affected,  the  former  far  more 
than  the  latter.  In  over  90  per  cent,  of  the 
cases  observed  in  the  Civil  Hospital,  Hydera- 
bad, Sindh,  these  were  the  common  situations, 
the  exceptions  being  a  case  of  the  black  variety 
occurring  in  the  right  scapulo-vertebral  inter- 
space, another  near  the  right  sacro-iliac  joint, 
one  in  the  left  leg,  and  one  over  the  right 
knee. 

(d)  Lastly,  and  above  all,  the  fact  that  the  disease 
could  be  completely  eradicated  by  excision  of 
the  superficial  growth. 

As  regai-ds  the  second  consideration — whether  the 
two  varieties  are  simply  transitional  stages  of  one  and 
the  same  fungus,  as  Dr.  Carter  holds,  or,  whether  the 
two  forms  are  perfectly  independent  of  each  other  in 
their  morphological  nature,  as  Drs.  Boyce  and  Survevor 
have  pointed  out — I  beg  to  adduce  the  following  clinical 
points  in  evidence  of  the  latter  view. 

They  are,  briefly,  as  follows  : — 

(1.)  The  general  historical  data  for  either  variety 
are  the  same,  with  this  important  difference 
that  in  all  cases,  without  exception,  patients 
have,  with  reference  to  both  forms  of  the 
disease,  distinctly  stated  that  from  the  very 
earliest  indication  of  the  existence  of  the 
growth,  when  one  or  more  maniillated  excres- 
cences appeared  upon  the  surface  and  burst, 
the  sinuses  so  formed  gave  exit,  throughout 
the  rest  of  the  course  of  the  disease,  either  to 
pale  or  to  black  particles,  but  never  to  both 
kinds  at  the  same  time,  or  to  one  kind  first, 
and,  at  a  later  date,  to  another. 

(2.)  As  to  the  idea  of  the  defacement  of  the  fungus, 
while  one  would  naturally  expect  a  period 
of  stasis  in  the  growth  of  the  tumour,  there 
was,  on  the  contrary,  following  the  periodical 
extrusion  of  particles,  observed  a  more  or  less 
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gradual  increase  in  its  size,  and  in  no  instance 
was  there  noted,  at  any  time,  limitation  or 
retrogression  of  growth. 

(3.)  Sections  and  cross-sections  have  not,  at  least 
in  my  experience,  shown  any  admixtnre  of 
the  two  kinds  of  fungoid  particles  in  one  and 
the  same  specimen  ;  on  the  other  hand, 
there  was  a  curious  completeness  manifest  in 
the  anatomical  characters  of  each  individual 
variety. 

(4.)  In  the  dissection  of  infiltrated  parts,  on  follow- 
ing up  the  advancing  course  of  the  disease 
along  tendons,  fasciae,  and  areolar  tissue  to 
its  termination,  where,  it  must  be  admitted, 
the  disease  is  to  be  found  in  its  earliest  stage 
of  development,  there  is  invaiiably  discovered 
pale  particles  in  the  pale  kind,  and  black 
particles  in  the  black  kind,  and  so  far  as  the 
naked-eye  appearance  goes,  no  transitional 
stages  of  growth  from  one  to  the  other. 

(5.)  Careful  excision  of  these  terminal  sites  of  the 
disease  effectually  cuts  off  all  chances  of  re- 
currence ;  if  not  the  disease  tends  to  relapse, 
in  which  case  the  pale  is  followed  by  the  pale, 
and  the  black  by  the  black  form  of  growth. 
Five  secondary  and  in  one  case  a  tertiary 
relapse  of  this  kind  have  been  observed  by 
me  in  the  Civil  Hospital,  Hyderabad,  Sindh. 
With  regard  to  statistics  on  the  subject,  I  beg  to 
refer  you,  gentlemen,  to  my  table  of  100  cases  of  the 
disease  treated  in  the  Civil  Hospital,  Hyderabad,  Sindh, 
from  March  1883  to  March  1893,  and  published  in  the 
Indian  Medical  Record,  August  1893.    Since  March 
1893  up  to  1st  October  last,  I  have  operated  upon 
31  cases,  16  from  April  to  December  1893,  of  which 

14  were  of  the  black  kind  and  2  of  the  tvhite,  and 

15  from  January  to  October  1894,  of  which  8  were 
of  the  black  and  7  of  the  ichite  variety.  Thus,  there 
have  occurred  in  18  months  a  total  of  31  cases  of  the 
disease,  of  which  22  were  of  the  black  and  9  of  the 
white  fungus.  As  regards  sex,  of  these  31  cases,  27 
were  males  and  4  females  .(all  wives  of  cultivators)  ; 
and  as  to  caste,  25  of  them  were  Mahomedans  and  6 
Hindus.  The  disproportion  in  caste  may  be  explained 
by  the  fact  that  the  greater  part  of  the  rural  popula- 
tion in  Sindh  is  Mahomedan. 


A  CASE  OP  LYMPHADENOMA  (HODGKIN'S 
DISEASE)  IN  A  NATIVE. 

BY  J.  CHATTOR  WHITE,  M.D., 
Surgeon-Captain,  I.  M.  S. 

The  comparative  rarity  of  this  disease  in  the  native 
of  India  is  my  apology  for  bringing  this  case  before 
the  Congress,  and  1  venture  to  think  that  some  of  the 
clinical  features  will  be  not  altogether  devoid  of  interest. 
Chevers,  daring  a  long  experience  of  India,  says  :  "  I 
only  saw  two  genuine  cases  of  Hodgkin's  disease,,  one 
in  a  European  and  another  in  a  native  gentleman  of 


high  rank,  in  whom  it  proved  rapidly  fatal.  In  August 
1880,  Assistant  Surgeon  K.  C.  Banner  jee  brought  before 
the  Calcutta  Medical  Society  an  imperfectly  detailed  case 
of  a  Mahomedan,  aged  30,  who  died  with  an  enormous 
amount  of  glandular  disease  after  about  22  months' 
suffering.  Death  appears  to  have  been  caused  by 
erosion  of  the  vertebrae  by  a  matted  mass  of  mesenteric 
and  retroperitoneal  glands."  I  have  met  with  the 
disease,  both  at  home  and  on  the  Continent,  fairly 
frequently,  and  very  full  and  complete  accounts  of 
its  obscure  pathology  have  been  given  by  Cowers, 
Wilks,  and  Taylor  in  England,  and  by  Verchow  and 
Wunderlich  in  Germany.  The  case  I  wish  now  to 
bring  to  your  notice  is  that  of  a  man,  Mir  Baksh, 
aged  36,  a  native  of  this  district,  who  was  admitted  into 
the  Mozuffarnagar  Dispensary  on  July  19th,  1894,  suffer- 
ing from  a  series  of  multiple  enlargements  of  all  the 
superficial  lymphatic  glands  of  the  body.  He  first 
noticed  a  swelling  in  his  armpits  a  year  ago,  and  in  the 
following  October  the  ino-uinal  glands  on  both  sides 
became  affected.  About  three  weeks  ago  he  noticed  swell- 
ings  under  the  jaw  and  around  the  neck,when  deglutition 
became  difficult  and  his  health  bad.  He  had  not  suffered 
from  syphilis,  nor  had  any  of  his  relatives  ever  been 
similarly  affected.  His  general  surroundings  were 
malarial  and  his  food  bad  ;  he  was  emaciated,  anaimic 
and  weak,  Gowers  points  out  that  peripheral  irritation, 
such  as  a  bad  tooth,  or  a  discharge  from  the  ear,  is  not 
unfrequently  the  cause  of  the  first  glandular  enlarge- 
ment. This  man  had  for  years  suffered  from  granular 
lids,  but  I  hardly  thinkthereis  stiflficient  reason  for  sup- 
posing that  in  this  case  the  condition  of  the  lids  had 
anything  to  do  with  the  starting  of  the  general  disease. 

On  examination  it  was  evident  that  the  hpemopoetic 
system  was  the  primary  seat  of  the  morbid  change  ; 
every  palpable  group  of  lymphatic  glands  was  affected. 
The  cervical  chains  were  all  enlarged,  but  had  not 
become  aggregated.  The  sub-maxillary,  sub-lingual, 
and  parotids  of  both  sides  were  greatly  enlarged  and 
conglomerate.  The  adenoid  tissue  of  the  pharynx  and 
fauces  was  involved,  and  the  tonsils  when  palpated  felt 
like  almonds.  The  voice  was  hoarse,  and  there  was 
difficulty  in  deglutition,  but  the  recurrent  laryngeal 
was  not  paralysed  by  pressure.  The  thyroid  was  much 
enlarged,  and  the  mediastinal  glands  were  also  mani- 
festly involved.  The  mesenteric  glands  were  easily  felt 
on  palpation,  and  from  the  enlarged  retroperitoneal  and 
lumbar  glands  of  the  left  side  there  was  a  copious  dis- 
charge of  lymph,  which  found  exit  at  the  bottom  of  the 
abdomen  above  Poupart's  ligament.  There  was  no 
evidence  of  change  in  the  thymus,  nor  was  there  any 
caseation  or  suppuration  in  any  one  of  the  enlarged 
glands.  The  spleen  was  considerably  increased  in 
size,  smooth  on  the  surface,  and  could  be  felt  well 
below  the  ribs.  There  was  slight  ascites  and  swelling 
of  both  extremities.  Both  lungs  were  affected  and  sub- 
pleural  and  mediastinal  lymphomata  were  probably 
present. 

At  the  right  base  there  was  friction,  algophony 
and  all  the  physical  signs  of  pleurisy.  The  upper 
lobe  was  tympanitic,  while  over  the  surface  of  both 
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lungs  posteriorily  were  scattered  patches  of  consolida- 
tion, no  doubt  subpleural  glandular  enlargements  from 
invasion  of  the  lung  substance  by  the  disease. 

The  expiratory  murmur  was  prolonged  ;  increased 
local  resonance  with  bronchial  breathing  and  subcrepi- 
tant  rales  was  heard  at  various  positions  scattered  over 
the  lungs.  The  organs  presented  almost  every  variety 
of  physical  sign,  and  there  was  no  doubt  that  metastatic 
deposits  were  present  in  the  lung  substance.  The 
cough  was  brassy  and  there  was  a  sJight  dirty  ex- 
pectoration. There  was  slight  precordial  dulness  ex- 
tending over  to  the  right  side  of  the  sternum  and 
there  was  a  presystolic  murmur  and  accentuation  of  the 
second  sound  at  the  base  of  the  heart.  The  pulse  was 
frequent  106,  soft  and  compressable  and  equal  on  both 
sides.  The  patient  had  not  had  epistaxis,  nor,  as  far  as 
1  could  see,  were  there  any  petechje  or  subserous 
haemorrhages. 

There  was  a  dull  apathetic  look  about  the  man's 
face,  and  his  color  more  nearly  approached  a  light 
chocolate   brown   than   any   other   hue.    His  urine 
was  normal.    The  blood,  on  examination,  was  found 
to  be  distinctly    deficient  in  red  cells,  there  being 
only  about  53  per  cent  of  the  normal.  Leukaemia 
was  marked,  there  being,  an  excess  of  white  cells  in  a 
proportion  of  about  1  white  to  75  red.     The  red  cells 
were  also  poor  in  hseraoglobiu,  it  beiog  estimated  at 
about  45  per  cent,  of  the  normal.    On  staining  a  speci- 
men after  Ehrlich's  method  with  eosine  and  logwood, 
the  eosinophile  corpuscle  was  not  found  present.  This 
cell  was  first  noticed  by  Ehrlich  and  afterwards  by 
Miiller,   and  was  supposed  to  be  pathognomonic  of 
lymphadenoma    It  is  probably  in  this  case  an  altered 
cell  element  of  the  new  growth.    It  differs  from  the 
ordinary  leucocyte  in  being  larger  and  commonly  contains 
more  than  one  nucleus.    It  is  readily  stained  by  eosine 
and   ha3matoxylin,   and   though    usually   present  in 
Hodgkin's  disease  is  not  invariably  so.    It  is  found 
abundantly    in  ordinary    splenic  leucocythemia,  but 
is  of  doubtful  diagnostic  value,  as  was  pointed  out 
hy   Kantluick  (B.  M.  J,  16.  7.  92  p.  120)  and  by 
Neusser,    Leyden   and    Janowski,    who  found  large 
numbers  of  these  cells  in  gouorrhoeal  pus.  Kanthack 
also  found  them  in  phthisis  and  in  abscesses,  and  he 
considers  their  presence  or  absence  of  no  diagnostic 
value  in  distinguishing  Hodgkin's  disease  from  ordinary 
leukfemia. 

The  temperature  throughout  the  case  under  notice 
was  of  the  curiously  characterstic  hectic  type.  It 
never  exceeded  102  and  never  quite  touched  the  normal 
curve.  No  febrifuges  were  administered  for  its  control. 
Arsenic  was  exhibited  in  large  doses  :  iron,  turpentine, 
stimulants  and  a  nourishing  diet  were  also  prescribed. 
I  gave  thyroid  gland  tabloids  a  trial  but  with  absolute- 
ly negative  results,  and  as  far  as  I  can  see  a  fatal 
ending  will  inevitably  ensue,  probably  within  the 
next  few  months. 

From  enquiries  I  have  made,  I  learn  that  the 
disease  in  the  North- West  Provinces  is  very  rare. 
It  is  the  first  case  I  have  met  with  in  this  country, 


and  I  should  be  glad  to  know  if  it  is  equally  rare 
over  the  rest  of  India. 


SOME  CLINICAL  ASPECTS  OF  THE  COAGU- 
LABILITY  OF  THE  BLOOD. 

■     BY  L.  ROGERS,  M.B.,  B.3.,  F.S.O.S., 
Surgeon- Lieutenant,  I.  M.  S. 

In  venturing  to  read  before  you  a  few  remarks  on 
some  clinical  applications  of  Dr.  Wrighfs  method  of 
estimating  the  coagulability  of  the  blood,  I  must 
crave  j^our  kind  indulgence,  as  much  of  it  has  been 
prepared  whilst  on  the  line  of  march.  In  fact,"  it  is 
only  because  I  believe  my  subject  to  have  an  impor- 
tant practical  bearing  on  many  pathological  processes 
of  every-day  occuiTcnce  that  I  am  bringing  it  to  your 
notice  to-day. 

The  method  introduced  by  Dr.  Wright  of  Netley  is  a 
very  simple  one.  It  consists  in  pricking  the  finger  tip 
as  in  the  use  of  Grower's  hoemocytometer  and  drawing 
up  a  small  quantity  of  blood  into  a  fine  tube  of  uni- 
form calibre.  From  four  to  six  tubes  are  filled  at 
noted  intervals,  half  a  minute  between  each  being  a 
convenient  time.  By  blowing  down  these  at  given 
intervals  the  shortest  time  in  which  the  blood  is  found 
to  be  clotted  so  that  it  cannot  be  blown  out  of  the  tube 
will  be  the  coagulation  time.  With  a  little  practice  it 
can  be  determined  to  within  15  or  even  5  seconds.  The 
noi-mal  time  of  a  healthy  person  is  usually  between 
2  5  and  5  minutes,  and  varies  slightly  with  the  tem- 
perature and  the  time  of  day  especially  in  relation  to 
meals,  being  shorter  after  a  full  meal  and  longer  after 
a  fast — an  important  point  which  I  shall  refer  to  agaifi 
presently.  My  own  time  has  been  recently  very  con- 
stantly between  2min.  ISsec.  and  2min  20sec.  I  pass  on 
to  the  consideration  of  the  methods  of  increasing  and 
decreasing  the  coagulation  of  the  intravascular  blood, 
most  of  which  have  been  recently  studied  by  means  of 
this  instrument.  The  late  Dr.  AVookbidge,  whose 
work  threw  so  much  light  on  the  vexed  question  of 
coagulation,  found  that  extracts  of  the  thymus  thyroid 
and  other  glands  contained  substances  which  he  called 
tissue  fibrinogens,  and  which,  when  injected  into  the 
carotid  artery  of  a  dog,  produced  in  small  quantities 
clotting  in  the  portal  vein,  followed  by  htemorrhagic 
impacts,  and  in  larger  quantities  instantaneous  clotting 
of  all  the  blood  in  the  body.  This  is  by  far  the  most 
powerful  accelerator  of  intravascular  clotting.  He  also 
found  that  when  partial  clotting  was  produced  in  the 
body,  the  remainder  of  the  blood  of  the  animal  remain- 
ed fluid  after  its  removal  from  the  body.  This  he 
describes  as  the  negative  phase  of  coagulation. 

I  now  come  to  the  clinically  more  important  sub- 
stance, calcium  chloride.  This  salt  is  very  important 
in,  if  not  essential  to,  the  process  of  clotting  as  Dr. 
Wright  holds  it  to  be.  It  is  present  in  normal  blood 
and  in  Wooldridge's  tissue  fibrinogens  in  small  quanti- 
ties. If  it  is  precipitated  from  blood  by  the  addition 
of  sodium  citrate,  such  blood  will  remain  indefinitely 
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liquid.  Its  action  when  added  to  the  blood  of  accele- 
rating coagulation  can  be  demonstrated  either  by 
mixing  them  in  a  fine  tube  containing  a  mixing 
chamber  or  by  estimating  the  coagulability  of  the 
blood  both  before  and  after  taking  it  internally.  As 
the  latter  is  the  more  satisfactory  method,  I  shall  refer 
to  it  only  in  relation  to  this  and  other  drvigs.  As  a 
typical  experiment,  I  may  quote  one  I  did  at  Netley 
in  1893.  After  finding  my  coagidation  time  to  be  5:^min. 
I  took  15  grains  of  calcium  chloride  at  7  p.m.,  and 
again  at  7  a.m.  the  next  morning.  At  3-30  p.m.,  the 
same  time  of  the  day  as  the  previous  estimation,  my 
coagulation  time  was  only  If  minutes ;  the  day  after 
it  was  3 1,  and  on  the  fourth  day  it  had  got  back  to  5  ^min. 
again.  It  might  be  thought  that  in  the  case  of  any- 
one whose  natural  time  was  a  short  one  and  l^min. 
has  been  observed  that  large  or  frequently  repeated 
doses  of  this  drug  might  cause  a  dangerous  increase  of 
coagulability.  This  however  is  not  the  case,  as,  if  the 
drug  is  pushed  after  a  temporary  increase,  the  coagula- 
bility lessens,  until  it  is  even  lower  than  noi'mal.  This 
is,  I  think,  analogous  to  the  negative  phase  of  coagula- 
tion mentioned  above. 

Another  very  important  and  clinically  useful  method 
of  increasing  the  intravascidar  coagulability  is  by  the 
inhalation  of  CO.  gas,  preferable  by  a  Kipp's apparatus, 
or  in  default  from  a  jug  or  inhaler  filled  with  chalk 
and  hydrochloric  acid.  Professor  Wright  who  worked 
out  this  method  has  recently  administered  the  gas 
from  an  India-rubber  bag  by  a  Clover's  inhaler,  by 
means  of  which  it  can  be  diluted  with  any  desirable 
amount  of  air.  By  this  means  an  even  well  marked 
increase  of  coagulability  can  be  produced  than  by 
giving  CaCl2  .  For  instance,  in  the  case  of  a  hfemophilic 
child  in  whom  the  coagulation  time  had  been  accelerat- 
ed from  between  45mins.  and  1  hour  up  to  2min. 
35sec.,  by  taking  CaCls ,  which  latter  time  was  not 
hastened  by  the  addition  of  this  salt  to  the  extravas- 
cular  blood  shewing  the  beneficial  action  of  the  cbug 
had  reached  its  limit,  the  administration  of  CO2  gas 
further  quickened  it  to  Imin.  40sec. 

These  are  the  more  important  of  the  coagulation- 
accelerators.  During  the  last  two  months  I  have  been 
investigating  the  action  of  various  drugs,  more  espe- 
cially those  usually  considered  to  have  haemostatic 
properties  on  coagulation.  Although  I  have  not  conclud- 
ed my  experiments,  I  may  mention  a  few  results  that  I 
have  obtained  by  estimating  the  coagulation  time  both 
before  and  after  taking  them.  Thus,  my  time  being 
3min.  25see.  at  8  a.m.,  I  took  half  a  drachm  of  turpen- 
tine at  10-45  A.M.  At  1-45  p.m.,  that  is,  three  hours 
later,  it  was  2min.  45sec.,  and  at  3-45  p.m.  was  2min. 
50sec.,  an  acceleration  of  40secs  having  been  produced. 
The  next  moming  it  was  again  normal,  namely,  3min. 
20sec.  Grallic  acid  in  two  20-grain  doses  produced  no 
effect.  _  Ergo  tine  gr.  5  had  no  effect,  and  this  taken 
with  its  power  of  raising  the  blood  pressure  supports 
what  I  believe  is  the  clinical  experience  of  most 
medical  men,  namely,  the  uselessness  of  ergot  in  any 
form  of  hsemorrhage  other  than  uterine.  Two  drachms 
of    the    liquid    extract    of    hammamelis  produced 


slight  acceleration  in  one  experim'ent.  Lastly  20  grs.  of 
potassium  iodide  produced  no  effect,  a  point  of  interest 
in  connection  with  its  use  in  the  treatment  of  aneurisms, 
in  which  there  is  no  suspicion  of  syphilis. 

I  now  come  to  the  consideration  of  substances  which 
reduce  coagulability.  Extravascularly  the  additions  of 
leech  extract,  citrates,  tartrates,  oxalates,  malates  to  blood 
will  prevent  its  clotting,  but  when  taken  by  the  mouth 
they  do  not  affect  it.  Dr.  Wright  has  however  proved 
that  citric  or  tartaric  acid  taken  by  the  mouth  will  always 
lessen  coagulability.  Again  by  reducing  the  propor- 
tion of  COo  in  the  blood  either  by  rapid  respiratory 
movements,  or  better  by  the  administration  of  O2  gas 
has  the  same  effect.  I  believe  that  much  of  the  bene- 
fit derived  from  the  inhalation  of  oxygen  in  some  cases 
of  pneumonia  depends  more  on  its  effect  in  clotting  in  a 
feeble  contracting  right  ventricle  than  on  anything  else. 
Again,  alcohol  either  half  a  pint  of  champagne  or  lOccs 
of  absolute  alcohol  (according  to  the  taste  of  the  ex- 
perimenter) causes  a  considerable  retardation,  as  from  6 
to  9^  minutes  in  one  experiment.  This  fact  should  be 
borne  in  mind  in  giving  alcohol  during  or  after  hae- 
morrhage, especially  as  this  drug  also  stimulates  the 
heart  and  causes  vasodilatation. 

Having  thus  briefly  considered  some  results  of  recent 
research   on   coagulation,   I  pass  on  to  their  clinical 
application.    Firstly,  can  we  derive  any  help  from  them 
in   controlling   htemorrhage  ?    As    regards  external 
hteraorrhage  \  or  ^  per  cent,  solutions  of  CaCl^ ,  espe- 
cially if  combined  with  solutions  of  tissue  fibrinogens 
obtained  from  watery  solutions   of  thyroid  testicle  act 
locally  as  physiological  styptics  which  have  none  of 
the  disadvantages  of  the  actual  cautery.    But  it  is  in 
internal  hajmorrhages  and  diseased  conditions  in  which 
hsemorrhages  occur  that  they  have  and  will  prove  of 
the  greatest  value.    I  will  take  the  case  of  htemop- 
tysis.    In  July  1893  at  Netley  Hospital  severe  htemop- 
tysis   in   a   case   of  phthisis   came   under  my  care. 
Haamorrhage  began  at  2  a.m.,  and  in  spite  of  erjot 
and  sulphuric  acid  a  pint  of  blood  had  been  lost  by 
10  A.M.  Turpentine  15  minims  every  four  hours  was  now 
ordered  and  continued  until  2  a.m.  the  next  morning. 
During  this  time  the  bleeding  was  less,  but  another 
pint  was  measured  in  the  24  hours,  and  blood  which 
clotted  in  the  vessel  continued  to  be  brought  up.  At 
5  P.M.,  that  is  15  hours  after  the  last  dose  of  turpentine, 
15  grains  of  CaCla  was  given.   The  ha}morrhage  ceased 
within  20  minutes  of  this  dose.    The  coagulation  time 
taken  before  this  dose  was  4i  minutes  and  afterwards 
4j,  shewing  only  slight  acceleration — a  fact  that  has  been 
observed  in  other  cases  in  which  active  haemorrhage 
has  ceased  after  the  use  of  this  drug  as  if  it  was  partly 
expended  in  producing  its  result.    In  this  case  the 
partial  action  of  the  turpentine  followed  by  the  com- 
plete action  of  the  more  powerful  CaCl2  fully  bears  out 
clinically  the  results  of  the  above  described  experi- 
ments.   I  have  had  two  other  cases  in  which  severe 
heemoptysis  ceased  in  from  10  to  20  minutes  after  15- 
grain  doses  of  Ca  CI2  in  one  of  which  also  other  hae- 
mostatics had  previously  failed.    I  have  had  no  oppor- 
tunity of  trying  it  in  hsematemesis,  but  here  again  it  is 
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likely  to  prove  of  great  value  as  both  its  local  and 
general  action  would  be  brought  into  play.  CaCU  has 
also  checked  otherwise  uncontrollable  haemorrhage  from 
the  bladder.  In  the  hsemorrhage  of  typhoid  fever  I 
think  turpentine  should  be  first  tried  except  in  severe 
cases,  as  OaClj  might  favour  too  much  the  occurrence 
of  that  common  complication  of  the  disease,  namely, 
thrombosis. 

I  now  come  to  the  remarkable  results  that  have 
been  obtained  in  hajmophilia.  This  disease  in  its 
less  severe  form  is  I  believe  far  from  being  rare. 
At  least  I  have  met  with  several  cases  of  it.  Dr. 
Wright  has  found  that  in  htemophilia  coagulation  time 
is  very  much  prolonged,  up  to  over  an  hour  in  some 
cases,  and  that  by  the  administration  of  CaClj  in  15- 
grain  doses  three  times  a  day  the  time  is  very 
much  accelerated  and  in  several  eases  serious  bleeding 
has  been  controlled.  It  is  in  severe  cases  of  this 
disease  in  which  CaCl2  may  fail  to  completely  check 
bleeding  that  the  inhalation  of  GO2  gas  is  of  such  signal 
sei-vice.  The  external  applications  mentioned  before 
have  also  checked  htemophilic  bleeding.  Moreover, 
licemorrhages  into  joints  and  muscles  are  checked  or 
controlled  by  CaCl2  internally,  as  in  the  following 
instance.  A  hospital  friend,  a  graduate  of  the  London 
University,  aged  30,  suffered  f rom  hcemorrhages  into  his 
muscles  and  joints,  one  of  which  resulted  in  a  stili  knee 
j  oint  which  compelled  him  to  retire  from  the  navy. 
Ou  another  occasion  I  aspirated  some  two  ounces  of 
blood  from  his  elbow  joint.  In  September  1893 1  estimat- 
ed his  coagulability  and  found  it  to  be  between  10  and 
1 1  minutes.  This  was  quickened  to  5  or  b  minutes  by  Ca 
CI2  gr.  15  t.  d.  s.  He  found  that  one  of  his  brothers  had 
uu  abnormally  long  coagulation  time.  I  have  since  heard 
from  him  as  follows :  "  Since  you  went  away  I  have  on 
five  or  six  occasions  when  I  felt  an  attack  coming  on  of 
joint  effusion,  or  when  the  joint  had  justfilled,taken60to 
<SOgr.  of  CaCla  in  three  doses,  and  think  1  have  succeed- 
ed in  aborting  an  attack  once  or  twice  and  in  shorten- 
ing it  on  other  occasions."  This  is  a  good  instance 
of  a  moderate  degree  of  haemophilia.  The  lack  of 
(JaClo  in  the  blood  is  evidently  a  very  important,  if 
not  the  most  important,  pathological  feature  of  this 
disease. 

As  scurvy,  a  very  common  disease  in  India,  is  largely 
characterised  by  haemorrhages,  it  occurred  to  me  that 
this  particular  symptom  might  be  due  to  a  deficiency 
of  calcium  salts  rather  than  to  the  diminution  of  the 
normal  alkalinity  of  the  blood.  I  have  only  been  able 
us  yet  to  examine  the  blood  in  one  case,  and  found  the 
foagidation  time  to  be  between  2  and  2^  min.  Lime 
juice  has  been  observed  to  increase  bleeding  from  the 
gums  in  scurvy  owing  doubtless  to  the  coagulation- 
retarding  properties  of  citric  acid.  In  such  a  case  a 
5  per  cent  CaClj  gargle  may  be  used  locally  or  citrates 
and  tartrates  prescribed  instead  of  lime  juice. 

In  cases  of  thoracic  abdominal  and  subclavian 
aneurism,  which  are  not  amenable  to  soft  surgical 
treatment,  it  is  of  primary  importance  to  increase 
the  coagulability  of  the  blood.  I  have  men- 
tioned that  a  low  diet  or  prolonged  fasts  have  the 


very  opposite  effect,  whilst,  on  the  other  hand,  Wool- 
dridge  found  that  a  fatty  diet  largely  increased  the 
amount  of  intravascular  clotting  that  could  be  pro- 
duced in  a  dog  by  the  injection  of  a  given  quantity 
of  tissue  fibrinogen.  Moreover,  I  have  shown  that 
potassium  iodide,  even  in  a  full  dose,  does  not  affect 
coagulation.  The  present  method  of  treating  these 
forms  of  aneurism  by  low  diet  and  potassium  iodide, 
except  in  so  far  as  it  reduces  the  force  of  the  circulation, 
not  infrequently  to  a  dangerous  extent,  has  therefore 
no  rational  basis. 

On  the  other  hand,  by  the  methods  I  have  de- 
scribed, a  marked  increase  of  the  coagulability  can  be  in- 
duced and  maintained  fairly  constantly.  These  methods 
can  moreover  be  applied  in  addition  to  MacEwan's  or 
other  surgical  treatment.  The  administration  of  CO2  gas 
would  doubtless  increase  both  the  rapidity  and,  more 
important  still,  the  firmness  of  clotting  in  any  form  of 
aneurism  to  which  proximal  or  even  digital  compression 
could  be  applied,  and  would  I  think  in  many  cases  do 
away  with  the  necessity  of  operative  measures.  It 
should  however  be  remembered  that  regular  determina- 
tion of  the  coagulability  must  be  made  when  such  treat- 
ment is  used  for  thoracic  aneurisms,  as  in  experiments  on 
animals  intravascular  clotting  has  been  produced  by 
the  administration  of  CO2  after  the  use  of  CaCl2.  Dr. 
Wright  therefore  advises  that  CO2  be  not  given  iE  the 
coagulation  time  be  below  2^  minutes. 

Again,  the  administration  of  CaOl3  by  the  mouth  has 
proved  of  signal  service  in  lessening  or  doing  away  with 
the  danger  of  the  haemorrhage  of  an  operation,  for 
instance,  in  allowing  of  the  removal  of  nasal  polypi  in  a 
haemophilic  subject  when  a  previous  attempt  had  to 
be  abandoned  on  account  of  bleeding.  Moreover,  in  a 
case  of  long-standing  jaundice,  in  which  Mayo  Robson 
feared  to  operate  on  account  of  the  certainty  of  severe 
bleeding,  he  was  enabled  to  do  so  without  any  trouble 
after  giving  CaClj  for  two  or  three  days  beforehand. 
I  woidd  venture  to  suggest  that  it  would  be  of  great 
interest  to  determine  the  coagulation  time  in  cases  of 
leucocythemia,  and  if  it  is  long  to  try  if  it  could  be 
accelerated  sufficiently  to  enable  the  spleen  to  be 
successfully  removed  by  operation,  because  all  such 
attempts  have,  up  to  the  present  time,  proved  fatal  from 
haemorrhage,  and  consequently  we  are  still  in  the  dark 
as  to  whether  the  removal  of  the  spleen  would  be  of 
benefit  in  this  disease  as  many  have  thought.  It  is 
known  that  a  man  is  apparently  none  the  worse  for 
the  removal  of  a  wounded  or  ruptured  spleen,  and  if  the 
well  known  haemorrhagie  tendency  of  prolonged  jaun- 
dice can  be  overcome,  as  I  have  just  mentioned,  why  not 
that  of  leucocythemia  ? 

The  methods  of  retarding  coagulability  have  not  as 
yet  proved  of  such  service  as  the  acceleration.  The 
avoidance  of  alcohol  and  the  vegetable  acids  in 
haemorrhage  has  been  already  mentioned.  Again, 
the  addition  of  1  in  200  sodium  citrate  to  the 
blood  will  precipitate  all  the  CaCl2  and  allow  of  it 
being  kept  liquid  for  an  indefinite  time.  This  I  think 
is  a  more  satisfactory  method  of  keeping  blood  liquid 
for  transfusion  purposes  than  removing  the  fibrin  by 
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whipping  and  filtering  through  muslin,  although  I 
have  used  the  latter  method  successfully. 

Once  more  in  those  peculiar  cases  of  paralysis, 
supervening  shortly  alter  the  return  to  the  surface,  in 
men  who  have  been  working  under  an  excessive  air 
pressure  as  in  divers,  and  which  is  attributed  to  a  libera- 
tion of  gases  in  the  spinal  cord  followed  by  haemorrhage, 
have  recently  at  the  Blackwall  Tunnel  Woiks  been 
treated  with  renewed  aii-  pressure  gradually  reduced 
again  to  normal  in  a  large  iron  vessel  with  success.  In 
these  cases  a  disproportionate  amount  of  COo  gas  is 
retained  in  the  blood,  and  cyanosis  is  a  marked  feature 
of  the  disease.  I  believe  the  true  pathology  of  this 
disease  is  an  intravascular  clotting  followed  by 
hsemorrhagic  infarcts  produced  by  the  excess  of  CO2  in 
the  blood,  similar  to  the  hoemorrhagic  infarcts  of  the 
liver  produced  by  Wooldi-idge  by  the  injection  of  tistue 
fibrinogen  mentioned  earlier  in  this  paper.  This  is 
also  strongly  supported  by  the  fact  that  Dr.  AVright 
has  produced  intravascular  clotting  in  animals  by  C0  < 
gas.  On  account  of  this  I  would  suggest  that  inhala- 
tion of  O2  would  be  a  more  rational  and  more  easily 
applied  remedy  in  the  above  cases  than  the  apparatus 
in  use  at  Blackwall. 

Lastly,  I  would  suggest  the  use  of  the  vegetable 
acids  or  oxygen  in  cases  where  thrombosis  is 
threatening  or  has  commenced,  such  as  after  typhoid 
fever,  in  thrombosis  of  the  cerebral  siuuses  which  Growers 
believes  to  be  a  frequent  cause  of  infantile  hemiplegia 
after  diarrhcea,  in  the  cerebral  arteries,  both  syphilitic 
and  that  form  which  is  so  fatal  after  ligature  of  the 
common  carotid  artery,  in  the  various  thromboses  which 
occur  in  the  puerperal  state,  including  that  terrible  form 
of  obstruction  of  the  pulmonary  artery  which  Playfair 
holds  to  be  in  many  cases  a  primary  thrombosis, — in  all 
these  and  other  conditions  which  will  occur  to  you 
in  which  there  is  an  excessive  tendency  to  thrombosis, 
these  rational  and  scientifically  based  methods  are 
worthy  of  a  carefully  observed  trial.  In  a  critical  case  I 
would  not  hesitate  to  inject  boiled  leech  extract,  which 
I  have  mentioned  will  keep  blood  fluid  outside  the  body 
and  which  causes  no  ill  effects  when  injected  into  the 
blood  of  animals. 

I  have  now  travelled  quickly  over  a  very  wide  field, 
which  should  furnish  ample  scope  for  thought  and 
discussion.  In  conclusion,  I  can  only  hope  that  some 
of  the  suggestions  I  have  so  briefly  and  imperfectly 
brought  forward  may  prove  of  real  service  in  our  every- 
day conflict  with  disease  and  death. 

NOTES  ON  WEIGHTS  OF  HUMAN  VISCERA 
AND  CAPACITY  OF  THE  INTESTINES 
IN  PUNJABIS. 

BY  BELI  RA.JI,  RAI  BAHA.DUK, 
Lahore. 

I  WISH  to  lay  before  you  some  of  the  facts  of  my 
observations  in  the  dissecting  room  of  the  Lahore 
Medical  College.  These  concern  (1)  the  weights  of  the 
viscera  and  calibre  of  the  intestines  as  taken  by  a 
graduated  cone ;  and  (2)  the  position  of  the  kidneys 


above  the  iliac  crests.  The  total  number  of  subjects  from 
which  I  have  di'awn  the  following  conclusions  is  874. 

I    liave   attache(i    tabuhr   statements  of   my  obseivationR. 
Statement  "  A  "  shews  tl:e  weiglits  of  tlie  principal  viscera  ; — 
Brain — 

o  ,  •  ,  (  Males  ...  589 
Subjects  ...  J  ^^j,,^,,^^     ...  66 

The  average  weight  of  the  brain  is  found  to  be  in  : — 
Male        ...    44-2  ounces. 
Female     ...    40'6  ,, 

The  maximum  weig;ht  of  brain  observed  was  59  ounces  in  a 
Mahomedan  male,  at.  30  years.  His  body  weight  was  1131bs., 
heart  10  ounces,  right  lung  37  ounces,  pneumonic,  left  lung  12 
ounces,  liver  58^  ounces,  spleen  ounces. 

The  maximum  weight  observed  was  48  ounces  in  a  Mahomedan 
female,  (ct.  40.    Her  body  weight  was  721bs.  and  the  weights  of 
her  lemaining  viscera  were  :    Brain  48  ounces,  heart  6  ounces, 
right  lung  28  ounces,  left  lung  23  ounces,  liver  50  ounces,  spleen 
ounces,  right  kidney  5  ounces,  left  kidney  5|  ounces. 

The  average  difference  noted  between  the  brains  of  male  and 
female  subjects  is  3'6  ounces. 

I  think  it  will  not  be  out  of  place  to  state  here  that  all  the 
subjects  of  my  brain  observations  were  of  21  years  and  upwards. 
Heart — 

o.,i  •  .  (Males  ...  706 
Subjects...  I  p^^,^^^,^^    ...  83 

I  find  that  the  average  weight  of  the  heart  was  in — 
Male        ...     7'2  ounces. 
Female    ...     6-2  „ 
The  difference  in  the  average  weight  of  the  lieart  of  the  two 
sexes  being  1  ounce  only. 

The  maximum  weight  of  the  heart  was  found  to  be  20  ounces 
in  a  Mahomedan  male,  (ef..  30  years,  who  died  in  October  1892 
from  cellulitis,  of  tiie  forearm.    The  weights  of  the  remaining 
viscera  of  this  subject  were  found  to  be — 

Brain  ...  ...    49  ounces. 

T  (rigl't  ...    19  „ 

{left      ...  15  :; 

Liver  ...  ...  50  „ 

Spleen  ...  ...  12^  „ 

T-.,  (right  ...      4i  „ 

Lungs-       ^'-^'in^y^  ji,|t  ...     42  ;; 

The  average  weight  of  lungs  as  noted  from — 

r  Males      i''^^''^  -  '^^^ 

Subjects        ...r - 

r  Males      I  i-'gl't  lung    ...    20-6  ounces. 
Weights  noted        '  ,un^          5^9  I 

(Females.  I  j^l^       ,f    ...    13-2  ,] 
The  difference  between  tlie  right  and  the  left  lungs  of  a  male 
subject  was  .noted  5-8  ounces,  and  that  between  lungs  of  two 
sides  of  a  female  subject  2-7  ounces.    The  average  difference 
in  the  weights  of  the  lungs  of  the  two  sexes  is  : — 

Right  lung        ...  ...    4-7  ounces. 

Left     „  ...  ...    1-6  „ 

I  nuist  state  that  the  maximum  weight  observed  was  that  of  a 
pneumonic  lung.  Hence  it  has  not  been  noted  in  the  annexed 
statement. 

Subjects  - 

•*  (remale  ...  77 

1  find  that  the  average  weight  of  liver  in — 

Males  =    46"5  ounces. 

Females      ==    40-2  „ 

Tlie  average  difference  between  the  weights  of  tlie  livers  of 

two  sexes  being  6  3  ounces. 

The  average  weight  of  the  liver  you  will  notice  is  a  little 

below  the  average  weight  of  liver  noted  in  English  text  books 

of  medicine,  i.e.,  50  to  (50  ounces  or  3  to  41bs. 

The  maximum  weight  of  the  liver  noted  was  in — 
Males  ...  ...    128  ounces. 

Females         ...  ,.,    104  „ 

32 
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The  heaviest  liver,  128  ounces,  was  found  in  a  strong  prisoner 
of  Lahore  District  Jail,  mt.  about  42  years.  His  body  weight 
was  1431b8.  Tne  weights  of  his  remaining  viscera  were  as 
follows  : — 


Brain 
Heart 


47  ounces. 
14  „ 


{i 


;ht 


41  , 

28  , 

80 

7  , 
noted 


pneumonic. 


Lungs 
Spleen 
Kidneys 

The  maximum  weight  of  liver  was  noted  in  a  Mahomedan 
female,  ast.  about  27  years. 

The  weights  of  her  viscera  were  as  follows  : — 

Brain            ...  ...  45  ounces. 

Heart           ...  ...  7  „ 

Ei)>ht  lung     ...  ...  12  „ 

Left     „       ...  ...  12  „ 

Liver            ...  ...  104  „ 

Spleen           ...  ...  13  „ 

Kidneys        ...  ...  4  „  each. 


Sl'LEEK — 


Subjects  ...  I 


716 
76 


Males  ... 
Females 

I  found  that  the  average  weight  of  the  spleen  among  Punjabis 
13  in — 

Males  ,,.  ...    17-6  ounces. 

Femiiles        ...  ...    132  „ 

which  is  more  than  double  the  average  weight  noted  in  English 
books. 

The  weight  of  the  healthy  spleen  being  5  to  7  ounces,  it  is 
quite  clear  that  the  suleen  of  most  of  the  persons  in  this  pro- 
vince is  enlarged  probably  from  malarial  cachexia. 

The  huge  big  spleen,  the  weight  of  which  is  noted  to  be  116 
ounces,  was  found  in  a  prisoner  in  Lahore  Central  Jail.  The 
weight  of  his  body  was  941b8,  aud  the  weight  of  his  remain- 
ing viscera  are  noted  below 


Brain 

...    50  ( 

Heart  ... 

...  6 

Right  lung 

...  16 

Left  „ 

...  14 

Liver 

...  64 

Right  kidney  ... 

...  33 

Left  „ 

...  4 

Kidneys — 
As  noted  from — 


Subjects 


{Males 
Females 


Males 
Females 


(  right  kidney     ...  697 
(  left        „        ..,  640 
(ri-ht      „         ..,  75 
I  left        ,,         ...  76 
It  is  found  tliat  the  average  weight  of  kidneys  is  in — 

(  right  kidney     ...  4"2ounces. 
(left       „         ...    4-3  „ 
S  right     „  ...    3-7  „ 

tleft       „    _  .  ...    3-7  „ 

The  difference  between  the  average  weights  of  the  kidneys 
n  two  sexes  being — 

Right  kidney  ...  ...    "5  ounces. 

Left       ,,  ...  ...    "6  ., 

The  largest  kidney  was  found  in  a  Mahomeiian  male,  wt,  about 
44.    The  weight  of  his  body  was  821bs     The  weights  of  his 
remaining  viscera  were — 
Heart 


Right  lucg 
Left  „ 
Liver 
Spleen 

Kidneys 


9  ounces. 
25  „ 


...  29  „ 

...  63  „ 

...  22  ,, 

right  iH 

left       ...  13  „ 
On  referring  to  Statement  "  B."  it  will  be  found  that  the 
average  height  of  the  lower  border  of  the  kidneys  from  the 
iliac  creat  is — 


•••! 


Right  kidney 
Left  ,, 


1'5  inches. 
204  „ 


Statement  No,  "  C."  shows  that  the  average  capacity  of  the 
small  and  liirge  intestines  is  as  follows 


Pyloric  opGning 

•97 

inches. 

Duodenum 

1-58 

)t 

JejuDum         •••  • 

.    1  41 

)t 

Ileum 

.  1-26 

?> 

Ilio  colic  opening 

.  102 

?) 

3  06 

>) 

Ascending  colon 

'.    2  55 

)> 

Transverse  colon 

.  2-40 

)) 

Descending  colon 
Sigmoid  Flexure 

.  2-25 

i» 

.  215 

j» 

Rectum 

.  1-97 

)' 

Statement  No. 

«  A." 

Sh'-ivs  the  weights  of  the  principal  Viscera  as  observed  in 
the  Dissecting  Room  of  the  Lahore  Ifedical  Colle  ge. 


Namk  of  the 
Vise  US. 

No.  OP  Obser- 
vations. 

Maximum  Weight 
Observed. 

AVEriAGE  WEIGHT. 

Males. 

Females. 

Males. 

Females. 

Males. 

Females. 

Ounces. 

Ounces. 

Ounces. 

Ounces. 

Brain 

589 

66 

59 

48 

44-2 

4II-6 

Heart 

705 

83 

20 

12-5 

7-2 

e-2 

(  Right  ... 
Lungs \ 

i  Left 

716 

698 

82 
81 

20-6 
14-8 

15-9 
13 '2 

Liver 

714 

77 

128 

104 

46-5 

40-2 

Spleen 

71G 

76 

116 

52 

17-6 

13-2 

(Right... 
Kidneys  { 

(Left  .. 

697 
640 

75 
76 

11-6 

13 

9 
10 

4-2 
4-3 

37 
3-7 

Statement  No.  "  B." 

Sheics  the  position  of  Kidneys  above  the  Iliac  Crest  as 
observed  in  the  Dissecting  Room  of  Lahore  Medical 
College.  

POSITIOX  OF  KIDNEYS  ABOVE  ILIAC  CREST. 


No.  OF  Observations. 

No.  of  inches  above 

iliac  crest. 

Right. 

Left. 

•5 

1 

1 

1-0 

3 

3 

1-25 

2 

1-5 

36 

7' 

1-75 

1 

20 

"5 

30 

2  25 

1 

1 

2-5 

4 

5 

30 

2 

3 

3-25 

1 

3-5 

1 

40 

1 

Tot;il  No.  of  Observations 

54 

54 

Average  height  above 

Inches. 

iliac  crest... 

1-5 

2-04 

ABNORMALITIES  IN  THE  HUMAN  EODY. 
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'ABNORMALITIES  IN  THE  HUMAN  BODY. 

BY  BALKISHEN  KAUL, 
AiU.  Surgeon^  Lahore^ 

The  subject  I  have  chosen  for  this  paper  is  "  Abnor- 
malities in  the  Human  Body."  This  subject  does 
not  admit  of  any  discussion,  and  I  shall  confine  myself 
to  a  bare  statement  of  facts. 

A  large  number  of  abnormalities  is  noted  (Bk.) 
in  the  anatomical  records  of  the  Lahore  Medical  Col- 
lege every  year,  but  as  the  paper  is  to  be  a  short  one,  I 
select  only  two  most  interesting  and  rare  cases  of 
them : — 

Case  No.  I  is  an  instance  of  transpos'tion  of  thoracic  and 
abdominal  viscera.  Although  cases  similar  to  this  have 
been  alludecl  to  in  standard  books,  yet  this  one  is  peculiarly 
interesting,  owing  to  the  fact  of  its  being  tlie  first  of  its  kind 
observed  in  our  institntion. 

Case  No.  II,  in  which  the  right  pulmonary  veins  open  in  the 
right  auricle,  is  of  great  interest,  because,  so  far  as  my  limited 
knowledge  extends,  it  haa  not  been  noticed  up  to  the  present. 


(Jase  No.  I. 

Trampoution  of  Thoracic  ami  Abdominal  Viscera. 
Rahima,  a  male  patient  admitted  in  the  Mayo  Hospital,  Lahore, 
on  the  15th  of  November  1888,  died  on  the  30th  of  December 
1888. 

The  patient's  age  on  admission  into  the  hospital  was  22 
years. 

When  brought  to  the  dissecting  room,  the  body  seemed  to  l>e 
well  nonrislied.  The  weight  of  the  body  was  641b8.,  and  the 
heigiit  5  feet  6  inches. 

On  opening  the  thoracic  and  abdominal  cavities,  the  following 
observations  were  made  : — 

Thorax — Heart. — The  heart  was  twisted  upon  itself,  the 
anterior  surface  formed  by  the  left  ventricle,  and  the  posterior 
surface  by  the  right  ventricle.  The  right  auricle  was  situated 
posteriorly,  and  to  the  left  side  lying  in  front  of  the  root  of  the 
left  lung.    The  left  •luricle  was  in  front,  and  on  the  right  side. 

The  apex  of  the  heart  was  towards  the  left  and  opposite  the 
sixth  intercostal  space. 

The  pulmonary  artery  (at  its  origin)  was  behind  the  ascending 
aorta,  running  upwards  towards  its  right  side.  The  left  branch 
of  the  pulmonary  artery  crosseil  behind  the  ascending  aorta  and 
superior  vena  cava,  wliilst  the  right  branch  crossed  the  vertebral 
column  opposite  the  fifth  dorsal  vertebra. 

The  right  internal  jugidar  and  right  subclavian  veins  united 
in  the  thoracic  cavity  at  about  2  inches  above  the  arch  of  aorta, 
crossed  in  front  of  the  right  common  carotid  and  the  innonjinate 
arteries,  and  joined  the  left  innominate  vein  opposite  the  first 
rib.  The  left  innominate  vein  was  about  half  the  length  of  the 
right. 

The  superior  vena  cava  ran  along  the  left  side  of  the  ascend- 
ing aorta  and  terminated  in  the  right  auricle  opposite  the  third 
rib. 

The  aorta  rose  opposite  the  seventh,  and  its  arch  was  opposite 
the  sixth,  dorsal  vertebra.  Tiie  transverse  po'tion  gave  the  three 
branches  as  usual  :  one  of  these,  the  innominate,  went  to  the  left 
side  of  the  neck,  head  and  left  upper  extremity,  while  the  com- 
mon carotid  and  subclavian  supplied  the  right  8i<)e  of  neck,  head 
and  rigiit  upper  extremity. 

The  right  pidmonary  vein  crossed  opposite  the  sixth  dorsal 
vertebra,  and  emptied  itself  into  the  left  auricle. 

The  left  pulmonary  vein  passed  behind  the  right  auricle  and  in 
front  of  the  thoracic  aorta,  and  emptied  itself  into  the  left  auricle 
opposite  the  seventh  dorsal  vertebra. 

Both  lungs  had  two  lolies  each.  The  left  upper  lobe  was  di- 
seased (tidrd  stage  of  phlhisis),  and  was  adherent  to  the  parietes 
with  a  thii'k  deposit  of  lymph.  The  oesophagus  crossed  in. front 
of  the  transverse  part  of  the  arch  of  the  aorta,  passed  down- 
wards, crossed  the  thoracic  aorta  and  ended  on  its  right  side  op- 
posite the  tenth  dorsal  vertebra. 

The  left  recurrent  laryngeal  nerve  passed  behind  the  inno- 
minate artery. 

Tlie  phrenic  nerve  passed  behind  the  left  innominate  vein  and 
along  the  left  border  of  the  superior  vena  cava. 

Liver  was  found  in  the  left  hypochondriac  region  under  the 
left  costal  arch.  The  left  lobe  was  in  the  epig.Tstric  region  and 
extended  to  the  right  hypochondriac  region,  wldle  the  right  lobe 
was  in  the  left  hypochondriac  region.  The  liver  weighed  40^ 
ounces. 

The  spleen  and  its  capsule  were  enlarged.  The  spleen  was 
situated  under  the  right  costal  arch  and  extended  to  the 
epigastric  and  right  lumbar  regions.  The  spleen  weighed  33i 
ounces. 

Stomach. — Its  fundus  was  on  the  right  side  and  the  pyloric 
end  to  the  left  below  the  liver. 

Intestines. — Duodenum  was  on  the  left  side,  the  sigmoid  flexure 
in  the  right  and  the  ciecum  in  the  left  iliac  fossn.  The  rectum 
began  opposite  the  right  sacko-iliac  synchondrosis. 

Pancreas  was  opposite  the  second  and  thini  dorsal  (Bk.) 
vertebra,  the  tail  was  on  the  right,  the  head  to  the  left  side. 
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Kidneys. — Tlie  riglit  kidney  was  opposite  tlie  3rd,  4tli  and  5tli 
lumbar  vertebia,  and  was  about  liaif  the  size  of  the  left.  It 
bad  no  regular  bilum,  the  ureter  and  vessels  entered  a  depression 
below  tbe  middle  of  tbe  anterior  surface.  One  small  abnormal 
renal  artery  entered  tbe  outer  border  of  tbe  rigbt  kidney.  There 
were  two  renal  veins  :  one  joined  the  left  common  iliac  vein,  crossed 
in  front  of  the  left  common  iliac  artery  ;  the  other  issued  from 
the  apex  of  the  kidney,  crossed  the  abdominal  aorta  opposite 
the  2nd  lumbar  vertebra,  and  ended  in  the  inferior  vena  cava. 

The  left  kidney  was  double  the  size  of  the  right  and  was 
situated  on  a  higiier  level  opposite  the  1st,  2nd,  3rd,  4th  lumbar 
vertebrae. 

Abdominal  aorta  passed  in  front  of  the  vertebral  column 
and  divided  into  its  terminal  branches  opposite  the  body  of 
the  4th  lumbar,  a  little  to  the  left  of  the  median  line. 

Inferior  vena  cava  passed  along  the  left  border  of  the 
abf  omiual  aorta.  The  right  iliac  vein  was  to  the  inner  side 
of  the  right  iliac  artery,  passed  beiiind  the  left  common  iliac 
artery,  and  joined  the  left  connnon  iliac  vein  opposite  the  left 
side  of  the  body  of  the  4th  lumbar  vertebra. 

The  left  common  iliac  rein  passed  along  the  outer  surface  of  the 
left  common  iliac  artery. 

Diaphragm. — The  canal  opening  was  on  the  left,  the  oeso- 
phageal on  the  right  side  whilst  the  aortic  opening  was  be- 
hind and  between  the  two. 

Weights  of  the  viscera. 

Heart  ...  ...  6i  ounces. 

Right  Lung  ...  ...  14.  „ 

Left  ...  ...  23 

Liver  ...  ...  40J  „ 

Spleen  ...  ...  33|  „ 

Right  Kidney  ...  ...  2^  „ 

Left       „  ...  ...  6 

Case  No.  2, 

A  Patent  Foramen  Oralis  of  Heart. 

The  body  of  a  Hindu  male,  named  D. — D — ,  about  40  years 
old,  who  died  of  double  pneumonia. 

The  right  pulmonary  veins  opened  into  the  right  auricle  just 
below  tbe  opening  of  the  superior  vena  cana  and  above  the 
annulus  ovalis.  There  was  free  communication  between  the 
two  auricles,  as  the  foramen  ovale  was  patent. 


DIABETES  MELLITUS. 

BY  KOILASH  CHUNDErt  ItOSE,  liAl  BAHADUR,  L.M.S. 

The  author  pointed,  out  tliat,  in  ancient  Hindoo 
medical  literature,  ho/mmootra  (polyuria)  was  the 
term  applied  to  augmented,  secretion  of  urine,  with 
thirst,  dry  skin,  gradual  emaciation  and  loss  of  strength. 
No  special  attention  was  paid  by  Indian  physicians 
to  diabetes  till  the  advent  of  the  Western  system  of 
medicine.  It  was  sunnised  that  one-tenth  of  the 
mortality  of  Calcutta  was  directly  or  indirectly  attri- 
l)utable  to  diabetes.  The  temporary  glycosuria  of 
errors  of  diet  and  of  pregnancy  was  to  be  distinguish- 
ed from  the  true  disease.  Two  varieties  of  diabetes 
were  met  with, — the  acute  and  the  chi-onic, — of  which 
the  latter  was  by  far  the  more  common.  An  associated 
form  of  slight  glycosuria  with  phoBphaturia  was  also 
met  with.  The  sequence  of  symptoms  seemed  to  be 
loss  of  virile  power,  digestive  disorders,  followed  by 
polyuria  and  debility.  Subnormal  temperatures  were 
common,  probably  due  to  languid  circulation.  The 
impaired  nutrition  of  patients  predisposes  to  pneu- 
monia, phthisis  of  the  chronic  pneumonic  form,  lo"w 


forms  of  phlegmonous  cellulitis  after  slight  injuries? 
furimculi.  Formication,  tingling  of  the  extremities* 
tremors,  vertigo,  cephalalgia,  palpitation  are  the  usual 
nervous  symptoms.  In  Indian  ditibetes  the  knee-jerk 
is  lost  very  early.  The  presence  of  albumen  in 
diabetic  urine  was  not  considered  as  of  serious  import 
by  the  author,  provided  venal  ca^ts  were  not  present  in 
any  quantity. 

Cases  of  temporary  traumatic  diabetes  following 
injuries  to  the  head  were  related.  The  evil  effects  of 
over-crowding,  and  bad  hygienic  conditions  generally, 
as  predisposing  factors,  were  remarked  on.  In  pro(»t' 
that  a  diet,  almost  entirely  composed  of  starchy  food, 
did  not  per  se  produce  diabetes,  the  fact  was  instaTici^d 
that  Hindoo  widows,  living  on  a  Avholly  farinaceous  dit4. 
did  not  suffer.  The  Jains,  likewise,  whose  only  animal 
food  is  milk  and  butter,  do  not  suffer.  The  Sadhi.-<, 
Joffi'fs,  and  Chothays  of  Muttra  live  upon  sweets  and 
yet  escape. 

Early  marriage  could  not  be  considered  a  cogent 
cause  of  diabetes.  In  the  accompanying  table  of  2o(> 
cases  from  the  file  of  the  Assistant  Chemical  Examiner 
to  the  Government  of  Bengal  there  was  not  one  case 
of  a  female. 

Early  marriage  has  been  in  vogue  from  remote 
times,  and  yet,  as  far  as  females  are  concerned,  the 
deleterious  effect  has  been  practically  nil  {vide  Sex 
distribution  at  the  foot  of  Table  1).    (ISee  page  128a.) 

The  influence  of  heredity  could  not  be  scientifically 
established.  Mental  disturbances  often  bear  a  distinct 
causal  relation  to  diabetes.  In  the  experience  of  the 
author,  it  does  not  stand  in  any  causal  relation  to 
diabetes  in  India.  As  far  as  age  incidence  is  concerned, 
young  adults  and  the  middle  aged  are  affected. 

In  the  Table  (1)  it  is  shown  that  Hindoos  suffered 
much  more  than  Mahomedans.  The  great  prevalence 
among  educated  Bengalis  was  attributed  to  the  effect 
of  competition  in  the  struggle  of  life  among  a  people 
weak  in  muscular  power  and  nerve  stamina,  but  with 
many  intellectual  aspirations.  Success  in  life  was 
followed  by  the  enervating  effects  of  luxury. 

The  exciting  causes  of  dyspepsia  were  held  to  be 
indirectly,  but  none  the  less  strongly,  those  of  diabetes. 
The  worry  of  official  life,  with  its  lack  of  time  for 
proper  digestion  and  assimilation  of  food,  slowly  but 
surely  led  to  the  establishment  of  diabetes. 

Cases  of  diabetic  coma  were  noted,  in  which  the 
temperature  rose  to  107°  before  the  fatal  issue.  A 
condition  of  incoherence  preceding  by  an  interval  the 
occurrence  of  coma  '  was  regarded  as  a  certain  sign  of 
fatal  termination.  The  author  did  not  regard  the 
high  specific  gravity  of  urine  as  a  certain  indication  of 
diabetes.  The  highest  specific  gravity  does  not  mean 
the  largest  amount  of  sugar.  This  is  shown  by  re- 
ference to  Tables  (1  &  2),  and  fron\  Table  (3)  it  will 
be  seen  that  the  correlation  of  specific  gravity  to  the 
amount  of  sugar  is  at  best  a  very  approximate  one. 
Indian  diabetes  may  be  contrasted  with  Western  dia- 
betes as  shown  in  the  accompanying  table  (Table  4)  : — 
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Table  2. 

analysis  of  three  samples  of  ubine. 

By  B,  0.  DuTT,  p.c.s. 


Table  3 — contd. 


Total  solids  •.. 

Albumen 

Organic  matters 

Ash 

Sp.  gr.  by  urinometer  .., 
Sp.  gr.  by  bottle  @  15°C 


1st. 
9-73 
1-00 
4-12 

4-6 
1007° 
lOO;-!" 


eg' 
2nd. 
11-9 
40 
5-12 
2-84 
1006'=' 
lOOS-S" 


Albumen, 
3rd. 
14-32 
5-76 
11-68 
2-264 
1006° 
1006° 


Table  shewing  the  fall  of  Sp.  Or.  with  the  addition  of  Albumen. 

Sp.  gr.  of  white  of  egg  by  urinometer    ...  ...  1035° 

Ditto  bot,tle  ...  ...  1039° 

25  c.  c.  of  white  of  egg  mixed  with  50  c.c.  distilled  water 
gives  a  sp  gr.  by  urinometer 

Ditto  bottle 
5%  Albumen  with  distilled  water  sp.  gr.  by  urinometer 
stands 

3-3%  Albumen  and  5%  chloride  of  sodium  (Nacl)  gives 

asp.  gr.  of 
5%  Nacl  solution  sp.  gr.        ...  ... 

10%  Albumen  with  distilled  water 


Table  3. 
cases  of  diabetes, 


1 

2 

3 

4 

5 

6 

7 

8 

S 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 


1010 

1020 

1006 

1030 

1034 

1024 

1006 

1028 

1007 

1010 

1015 

1083 

1038 

10.H3 

1027 

1032 

1021 

1032 

1016 

1035 

1026 

1016 

1034 

10-23 

1040 

1036 

10*5 

1030 

1020 

1023 

1010 

1033 

1017 

1030 

1020 

1025 

1034 

1026 

1023 

1015 

1025 


Trace. 


13-12 

27-14. 

16-6 

Trace. 

27-34 

Trace. 


25-3 
288 
19-9 

2-15 
21-8 

15-  3 
31-06 

7-2 
Trace. 

16-  6 
8- 

21-8 

Trace. 

31-23 

31-2 

24-06 

17- 

20- 

17-  9 
Trace. 
31-2 

7-  26 
21-57 
Trace. 

24-b6 

8-  75 
5- 

218 
21'8 


205 

mi. 

1-94 

Nil. 

o's 

Ml. 

1-  55 

2-  3 
Nil. 


Trace, 

Nil. 
') 

P'snt. 

Nil. 


3-1 

Nil. 


P'snt. 
Nil. 


1010° 
1011° 

10C0° 

1030o 
1032° 
1002° 


No. 

Sex. 

Race. 

O 

t«  a 

Albumen. 

CO  . 

an  c3 

i«  bXJ 

■s  ^ 

M. 

F. 

Hin. 

Mah. 

Eur. 

Sp.  G 

Drii 

Sugar. 

Percei 
of  S 

QJ 

Sex. 

Race. 

a 

a 

No.  - 

bo 

M. 

P. 

a 

03 

B 

M 

dp 

^  C4-t 
(L>  O 

3 

00 

Ph 

42 

1024 

18-2 

Nil, 

43 

... 

1015 

Trace. 

11 

44 

1032 

36-3 

>i 

45 

1012 

Trace. 

1-7 

46 

1026 

27-12 

Nil. 

47 

... 

1032 

27-34 

I) 

48 

1036 

27-34 

)  1 

49 

1031 

31-06 

1! 

50 

1022 

13  12 

)) 

51 

1026 

1618 

Trace, 

52 

... 

1026 

14-43 

Nil. 

63 

... 

1026 

13-66 

Trace. 

54 

1023 

16-62 

Nil. 

55 

1020 

16-52 

II 

56 

1022 

13  56 

1) 

57 

1020 

19-68 

t) 

58 

.., 

1037 

36-3 

Trace. 

KQ 
09 

1028 

7 

Excess, 

Chylous 
Urine, 

Ov 

1028 

21-8 

Nil, 

CI 

ol 

1028 

10-9 

11 

CO 

... 

1013 

8-7 

Con'ble 

OO 

1005 

14-5 

P'snt. 

Oi 

1020 

Trace. 

Trace, 

£  P. 
00 

1022 

if 

») 

DO 

1035 

16-5 

R7 
0  1 

1025 

24-6 

Nil. 

Aft 
Do 

oy 

1018 
1012 

12-4 

Trace. 

II 

P'snt, 

IV 

1024 

4- 

Trace, 

'71 

1016 

8- 

P'snt, 

1  / 

1010 

Trace. 

Con'ble, 

73 

1020 

27-12 

Trace. 

,  74 

... 

1024 

24-5 

Nil. 

i  0 

1004 

Trace. 

P'snt. 

t  0 

... 

1027 

20  5 

Nil. 

t  i 

1010 

Trace, 

P'snt. 

7  Q 
*  O 

1006 

1) 

Trace. 

7u 
1^ 

1013 

2-4 

Nil. 

Gfi 
oU 

1036 

2712 

ol 

1003 

Trace. 

Trace . 

5/ 

i 

1026 

'9  68 

)» 

83 

1028 

22-6 

Nil. 

84 

1040 

36  31 

)! 

85 

1 

1032 

31  06 

II 

86 

1005 

Trace. 

Trace. 

Q  n 
01 

88 

1015 
1032 

10-93 
21-87 

0-13  gr. 
per  oz. 
Trace. 

89 

1 

1020 

15-4 

Nil. 

90 

... 

1017 

Trace. 

II 

91 

"i 

1024 

24-25 

Trace. 

91! 

1028 

21-8 

!> 

9£ 

... 

i 

1034 

16-5 

I) 

94 

1038 

30-3 

)> 

95 

... 

1030 

25 

96 

... 

1022 

Trace, 

Nil. 

97 

1035 

2-8 

!) 

9? 

... 

1000 

Trace. 

P'snt, 

9£ 

] 

1035 

28-8 

Nil. 

10( 

I  : 

1020 

Trace. 

'» 

101 

] 

i 

1018 

P'snt. 

'» 

105 

!  ] 

1022 

P'snt. 

Trace, 

lor 

i  1 

"i 

1016 

225 

P'snt. 

10' 

1 

1024 

P'snt. 

Nil, 

10. 

1020 

3-3 

Trace. 

10 

) 

"i 

1030 

21-87 

)» 

10 

7 

1026 

18-9 

(I 

10 

8 

1025 

19-68 

10 

9 

1020 

13-12 

II 

130 
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Table  3 — contd. 


Table  3 — concld. 


No. 


Sex. 

Kace. 

^  a; 

a 

Q. 

Sugar. 

il. 

F. 

Hin. 

Mah. 

Eur. 

110 

1 

1022 

17-5 

111 

... 

1 

1016 

21-8 

112 

1 

1022 

15  31 

113 

1 

1026 

175 

114 

1 

1020 

Trace. 

115 

1 

1021 

116 

.. 

1 

1028 

3-" 

117 

1 

1026 

21-87 

118 

1 

1025 

13-5 

119 

1 

1012 

5-46 

12( 

1 

1027 

1-87 

121 

1 

lOlO 

6  12 

122 

1 

1020 

13  56 

123 

"i 

l014 

5  2 

124, 

... 

1020 

15-31 

125 

... 

i 

1018 

14-21 

126 

1 

1016 

If  46 

127 

1 

10;i8 

21.87 

128 

"i 

10.^1 

21-87 

129 

i 

1030 

15-5 

130 

... 

1 

1022 

P'snt. 

131 

... 

1 

1030 

Trace. 

132 

"i 

1012 

4- 

133 

1 

lOlO 

Trace. 

134 

... 

i 

1026 

10-09 

135 

1 

1038 

7-1 

136 

i 

1008 

2-8 

137 

1 

1022 

3- 

138 

1 

1036 

27-12 

139 

i 

1026 

19-68 

140 

1 

1026 

17-5 

141 

i 

1010 

I0'95 

142 

1 

1026 

21-875 

143 

1 

1036 

2t-0625 

144 

1 

1014 

10-06ii5 

145 

1 

1014 

5-4 

146 

1 

1026 

5-6 

147 

1 

1018 

12-8 

148 

1 

1031 

29  3125 

149 

1 

1028 

18  375 

150 

1 

1023 

10  9375 

161 

1 

1034 

17-5 

152 

1 

1034 

24-0625 

153 

1 

1032 

13-5025 

154 

1 

1032 

24-0625 

155 

1 

1030 

18-375 

156 

1 

l(i20 

29-75 

157 

1 

1039 

15-75 

158 

1 

1035 

15-75 

15{ 

1 

1 

1030 

!5-375 

16C 

] 

1 

1020 

10-5 

161 

1 

1026 

26-375 

162 

1 

1034 

31-5 

168 

1 

1024 

12-25 

164 

1 

1028 

?0125 

16£ 

1 

1028 

24  06-25 

16C 

1 

1030 

28  4375 

IB; 

1 

1028 

i!  0-125 

16J 

)  ] 

1 

"i 

1016 

0  875 

16J 

] 

1 

1030 

28-875 

17( 

)  ] 

1 

102/ 

2)-125 

171 

1 

1 

1024 

0125 

175 

!  1 

1 

i 

1015 

1  75 

it; 

5  ] 

1 

1026 

29-75 

17< 

: 

1 

1035 

28-4375 

17. 

1 

1028 

6-5625 

17( 

1 

1025 

19-03125 

17 

" 

1 

1020 

14-4375 

17 

=!  ] 

1 

1022 

U  375 

17 

i 

1 

1020 

14  875 

Albumen- 

Percentages 
of  Sugar. 

Trace. 

... 

Ml. 

t) 

1) 

ri 

11 

II 

» 

P'snt. 

Nil- 

II 

)i 

II 

11 

II 

1} 

Trace. 

Nil. 

It 

1} 

Trace. 

Nil. 

I  bulk. 

2-5 

% 

Nil. 

5- 

11 

5-5 

II 

1  bulk. 

Nil. 

)| 

f; 

6-7  % 

f  1 

4-2 

11 

It 

2-5 

11 

II 

4- 

11 

J) 

5-5 

II 

II 

3-1 

1) 

II 

5-5 

I* 

II 

4-2 

II 

Jth 

6-8 
3-6 

II 

Nil. 

II 

3-6 

II 

%  f 

5-8 

11 

II 

2-4 

II 

5-8 

II 

7-2 

1! 

1, 

2-8 

II 

)) 

4-6 

II 

>) 

5-5 

11 

)) 

6-5 

II 

11 

4-6 

1- 

1) 

0-2 

11 

II 

6-6 

11 

)) 

4-6 

11 

11 

4-6 

11 

I) 

0-4 

11 

)) 

6-8 

11 

)) 

6-5 

II 

II 

1-6 

11 

)> 

4-3E 

1> 

)) 

3-3 

II 

)i 

2  6 

11 

11 

3-4 

11 

Sex. 

Race. 

CM 
O 

.  a5 
^  fl 

a 

ages 
ar. 

a 

No. 

a  a 

gCQ 

F. 

CS 

3 

.p 

a. 

ClO 
9 

<o  0 

GO 

m 

1 

180 

1 

1007 

0-306 

Nil. 

007  0/ 
„ 

181 

1 

1028 

25  37 

II 

182 

1 

1030 

28-4375 

>i 

^•8 :: 

6-7 

3-  0  " 

11 

2-8 
2-8 

4-  2  " 

183 

1 

1030 

28  875 

II 

184 

1 

1032 

3I  9375 

11 

185 

1 

1028 

•25-37 

II 

186 

1 

... 

1031 

29-312 

M 

187 

1 

... 

1022 

15-75 

II 

188 

1 

1018 

1225 

11 

189 

1 

... 

1022 

12  25 

II 

190 

... 

1 

1025 

18-375 

11 

191 

1 

10S2 

2i-375 

II 

5-8  " 

65  " 

0193" 
II 

2-6 

192 

... 

1 

... 

1036 

28-4375 

11 

193 

... 

1 

•- 

1010 

0-843 

II 

194 

1 

... 

... 

1013 

II-375 

II 

195 

1 

... 

1020 

7-875 

II 

:: 

6-4 

196 

.. 

1 

1035 

280 

II 

197 

1 

... 

1025 

15-75 

II 

198 

1 

1020 

7-S7 

II 

1-8  ; 

199 

1 

10>8 

35-875 

II 

200 

1 

1010 

9-62 

II 

22 

201 

... 

1 

1034 

3'?-8l 

11 

7-5  " 

202 

1 

1035 

32-81 

II 

K  ?, 

20;i 

1 

1028 

23-62 

11 

201 

1 

1032 

27-12 

11 

205 

... 

1 

... 

1040 

35- 

11 

3-5  1, 

5-  2  . 
^  1* 
2-6  „ 

75  „ 

6-  6  „ 

206 

1 

1028 

15-31 

11 

207 

1 

1030 

22-75 

(1 

208 

I 

lu26 

11-3 

11 

209 

1 

1035 

32-81 

11 

210 

1 

... 

1030 

28-87 

11 

211 

1 

... 

1022 

14- 

II 

3-2  ., 

212 

1 

... 

1018 

14- 

11 

3-2  „ 

6-8  „ 

26  „ 

1"1  .. 
*  II 

6-  2  . 

"  11 

7-  5  . 

213 

1 

... 

1034 

9-75 

11 

214 

1 

... 

1018 

11-37 

11 

215 

1 

1026 

4-81 

11 

216 

1 

1033 

27-12 

11 

2l7 

1 

1036 

H2-81 

11 

2l8 

.  • . 

1 

... 

1025 

15-31 

11 

35  . 
"  II 

2-6  . 

11 

5-  6 

6-  6  . 
" "  II 

7-  5 
7  2 

II 

•3-5 

11 

2"1  .. 
^  *  II 

219 

1 

1022 

11-37 

11 

220 

1 

1035 

24-5 

II 

22] 

1 

1032 

28-87 

11 

222 

1 

1036 

^2-81 

11 

223 

1 

... 

1035 

31-5 

II 

224 

1 

... 

1028 

15-31 

225 

1 

... 

1020 

9-81 

0-21% 

226 

1 

1042 

29-76 

Nil. 

6-8  .. 

227 

1 

1033 

28-87 

11 

6-6  .. 

^  II 

228 

1 

... 

1025 

15-31 

11 

3  5  ., 

229 

1 

1033 

28-87 

11 

6  6  !. 

230 

... 

1 

lOSO 

28-87 

11 

231 

1 

... 

1020 

9-18 

11 

21  .. 

*^  ij 

232 

1 

1022 

15-31 

0-42% 

3-5  „ 

233 

1 

1030 

2t  5 

Nil. 

5'6 

^  IS 

234 

. . . 

1 

103  i 

27-12 

'1 

6-2  ,. 
.  II 

235 

1 

... 

1046 

43-75 

ii 

lo- 

236 

1 

... 

1023 

15-31 

ii 

ss 

237 

1 

... 

... 

1025 

14-0 

11 

5-2  ., 

238 

1 

1031 

29-75 

11 

6*8  .. 

"  If 

239 

1 

1024 

19-68 

II 

4-5  ,. 

*  "  11 

210 

1025 

19-68 

II 

4-5  „ 

241 

1 

1035 

nvi 

II 

62  „ 

242 

1022 

15-31 

11 

3-5  „ 

243 

1024 

14  0 

11 

3-2  „ 

244 

1046 

(3-75 

II 

10-  „ 

245 

1  uou 

27- 12 

11 

6-2  „ 

246 

103-2 

27-76 

11 

68  „ 

247 

1035 

27-12 

11 

6-2  „ 

248 

1012 

4.-81 

II 

11  II 

249 

\ 

1022 

11-37 

11 

2-6  „ 

250 

] 

1020 

15-31 

II 

3-5  „ 

Gd. 

tl. 

250 

... 

231 

2 

17 
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Table  4. 

Western  Diabetes. 


2.  Sex 

3.  Emaciation 

4.  Appetite 

5.  Thirst 

6.  Skin 

7.  Sugar 

8.  Albumen 

9.  Duration 

10.  Progress 

11.  Complication , 

12.  Coma 

13.  Loss   of  virile 
power 

14:.  Knee-jerk 


Early 

Females  about  I 
Well  marked 

Ravenous 


Diahetes  as  seen 
in  India, 

I  Middle  life  ;  rarely,  Jif 
*"  j     ever,  in  early  age. 

...  Less  thauj^ 

...  Rare. 

I  Dull  and  capricious,  rare- 
"'  (     ly  ravenous, 


Oppressive 

I  Dry  from  the  very 
1  commencement. 

Persistent 

Bespeaks  danger  . . . 

1  to  3  years 
Rapid 

Appear  early 
,  Rare 

I  Late 

Late  and  rare 


...{ 


Not  80  much. 

1  Only  in    the  advanced 
I     stage  of  the  disease. 
Temporarily    absent  in 
UDne. 

Of    no    value  unless 

attended  with  casts. 
From   10  months  to  as 
many  years. 
Slow. 

Late. 

I  About  60  per  cent,  and 
I  only  in  the  advanced 
{    stage  of  the  disease. 

.  Early. 

Early  and  common. 


Prophylactic  treatment  must  be  conducted  on  the 
general  lines  of  hygienic  of  the  body.  Too  much 
rettriction  of  diet  is  followed  by  loss  of  appetite  and 
impairment  of  power.  Emotional  disturbances  are 
especially  to  be  avoided.  As  regards  diabetic  treatment 
the  author  was  of  opinion  that  no  restriction  of  diet 
was  necessary  when  the  patient  passes  only  100  grains 
in  24  hours.  When  this  amount  is  exceeded,  restriction 
is  essential.  Fish  and  meat  cannot  always  be  taken  by 
Hindoo  patients. 

The  skimmed  milk  treatment  in  the  author's  experi- 
ence was  extremely  satisfactory.  The  use  of  curds, 
although  an  excellent  article  of  diabetic  treatment,  was 
not  regarded  favourably.  Saccharine  was  a  most 
excellent  substitute  for  sugar,  but  its  use  was  beyond 
the  means  of  many. 

The  author  considered  a  change  to  a  hill  climate,  as 
that  of  Darjeeling,  of  the  very  greatest  benefit  to 
Calcutta  patients,  provided  suitable  warm  clothing  was 
worn. 

As  regards  drugs,  antipyrine  was  found  of  great  use 
by  the  author.  The  frequency  of  micturition  was 
decreased,  the  skin  moistened,  and  sound  refreshing 
sleep  was  procured.  It  was  contra-indicated  i£  there 
was  any  suspicion  of  nephritis. 

When  there  was  much  thirst  and  dryness  of  the 
mouth,  pilocarpine,  to  the  extent  of  half  a  grain  per 
diem,  in  divided  doses,  was  often  of  great  value. 

Opium  was  most  beneficial  if  given  by  the  mouth, 
but  useless  when  given  as  morphia  hypodermically! 
Confirmed  opium-eaters  derive  little  benefit  from  the 
medicinal  exhibition  of  the  drug. 

Sulphonal  as  an  hypnotic  was  often  useful.  Asa- 
fcetida,  combined  with  nux-vomica  in  chronic  cases, 
with  the  frequent  symptom  of  a  sense  of  sinking 
depression  over  the  stomach,  was  most  useful. 


DIABETES. 

BY  A.  MITRA,  L.R.O.B.,  L.B.C.P., 

Kashmir. 

It  is  not  possible  for  me  within  the  short  space  of 
time  at  my  command  to  discuss,  nor  even  to  mention, 
the  various  ingenious  theories  that  have  been  started  in 
connection  with  the  disease,  the  pathogeny  and  conse- 
quently the  therapeutics  of  which  are  as  yet  very 
obscure  to  us  in  spite  of  life-long  researches  of  such  men 
as  Claud  Bernard  and  Pavy.  The  present  position  of  our 
knowledge  of  diabetes  has  been  very  appropriately 
expressed  by  Sir  Dyce  Duckworth  :  "  We  better  know 
what  diabetes  is  not  than  what  it  is."  Of  the  many 
debatable  points  connected  with  this  disease,  the  follow- 
ing may  engage  our  attention  at  present : — 

(1.)  What  are  the  different  forms  of  diabetes  that  are 
met  with  in  India  ?  In  the  Indian  cases  do  we  meet 
with  two  distinct  forms  of  glycosuria  as  recognized  in 
Europe,  one  a  simple  and  another  a  grave  form  of  the 
disease. 

(2.)    What  is  its  pathology. 

(3.)  Is  the  disease  more  prevalent  in  India  than 
before  ? 

(4.)  What  influence  age,  race  and  profession  have 
on  the  disease  ? 

C5.)  Its  Cause. — Has  it  any  connection  with 
nervous  strain,  alcoholic  drink,  early  or  excessive  sexual 
indulgence,  excessive  starchy  and  saccharine  food, 
heavy  brain  work  and  bad  nourishment,  high  thinking, 
and  free  living,  as  opposed  to  high  thinking  and  plain 
living.  Does  gout  or  gouty  diathesis  predispose  to- 
wards the  disease  ?  We  can  understand  how  in  Europe 
highly  nitrogenous  food  and  wine  produce  gout,  through 
what  organ  and  how  the  pathological  process  is  started, 
but  we  are  unable  to  follow  how  ingestion  of  carbohy- 
drates and  saccharine  food  in  default  of  well  regulated 
muscular  energy  produce  diabetes. 

(6.)  Clinical  Features. — Does  a  case  of  diabetes  run 
the  same  course  and  present  the  same  symptonxs  in 
India  as  in  Europe  ?  Do  we  find  here  the  acute  glyco- 
suria in  the  young  and  the  chronic  in  those  more  ad- 
vanced in  life.  Do  we  find  in  India  cases  of  mild 
glycosuria  amenable  to  modified  diet  ?  Are  the  classical 
symptoms,  such  as  polyuria,  thirst,  burning  sensation  of 
the  body,  causalagia  in  the  feet  always  present  ? 

(7.)  Diet  best  suited, — Is  it  advisable  in  a  hot  coun- 
try like  India  to  confine  the  diet  entirely  to  albumi- 
nates and  fats.  A  diabetic  always  retains  a  certain 
amount  of  power  to  metabolize  carbohydrates  and  uti- 
lize sugar,  and,  if  these  articles  of  food  are  entirely  cut 
oflF,  does  not  his  system  suffer  ? 

(8.)  Prognosis. — Is  diabetes  curable  !  If  sugar  be 
detected  in  the  urine  does  that  life  become  unfit  for 
insurance  ? 

(9.)  Its  Therapeutic  Treatment. — In  the  beginning 
of  this  year  I  published  an  advertisement  for  certain 
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information  connected  with  this  disease  from 
patients  and  medical  men.  The  informations  required 
were — 

1.  Age. 

2.  Sex. 

3.  Race. 

4.  Profession. 

5.  Age  in  which  the  disease  was  first  noticed. 

6.  Family  history.    Any  relative  either  in  the  pater- 
nal or  maternal  line  suffering  from  the  disease. 

7.  Married  or  not :  if  married  at  what  age? 

8.  Children.    How  many  children  before  the  dis- 
ease and  how  many  after  ? 

9.  Habits  :  active  or  sedentary  ? 

10.  Intemperate,  temperate  or  total  abstainer  ? 

11.  Do  you  use  any  intoxicating  drug  ? 

12.  Have  you  lost  weight  since  you  have  suffered 

from  the  disease  ?    Have  you  kept  any  record 
of  your  weight  from  time  to  time  ? 

13.  Do  you  perform  excessive  mental  work  ? 

14.  Had  you  any  source  of  grave  anxiety  or  any 

serious  mental  grief  or  powerful  emotional 
disturbance  before  the  disease  was  first 
noticed  ? 

15.  Have  you  ever  had  any  injury  to  the  head,  spine 

or  or  any  other  part  of  the  body  ? 

16.  What  was  your  usual  diet  before  the  disease 

was  noticed  ? 

1 7.  Do  you    suffer  from  any  other  disease,  if  so 

what  ? 

.  18.  How  did  the  disease  first  draw  your  attention, 
or  how  your  suspicion  was  first  raised  that 
you  were  not  healthy  ? 

19.  Average  quantity  of  urine  in  24  hours. 

20.  Present   state    of    your   urine    if  chemically 

analysed. 

21.  Do  you  suffer  from  thirst,  burning  sensation 

of  the  body,  specially  of  the  extremities,  and 
sleeplessness  ? 

22.  What  diet  now  suits   you  best  ?    What  diet 

does  not  suit  you  ? 

23.  Have  you  tried  skimmed  milk  or  butter-milk  ? 

24.  What  treatment  you  found  most  useful  in  your 

case  ?  Have  you  tried  (a)  opium,  (b)  codeia, 
(c)  jambul,  {d)  arsenic,  if  so  with  what 
results  ? 

25.  Did  you  ever  try  change  of  climate  ?  What 

climate  suits  you  best  ? 

26.  Have    you    complication,   such     as  cataract, 

carbiincle,  &c.  ? 

27.  Give  briefly  an  account  of  your  present  state 

of  health. 

I  received  numerous  replies  and  the  information  was 
very  interesting.  I  regret  that  for  want  of  time  I  am 
unable  to  give  you  a  full  analysis  of  the  informations 
collected  by  me.  I  hope  to  present  them  to  the  profes- 
sion at  an  early  date,  but  now  content  myself  in  giving 
you  a  brief  analysis  of  200  cases. 

2.  Sex. — I  have  not  received  a  history  of  any  female 
patient.    Two  European  patients  say  that  their  mother 


died  of  diabetes.  I  believe  diabetes  is  extremely  rare 
among  females  in  India. 

3.  Race. —  My  200  cases  are  thus  classified 
Europeans 
Eurasians 
Hindus,  Bengali 

,,       Madrassees  ...  ... 

N.-W.  P.  ... 

Punjabi 
„       other  parts  of  India 
Mahomnedans,  Bengali 
Punjabis 
1)  other  parts  of  India 

Sikhs  ... 

Parsees  ... 
Christians,  Bengali  ... 

,,         Madra8see  ... 

4.  Profession. — The  following  shows  the  profession 
of  200  cases  : — 


... 

y 

0 

••• 

47 

•  •  • 

3 

••• 

16 

12 

••• 

52 

••• 

9 

13 

12 

Lawyers,  including  law  officers  ... 

...  43 

Medical  men 

...  18 

Schoolmasters 

...  7 

Merchants 

•••  *•• 

...  13 

Engineers 

•••  •■• 

...  3 

Betired  Government  servants 

•••  3 

Journalists 

Mariner 

••• 

...  1 

No  profession 

•••                             •  •  • 

...  90 

Soldier 

•••  •<• 

...  1 

Clerks  ... 

•  •  • 

...  19 

In  the  majority  of  my  cases  the  age  in  which  the 
disease  was  first  noticed  was  between  35  and  45.  I  have 
the  history  of  one  family  in  which  the  father,  a  diabetic, 
has  two  sons,  one  aged  30  and  another  25,  both  of  whom 
showed  symptoms  of  diabetes  at  the  ages  of  20  and  17, 
respectively.  In  India  we  see  a  large  number  of  cases 
of  diabetes  occurring  in  old  age  after  55.  These  cases 
usually  run  a  mild  course. 

6.  Family  history. — Out  of  200  cases,  95  give  dis- 
tinct history  of  heredity,  in  1 2  no  satisfactory  answer 
was  obtained,  and  in  the  remaining  there  is  no  history  of 
diabetes  in  the  family.  In  8  cases  there  is  history  of  a 
diabetic  brother  and  not  of  diabetic  parents.  In  two 
cases  mothers  died  of  diabetes.  Six  patients  say  that  their 
father  died  from  apoplexy.  Four  state  that  rheumatism 
is  their  family  complaint.  Three  give  history  of  phthisis 
in  the  family  and  four  of  syphilitic  dyscrasia. 

7.  Married  188.  Unmarried  12.  Going  over  the 
ages  in  which  marriages  took  place,  I  find  not  more  than 
ten  under  20. 

8.  In  a  large  majority  of  cases  one  or  two  years 
after  the  onset  of  severe  symptoms,  power  of  procrea- 
tion ceased.  In  mild  cases  sexual  power  was  unim- 
paired and  semen  retained  its  fructifying  power.  Sexu- 
al power  is  uninjured  in  many  cases,  but  the  semen  loses 
its  potency.  One  patient  says  he  had  five  children  after 
the  onset  of  the  disease,  and  his  case  is  by  no  means  a 
mild  one.  In  one  case  the  sexual  power  is  lost  during 
increase  of  the  symptoms  of  the  disease,  but  it  reap- 
pears on  improvement  of  general  health. 

9.  Many  patients  say  that  their  habits  are  sedentary, 
and  their  number  is  large  in  comparison  to  those  who 
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say  that  their  habits  are  active.  There  are,  however, 
some  cases  iii  which  there  is  history  of  unusual  active 
habits  from  early  life. 

10.  Intemperate  4.  Temperate  107.  Total  ab- 
stainer 89.  It  will  be  seen  that  total  abstainers  in  India 
are  by  no  means  free  from  the  disease.  The  line  of 
demarcation  between  temperance  and  intemperance  is 
no  doubt  often  confused. 

11.  It  appears  that  a  large  number  of  diabetics  in 
India  use  opium,  for  they  find  temporary  relief  from  the 
drug.  With  some,  however,  it  does  not  agree  at  all. 
One  patient  says  that  even  such  a  small  quantity  as  about 
the  size  of  a  mustard  seed  produces  flatulence,  dyspep- 
sia and  headache.  Out  of  200  patients  69  use  opium 
habitually,  one  of  them  taking  20  grains  daily. 

12.  The  majority  of  patients  say  that  great  emacia- 
tion and  loss  of  weight  followed  the  disease.  In  some, 
however,  and  their  number  very  few,  no  marked  emacia- 
tion followed.  One  patient  says  that  his  face  and  extre- 
mities are  wasted,  but  his  abdomen  remains  as  obese  as 
before.  Dr.  Beale,  of  Bombay,  sends  me  a  case,  in  which 
within  10  months  5st.  were  lost.  Many  patients  say 
that  they  emaciate  for  some  time,  but  whenthe  polyuria 
diminishes,  and  with  it  the  quantity  of  sugar,  the  lost 
weight  is  recovered.  Several  patients  say  they  have 
been  very  stout.  Many  say  that  they  have  a  tendency 
towards  obesity. 

13.  Some  say  they  have  much  mental  work  toper- 
form,  It  is  to  be  noted  that  two  judicial  ofHcers  say  that 
whenever  they  have  to  perform  any  extra  mental  labour, 
such  as  writing  a  long  judgment,  the  symptoms  are 
aggravated.  One  official  says  that  he  is  always  bad  after 
finishing  his  annual  report,  which  entails  much  mental 
work. 

14.  Many  patients  fail  to  trace  the  disease  to  any 
grave  mental  anxiety,  while  27  attribute  their  illness  to 
family  affliction,  grave  mental  anxiety  or  grief  or  col- 
lapse of  a  lucrative  business. 

15.  In  two  cases  out  of  200  there  is  history  of  injury 
on  the  head. 

16.  The  majority  of  patients  say  that  their  usual  diet 
before  the  disease  was  noticed  was  ordinary  mixed  diet  ; 
12  patients  say  that  they  have  been  always  strict  vege- 
tarians. None  admit  that  they  were  exceptionally  fond 
of  sugar. 

17.  Various  inter-current  maladies  are  reported. 
Acid  dyspepsia  is  a  common  complaint.  Rheumatism, 
hsemori'hoids,  phthisis  pulnwnalis,  chronic  bronchial 
asthma  and  other  complaints  are  found  in  some  diabe- 
tics ;  12  patients  are  subject  to  malaria  ;  5  are  gouty. 
Syphilis  occurred  in  6. 

18.  In  one  case  the  medical  attendant  says  that  the 
disease  was  first  ushered  in  after  a  chill  following  a 
severe  drenching  in  rain,  which  threw  the  whole  body  in 
a  condition  of  aches  and  pains.  This,  with  the  unusual 
desire  to  keep  on  frequently  micturating  and  an  insati- 
able thirst  with  constant  dryness  of  mouth  and  throut, 

•  xnade  the  patient  to  seek  for  medical  aid,  when  sugar  in 
the  urine  was  found.  In  one  case  the  disease  appeared 
after  an  attack  of  remittent  fever,  and  then  became  a  con- 
firmed malady.    In  three  after  acute  rheumatic  fever. 


19.  Polyuria  is  almost  universally  present.  It  is 
however  conspicuous  by  its  absence  in  9  eases.  The 
symptoms  are  usually  intermittent.  One  patient  says  he 
passes  4  gallons  of  water  daily, 

20.  The  average  quantity  of  sugar  estimated  is  from 
8  to  10  per  cent.  In  India  diabetics  do  not  have  their 
urine  examined  so  often  as  they  should,  especially  quanti- 
tatively. The  specific  gravity  in  nine  cases  appear  to  be 
below  1020.  The  highest  is  1050.  A  trace  of  albumen 
is  recorded  in  12  instances,  and  most  of  these  are  patients 
of  old  age.    The  reaction  is  recorded  acid  in  all  cases. 

21.  Thirst,  burning  sensation  of  the  body  and  sleep- 
lessness are  present  more  or  less  almost  in  every  case. 

22.  Diabetics  in  India  very  rarely  follow  a  strict  dia- 
betic regimen.  In  a  trojjical  country  it  becomes  almost 
impossible  to  restrict  the  diet  entirely  to  meat  and  fat. 
In  none  of  my  cases  I  find  a  strict  diet  enforced  or  adopt- 
ed. A  Bengali  usually  cuts  down  his  rice  to  a  mini- 
mum and  takes  to  wheat  or  bran.  A  Punjabi  leaves  oft" 
wheaten  flour  and  takes  to  bran.  A  European  takes  to 
bran  bread,  but  a  strictly  exclusive  diet,  as  it  is  imder- 
stood  in  Europe,  is  very  seldom  adopted  in  India. 
Many  patients  say  that  bread,  wheaten  or  bran,  do  not 
agree  with  them  ;  the  former  increases  thirst  and  acidity, 
and  the  latter  produces  dyspepsia. 

23.  Skimmed  milk  was  tried  by  185  cases,  but  none 
appears  to  have  followed  strictly  the  instructions  of 
Scott  Donkin.  Two  patients  speak  very  highly  of  it, 
but  from  the  majority  of  cases  in  which  it  was  tried,  it 
appears  that  beyond  assuaging  thirst  and  perhaps  re- 
lieving the  burning  sensation  of  the  body,  no  other  re- 
sult follows  its  use.  The  large  quantities  of  skimmed 
milk  appears  to  act  as  a  fliashing  agent  just  as  large 
quantities  of  alkaline  mineral  water  do. 

24.  No  drug  appears  to  have  any  appreciable  value 
in  a  case  of  confirmed  diabetes.  Opium  is  given  a  trial 
by  nearly  every  patient  whose  history  I  possess.  There 
are  some  who  speak  very  highly  of  it,  while  there  pre 
others  who  have  found  no  relief  from  it.  Codeia  I  finil 
was  tried  in  120  cases  out  of  200,  and  the  result  is  the 
same  as  with  opiun.  Jambul  has  been  tried  by  a  large 
number  of  patients  with  no  definite  result.  In  one 
patient  the  following  was  the  result :  "Jambul  fruit  4  ozs. 
daily  was  begun  when  the  urine  measured  20  ounces,  sp. 
gravity  1044,  sugar  10  to  15  grains  per  ounce.  After 
three  days  it  was  noticed  that  the  urine  still  measured  20 
ounces,  sp.  gravity  1028,  sugar  2  to  3  grains  per  ounce. 
Two  days  later  the  sugar  fell  to  1  to  2  grains  per  ounce, 
and  the  quantity  of  urine  rose  to  29  ounces  with  sp. 
gravity  1026.  Nine  days  after  the  jambul  fruit  was 
begun,  the  amount  of  sugar  registered  6  to  7|  grains 
per  ounce,  so  jambul  seeds  in  powder  ten  grains  thrice 
daily  were  given  in  addition  to  the  fruit.  About  this  time 
the  urine  measured  120  ounces,  sp.  gravity  1042,  sugar 
10  to  15  grains  per  ounce.  Weight  now  was  5st.  131bs., 
the  original  weight  of  the  patient  being  1 1st.  21bs. 

In  23  cases  arsenic  was  tried  with  scarcely  any 
appreciable  result.  In  all  such  cases  however  temporary 
benefit  was  obtained  by  the  use  of  the  drug.  Alkalies 
and  alkaline  mineral  waters  are  highly  spoken  of  by 
those  who  have  used  them.    Bromides  of  arsenic,  soda, 
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potash,  and  lithia,  antipyrin,  sulphonal,  salicylic  acid, 
salol,  pancreatic  emulsion,  raw  pancreas,  were  the  other 
remedial  agents  used  with  scarcely  any  marked  improve- 
ment. One  or  two  patients  highly  extol  drugs  prescribed 
by  Ayurvedic  physicians,  one  patient  saying  that  he 
derived  great  benefit  from  the  burnt  ash  of  sundri  wood. 

25.  Climate  seems  to  have  no  influence  on  the  disease 
itself,  but  all  patients  who  tried  change  of  climate  deriv- 
ed benefit  from  it.  It  improves  the  general  health, 
and  with  such  improvement,  the  symptoms  disappear. 
Summer  sojourn  in  a  cooler  climate  proved  of  great 
benefit  to  several  patients.  Sea  was  tried  by  four  pa- 
tients, who  say  that  it  produced  remarkably  good  result 
on  their  general  health,  one  going  so  far  as  to  say  that 
it  snatched  him  away  from  the  jaws  of  death. 

26.  Skin  diseases,  boils,  carbuncles  are  complications 
in  many  cases  ;  107  cases  give  histoiy  of  boils  ;  12 
cases  have  cataract  ;  17  have  impaired  visions,  which 
anay  also  be  due  to  cataract  ;  cardiac  weakness  is  com- 
plained of  by  two  cases.  Two  patients  say  that  their 
skin  keeps  peeling  off.  Erythema  on  the  hands  and  feet 
occur  in  four  cases.  One  patient  has  eczema.  Constip- 
ation is  the  usual  complaint.  In  three  cases  oedema  of 
the  feet  and  hand  are  present.  Vomiting  is  a  trouble- 
some complaint  in  one  case  and  diarrha3a  in  four. 


DIABETES  MELLITUS. 

BY  BABU  BAMON  DAS  SEN,  L.M.S, 

In  a  paper  on  diabetes  mellitus  Babu  Bamon  Das  Sen 
raised  the  question  o£  the  influence  of  heredity,  neuralgic 
headache,  rheumatism,  and  early  suppression  of  the 
menses  in  the  production  of  diabetes  mellitus ;  also  as  to 
whether  a  wife  can  contract  it  from  a  diabetic  husband. 

These  factors  existed  in  several  cases  under  his  care. 
In  four  other  cases  his  patients  had  long-standing 
gonorrhoea  and  were  addicted  to  excessive  venery. 

A  burning  sensation  all  over  the  body  was  a  distress- 
ing symptom  in  some  cases. 

In  discussing  the  treatment  he  alluded  to  the  diffi- 
culty of  preventing  the  natives  of  Bengal,  especially 
females,  from  eating  starchy  and  saccharine  foods  and 
in  inducing  them  to  eat  meat ;  and  said  that  on  resum- 
ing rice  as  a  food  the  previous  improvement  in  the  con- 
dition of  the  patient  disappears  to  a  great  extent.  He 
recommended  that  opiates  and  codeia  should  after  a 
time  be  discontinued  (to  be  resumed  later)  on  account 
of  their  toxic  effects,  and  had  found  iron,  arsenic  and 
strychnine  useful. 


DISCUSSION. 

E.  S.  K.  Aiyer  (Mysore)  sai'l  tliat  Bange  in  liis  work  on 
pliysiological  anfl  patliological  clieiniatry  stated  that  the  sugar  in 
the  urine  of  diabetics  was  dextro-rotatory,  and  that  a  diabetic  was 
able  to  assimilate  Ifevo-rotatory  sugar.  One  patient  who  lived 
exclusively  on /n«'<s  had  no  sugar  in  his  urine.  The  urine  was 
examined,  and  not  even  half  a  grain  of  sugar  could  be  found  in 
the  urine  of  24  hours.  The  urine  continued  free  so  long  as  the 
patient  remained  on  fruits,  but  the  moment  he  took  his  ordi- 
nary diet  of  rice  and  vegetables,  sugar  re-appeared  in  his  urine. 
Fruits,  axcept  grapes,  contain  fruit  sugar,  which  is  invert-sugar. 
This  invert-sugar  is  laevo-rotatory.    To  judge  from  the  expe- 


rience of  this  one  case  it  is  quite  possible  for  one  to  live  on 
the  ordinary  Indian  fruits.  It  is  worth  while  trying  fruit  diet 
in  diabetes, 

Chwamani  (Allahabad)  said  he  had  been  a  diabetic  himself 
since  the  last  eleven  years.  He  liad  met  with  patients  who  had 
died  within  a  few  months,  and  others  who  had  had  it  for  25 
yaars  and  upwards.  During  the  last  eleven  years  he  had  lost 
4Glbs.  m  weight.  He  thought  the  chronic  form  the  most  common 
in  India,  and  the  main  cause  to  be  sedentary  life  with  little  or 
no  physical  exercise.  Those  using  animal  food  are  little  liable  to  it, 
and  vegetarians,  especially  if  fat  and  bulky,  much  more  so.  Hence 
its  less  frequeucy  among  Musulmans  than  among  orthodox 
Hindus.  Skimmed  milk  had  proved  .very  successful  in  his  own 
case,  but  reliipse  occurred  on  returning  to  ordinary  diet.  He  had 
derived  much  relief  from  a  pill  of  phosphate  of  iron,  extract  of 
nus  vomica,  ergotine  and  morphia  three  times  a  day  ;  also  from 
the  Vaidic  treatment  by  chamlrodaya  and  other  drugs.  He  did 
not  think  a  wife  could  contract  the  disease  from  her  luisband. 

B.  G.  Sen  (Calcutta)  said  :  1st,  that  as  regarded  infant  marriage 
bring  a  cause  of  diabetes,  it  was  not  only  that  but  the  cause  of 
many  olher  diseases  also.  Could  a  vigorous  tree  be  expected  from 
a  miniature  seed  ?  He  believed  it  accounted  for  tlie  bad 
physique  of  tiie  Bengali.  2ndly,  that  the  present  system  of 
education  was  unsuited  to  the  country,  and  that  when  in  his  child- 
hood and  youth  be  heard  of  one  diabetic  now  he  found  one  or 
more  in  every  family.  He  could  not  get  hold  of  any  statistics 
before  the  establishment  of  the  Calcutta  University.  Change 
of  air  to  the  hills  sometimes  did  good,  but  he  knew  of  cases 
where  it  had  a  pernicious  effect.  Total  abstinence  from  alcoholic 
liquor  was  no  safeguard  against  its  onset.  Exclusive  meat  and 
fat  diet  was  gcnei-ally  unsuited  to  the  people  of  India,  consider- 
ing their  habits  and  climate.  He  fully  agreed  with  Dr.  Bose 
that  starchy  and  saccharine  food  did  not  induce  diabetes — the 
Chowbejs  of  Muttra  and  the  Indian  coolies  of  Mauritius  are 
living  examples. 

The  President  said  that  Dr.  Mitra's  paper  must  be  regarded  as 
n  distinct  contribution  to  our  knowledge  of  diabetes  as  it  occurs 
in  this  country.  Dr.  Mitra  deserved  much  praise  for  the  trouble 
he  had  taken  to  obtain  precise  information  on  the  various  points 
on  which  knowledge  was  before  hazy  and  ill-defined.  As  regarda 
the  causation  and  prevalence  of  diabetes  in  India  the  President 
was  accustomed  to  regard  and  speak  of  diabetes  as  the  gout  of 
the  Hindus,  meaning  by  the  expression  that  diabetes  bears  the 
same  relation  to  the  diet  and  habits  of  the  people  of  India 
which  gout  does  to  those  of  the  people  of  northern  climates — • 
that  is  to  say  that  as  gout  occurs  in  meat-eating  races  chiefly 
among  those  who  indulge  in  such  food  beyond  the  requirements 
of  the  system,  and  especially  among  those  who  have  to  work 
hard  with  their  brains  rather  than  with,  their  hands,  so  diabetes 
is  especially  common  in  people  whose  diet  consists  largely  of 
farinaceous  and  saccharine  elements  among  those  who  indulge 
in  tliese  articles  of  diet  beyond  the  requirements  of  the  system. 
Diabetes  is  especinlly  common  among  those  whose  occupations 
are  sedentary,  and  entail  an  unusual  expenditure  of  brain  power, 
e.g.,  among  native  members  of  the  Judicial  Department. 


DISCUSSION  ON  FILAEIA  MEDINENSIS.  ' 

( See  page  118.) 

C.  Banlcs  (Puri)  ba  I  only  seen  one  case  of  guinea  worm. 
The  patient  was  a  boy  coolie  on  a  coffee  estate  in  Santa  Coorg, 
Mysore.  The  disease  was  confined  to  the  lower  extremity  near  the 
ankle,  though  the  knee  joint  was  inflamed  as  well.  Attempts  i 
were  made  to  remove  it  by  means  of  the  old-fashioned  treat- 
ment of  rolling  it  round  a  quill.  The  boy  did  not  remain  un- 
der treatment.  The  disease  was  accompanied  by  intense  pain, 
specially  felt  on  attempts  at  extraction.  I 

H.  Thornhill  (Ceylon)  said  that  guinea  worm  was  very  fre-  I 
quently  met  with  formerly  amongst  the  coolies  on  coffee  estates  | 
in  Ceylon.  They  had  come  from  the  Madras  Presidency.  Of  | 
late  years  it  had  seldom  been  met  with, in  fact  it  was  now  rarely,  i 
if  ever,  seen.  In  one  instance  that  proved  fatal  he  hud  found  it  I 
in  the  walls  of  the  abdomen.  He  could  not  recall  whether  he  1 
had  met  with  any  cases  in  women  or  not.  \ 

I 
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J.  Chaytor  White  (Mirzapur)  said  that  sepoys  in  the  Mey- 
wnr  Bhil  Corps  suffered  much  from  filaria  medinensis.  About 
35  per  cent  of  all  males  in  Meywar  suffered  from  this  disease. 
Females  were  rarely  affected.  He  had  seen  as  many  as  eight 
woriris  extruding  from  the  buttock  of  a  man,  but  usually 
only  one  was  extruded.  The  treatment  was  the  usual  one  of 
rolling  round  a  stick.  He  had  not  tried  the  perchloride  treat- 
ment. He  believed  the  drinking  water  to  be  the  cause  of  in- 
fection. 

L.  J.  Pisani  (Jaunpur)  a  few  years  ago  had  had  the  oppor- 
tunity of  treating  several  cases  on  the  Punjab  Frontier,  and  had 
tried  tiie  application  of  weight  extension  vvith  good  eifect.  Tlie 
weiglit  required  was  a  small  one,  one  or  two  drams,  or  there- 
abouts, depending  on  the  thickness  of  the  worm.  In  later  cases 
a  combination  of  this  method  with  the  older  one  of  winding  the 
worm  on  a  piece  of  stick  was  tried  with  better  results,  as  the 
extruded  portion  of  the  worm  hid  less  tendency  to  dry  and 
break.  It  was  surprising  to  find  how  effectually  the  animal 
came  out  under  this  treatment.  The  patient  who  could  watch  the 
rapid  effect  of  the  treatment  as  compared  with  previous  me- 
thods took  an  interest  in  carrying  it  out.  He  had  described 
tliis  method  in  the  British  Medical  Joitrnal  a  few  years  ago,  but 
liad  seen  no  cases  of  guinea  worm  since  the  perchloride  treat- 
ment had  been  introduced. 

E.  A.  W.  Hall  (Purulia)  had  seen  three  cases  in  sowars  of 
2nd  B.  L.  at  Saugor.  They  occurred  within  three  months  of 
each  other,  and  there  were  no  other  cases  while  he  was  with  the 
Regiment.  In  one  case  four  abscesses  occurred  above  and 
below  tlie  knee,  and  he  removed  three  worms  from  the  abscess. 
Treatment  was  by  rolling  off. 


TYPHUS  FEVER  IN  HOTI  MARDAN  AND 
IN  BALUCHISTAN. 

BY  L.  J.  PISANI, 
Surgeon-Captain,  I.  U.  S. 

I  PROPOSE  to  bring  before  you  a  brief  account  of  two 
outbreaks  of  typhus  fever  which  I  have  observed  in  two 
different  parts  of  India,  namely,  in  the  Peshawar  District 
in  1888  and  in  Baluchistan  in  1891.  Typhus  fever  is  no 
new  disease  in  India.  Anybody  who  has  had  occasion  to 
refer  to  Dr.  Bryden's  Statistical  Report,  published  in 
1878,  will,  I  think,  feel  convinced  that  some,  at  any  rate, 
of  the  outbreaks  described  by  him  were  instances  of  true 
typhus.  In  discussing  the  mortality  from  this  disease 
which  decimated  many  of  the  jails  of  India  between 
1859  and  1867  Dr.  Bryden  says  :  "  It  is  in  the  interest 
of  those  to  come  after  ns  that  the  teaching  of  these  nine 
years  should  be  recorded.  *  *  *  1  bave  given  so  pro- 
minent a  place  to  this  epidemic  contagious  fever  of  1859 
to  1867,  *  *  because  I  know  that  the  very  same  objec- 
tions and  doubts  will  certainly  be  brought  up  again 
and  lead  to  not  less  disastrous  consequences  than  have 
followed  the  assertion  of  erroneous  individual  opinions 
iti  our  time."  The  improved  sanitary  condition  of 
our  jails  in  recent  years  has  led  to  the  disease  being 
less  frequently  observed,  to  our  forgetting  the  work 
of  oar  predecessors,  and  to  our  doubting  even  the  pre- 
valence of  typhus  in  India.  I  think  that  we  have 
accumulated  evidence  to  show  that  typhus  is  endemic 
in  certain  parts  of  Iniia  where  climatic  conditions 
in  some  seasons  of  the  year  approach  to  those  of 
European  countries.  In  fact  we  might  call  this  an 
endemic  area,  and  include  in  this  area  the  trans-Indus 
Districts  from  Baluchistan  to  Eusufzai,  the  Hazara  and 
Rawalpindi  Districts  and  the  Himalayan  Hill  Tracts. 
The  first  of  the  two  outbreaks  which  I  will  bring 


to  yoar  notice  occurred  in  the  Magistrate's  lock-up  at 
Hoti  Mardan  in  the  Peshawar  District  during  the 
months  of  April,  May  and  June  1888.  There  had 
been  a  good  deal  of  sickness,  accompanied  with 
mortality,  during  the  month  of  April,°which  the  Hospital 
Assistant  in  charge  reported  to  be  remittent  fever. 
Daring  the  month  of  May  I  was  asked  to  enquire  into 
the  sickness,  and  during  this  month  and  in  June  I  had 
an  opportunity  of  observing  eight  cases  of  typhus, 
one  being  abortive,  among  the  N.  T.  prisoners,  and 
two  cases  among  the  constables,  who  had  formed 
part  of  the  guard  over  the  sick  prisoners  at  the 
Murdan  Dispensary.  I  shall  exclude  the  abortive  case, 
and  read  the  few  notes  that  I  possess  of  the  other 
cases  : — 

Case  1.— Admitted  7th  day  of  illness  ;  seen  on  morn- 
ing of  8th  day  commencing  rash  over  ab- 
domen, delirious  ;  11th  day  rash  extensive  over 
side  of  chest  and  abdomen,  semi-conscious  ; 
14th  day  temperature  normal,  rash  dark  pur- 
ple ;  15th  rash  still  present,  I  have  no  note 
when  rash  disappeared  ;  18th  day  conscious 
for  first  time  ;  20th  day  of  illness  appears 
deaf  ;  23rd  still  deaf,  constipation  throughout. 

Case  2. —Seen  on  8th  day,  was  then  delirious,  semi- 
comatose slight,  commencing  rash  ;  11th  day 
rash  evident,  but  scanty  on  side  of  abdomen 
and  chest  of  purple  colour  ;  1 4-th  day  tempera- 
ture normal  ;  15th  day  rash  disappeared  ;  17th 
to  20th  day  troubled  by  vomiting  ;  22nd  day 
apparently  deaf,  constipation  throughout. 

Case  3. —  Seen  6th  day  ;  7th  day  two  suspicious  spots 
on  abdomen,  no  delirium  ;  1 3th  day  evidence 
of  pneumonia  ;  14th  day  spots  petechial  ;  16th 
delirium,  abdomen  distended,  hiccup  ;  17th 
temperature  normal. 

Case  4. —  Seen  5th  day  ;  11th  day  slight  delirium  ; 
12th  day  more  delirious,  semi-conscious  ;  13th 
day  purple  mottling  over  abdomen  and  chest  ; 
14th  day  temperature  normal,  offensive  black 
stool ;  1 5th  day  delirious  ;  16th  day  no  de- 
lirium ;  18th  day  some  petechise  visible  ;  21st 
day  deaf. 

Case  5. — Seen  on  2nd  day  ;  rash  commenced  on 
6th  day  ;  was  well  marked  by  10th  day,  slightly 
delirious  ;  on  13th  day  unconscious  ;  on  15th 
day  temperature  normal  ;  on  18th  day  deaf. 

Case  6. — Seen  1st  day  ;  rash  commenced  on  9th  day  ; 
11th  day  delirious,  semi-conscious,  macular 
rash  purple,  extensive  over  side  of  abdomen, 
over  chest  and  spreading  over  the  arms  ;  14th 
day  pneumonia,  rash  still  present  ;  19th  day 
temperature  normal. 

Case  7. —  Police  constable  on  guard  over  sick  ;  seen 
1st  day,  suspicious  looking  spots  ;  on  4th  day 
soon  disappeared  ;  6th  day  epistaxis  ;  no 
note  of  delirium  ;  temperature  normal  14th 
day. 

Case  8. — Seen  1st  day,  signs  of  rash  ;  on  5th  day 
still  present ;  on  8th  day  scanty  ;  no  note  of 
delirium  ;  temperature  normal  14th  day. 


136 


SECTION  OF  MEDICINE  AND  PATHOLOGY. 


Case  9. — Police  constable  seen  6th  day  ;  had  been 
on  duty  over  sick  and  been  relieved  ;  when 
first  seen  he  was  covered  with  a  macular 
purple  rash  ;  this  rash  was  so  extensive  that 
it  extended  pretty  nearly  all  over  the  body, 
except  his  face,  at  first  of  a  bright  purple,  it 
became  gradually  darker.  He  was  delirious, 
semi-conscious.  This  man  died  on  the  10th 
day  of  his  illness. 
In  the  brief  notes  that  I  have  given  you  will  see 
that  the  pyrexia  in  the  non-fatal  cases  lasted  from 
14th  to  19th  day  ;  it  was  of  a  continued  type  through- 
out ;  the  fever  was  accompanied  by  a  distinct  measly 
purple  rash,  very  extensive  in  cases  6  and  9,  evident 
in  cases  1  and  5  and  in  3  when  the  mottling  subsided. 
Scanty  in  2  and  3,  and  practically  absent  in  case  7. 
The  rash  commenced  in  one  case  on  5th  day,  in  one 
on  6th  day,  in  one  on  7th  day,  and  in  one  on  9th 
day.  In  all  these  cases  there  was  an  opportunity  of 
observing  the  cases  previously  to  the  days  mentioned. 
In  three  cases  the  rash  was  present,  when  the  patients 
were  first  seen,  one  on  the  6th  and  two  on  the  8th 
day.  In  the  case  where  mottling  was  noted  it  appeared 
to  have  occurred  unusually  late,  namely,  the  13th  day  ; 
at  any  rate  I  have  no  notes  of  its  being  visible  anterior 
to  this  date.  Delirium  of  a  low  kind  was  present  in 
7  out  of  the  9  cases,  accompanied  in  many  of  the  cases 
by  great  prostration,  and  more  or  less  unconsciousness. 
In  two  cases  there  was  pneumonia  occurring  on  the  13th 
or  14th  day  of  the  disease,  and  in  every  other  case  there 
was  more  or  less  signs  of  bronchitis.  Sir  George 
Buchanan,  in  his  article  on  Typhus  Fever  in  Reynold's 
System  of  Medicine,  says,  that  "  symptoms  referrable 
to  the  respiratory  system  are  so  common  and  so  impor- 
tant that  they  must  be  regarded  as  essential  parts  of  the 
disease."  In  every  case,  both  in  this  outbreak  and  in 
the  cases  I  shall  relate  presently,  the  frequency  of  these 
respiratory  complications  constituted  an  additional 
danger  -to  the  disease.  Constipation  was  a  marked 
feature  in  most  cases  ;  marked  tympanitis  was  present  in 
three  cases  ;  troublesome  vomiting  during  convalescence 
in  one  case.  In  four  cases  there  was  marked  deafness 
lasting  for  some  time  during  convalescence,  and  in  the 
case  of  the  constable,  where  there  was  no  rash,  there 
was  epistaxis  on  6th  day,  about  the  period  a  rash 
would  be  expected. 

Having  given  a  short  history  of  the  cases,  I  propose 
to  discuss  the  evidence  of  contagiousness  of  this  fever. 
We  have — 

(1.)  The  evidence  that  two  constables  on  guard  over 
the  prisoners  contracted  the  disease,  one  dying, 

(2.)  The  importation  of  the  disease  to  the  Peshawar 
Jail.  It  was  due  to  some  prisoners  suffering  from 
fever,  having  been  transferred  from  the  Mardan  lock- 
up on  28th  April  to  Peshawar  that  led  to  the  civil 
authorities,  at  the  request  of  the  Inspector-General  of 
Prisons,  Punjab,  to  ask  me  to  enquire  iuto  the  sickness 
prevailing  at  the  lock-up.  I  reported  the  disease  to  be 
typhus  fever  on  2ud  June  1888. 

The  following  extract  from  the  report  of  Sanitary 
Commissioner  for  the  Government  of  India  for  1888, 


extracted  from  the  report  of  Inspector-General, 
Punjab,  will  give  further  information  on  this  point :  — 

"  There  can  be  no  doubt  as  to  the  outbreak  of 
typhus,  or  a  fever  allied  to  typhus,  in  the  Peshawar 
Jail.  It  is  believed  by  the  M.  0.  to  have  been  import- 
ed into  the  jail  by  a  gang  of  sixteen  prisoners 
transferred  from  the  Mardan  lock-up  on  28th 
April.  *  *  *  At  first  the  M.  0.  regarded  the 
fever  as  being  of  a  remittent  type,  but  after  further 
observation  he  came  to  the  conclusion  that  the  type  more 
nearly  resembled  that  of  typhus  than  any  other  fever. 

*******  With  the 
exception  of  the  prisoners  transferred  from  Mardan 
lock-up,  very  few  were  attacked  ;  one  was  a  hospital 
attendant  in  whom  the  disease  was  fatal  ;  the  disease 
disappeared  in  June.  *  *  I  regret  to  have  to 
report  the  occurrence  of  a  more  severe  outbreak  in  the 
Peshawar  Jail  in  the  current  year  (1889.)  It  began 
towards  the  end  of  February.  *  *  The  admissions 
have  been  much  more  numerous,  47  in  all  with  a 
mortality  of  7.  The  Jailor  contracted  the  disease  and 
fell  a  victim  to  it." 

From  the  above  you  will,  I  think,  agree  with  me  in 
saying  that  the  disease  in  the  Peshawar  J  ail  was  one 
and  the  same  disease  which  prevailed  in  the  Mardan 
lock-up  ;  that  the  fever  was  of  a  contagious  character; 
that,  as  is  common  in  typhus,  the  sickness  disappeai-ed 
in  the  summer  to  again  recrudesce  on  the  advent  of  a 
subsequent  winter.  At  the  time  that  the  sickness  com- 
menced in  the  lock-up,  and  for  some  timo  before,  there 
had  been  considerable  over-crowding  ;  the  barracks  were 
very  badly  ventilated,  the  only  means  of  ventilation 
being  through  the  grated  doors  ;  in  addition,  the  bar- 
racks themselves  were  in  a  very  insanitary  condition. 

As  typhus  is  endemic  in  the  Peshawar  District,  and 
the  history  of  the  earUer  cases  not  obtainable,  the  origin 
of  the  outbreak  could  not  be  traced. 

The  second  group  of  cases  that  I  will  bring  to  your 
notice  occurred  among  the  coolies  working  in  the 
Khojak  Tunnel  in  Beluchistan.  I  cannot  give  you  an 
account  of  how  and  when  the  disease  commenced,  as 
the  early  history  of  the  sickness  in  the  Khojak  was 
involved  in  obscurity.  During  the  winter  of  1890-91 
there  was  an  excessively  fatal  disease  prevailing  among 
the  coolies,  as  you  can  judge  when  I  tell  you  that 
from  1st  November  1890  to  31st  March  1891  no 
less  than  800  coolies  are  computed  to  have  died.  Evi- 
dence of  a  very  fatal  contagious  disease  was  obtainable 
from  the  excessive  mortality  among  the  hospital 
establishment,  while  in  1888  and  1889  there  was  only 
one  death  each  year  at  the  Headquarter  Hospital  at 
Shalabagh.  In  1890,  out  of  a  strength  of  nine,  seven 
died,  the  mortality  among  the  dressers,  who  distributed 
medicines  to  the  patients,  being  no  less  than  200  per 
cent,  In  the  first  seven  months  of  1891,  out  of  a 
strength  of  ten,  four  died. 

The  cases  which  I  found  prevailing  after  my  arrival 
on  19th  April  were  cases  of  relapsing  fever,  a  few 
cases  of  typhus  fever,  and  some  cases  which  did  not 
present  any  characteristic  features.  It  is  with  the 
cases  of  typhus  that  h  propose  to  deal. 
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L  shall  give  an  account  of  the  seven  cases  which  I 
saw  ;  they  occurred  like  the  Hoti  Mardau  cases  in  the 
months  of  April,  May  and  June. 

Case  i.-  Admitted  23rd  April  ;  Gth  day,  seen  ;  on 
7th  (lay  lying  on  back  groaning  and  prostrate. 
Sordes  on  lips,  purple  rash  not  raised  over 
abdomen  and  lower  and  front  part  of  chest ; 
bronchitis  both  lungs,  spleen  tender  ;  8th  day, 
delirious  ;  10th,  delirium,  now  of  active 
character  ;  ]  1th,  disappeared  from  hospital 
during  night,  ai;ain  brought  back  in  the 
morning  looking  much  worse  ;  loth,  delirium, 
active  signs  of  pneumonia  ;  16th  day,  tempera- 
ture normal,  complained  of  cardiac  pain, 
getting  more  prostrate  ;  died  17th  day.  Post 
mortem  examination,  rash  still,  faintly  marked 
signs  of  double  jineumonia,  pericarditis  and 
meningitis,  enlarged  spleen  and  liver,  tempera- 
ture irregular. 

Case  2. — Hospital  dresser  taken  ill  ;  21st  April,  ad- 
mitted ;  23rd,  kept  in  his  room,  informed  of  his 
illness  ;  9ih  day,  he  was  covered  with  a  very 
copious  and  a  very  marked  measly  rash  pre- 
sent over  chest  and  sides  of  abdomen,  and  some 
on  thigh,  and  arms  ;  on  ilth  day,  crepitant 
rales,  both  lungs  resonance,  impaired;  13th  day, 
delirious,  tongue  protruded  with  difficulty, 
rash  getting  darker;  15th  day,  jirostrate, 
during  the  night  b  td  epileptic  convulsion,  and 
died  ;  rash  present  after  death. 

Case  3. — Assistant-Surgeon  taken  ill  ;  28tb  April, 
irregular  temperature,  rash  appeared  ;  8th  day, 
slightly  raised  at  first,  signs  of  bronchitis;  on 
11th  day,  the  following  note  of  the  rash  was 
made — it  is  dark  purple,  situated  at  sides  of 
abdomen,  the  lower  part  of  the  sides  and  a 
few  in  front  of  chest;  a  few  spots  on  flexor  sur- 
face of  the  forearms,  delirium  began  late  ;  on 
18thday,had  lobuhir  pneumonia  and  laryngitis, 
temperature  normal ;  22nd  day,  delirious  up  to 
25th  day  ;  rash  practically  disappeared  on  18th 
day. 

Case  4.— Admitted  12th  day  of  illness  ;  seen  on  13th 
day,  very  prostrate,  breath  foul,  can  scarcely 
protrude  his  tong-ue,  intellect  dull,  passing 
motions  in  bed,  purple  rash  over  chest  and 
abdomen  accompanied  by  mottling,  bronchial 
rales  back  of  both  lungs,  resonance  not 
clear  ;  temperature  normal  15th  day  ;  16th 
'day  rash  and  mottling  disappeared. 

Case  5. — Admitted  6th  day  of  illness,  rash  present, 
purplisb  red  ;  8th  day,  rash  darker,  dis- 
appearing on  pressure,  cough  ;  10th  day, 
very  drowsy,  sordes  in  teeth,  cannot  protrude 
tongue  ;  11th,  passing  watery  motions  in  bed, 
prostration  marked,  bronchial  rales  ;  12th  day, 
delirious,  temperature  normal  ;  16th  day,  con- 
valescent, rash  faintly  seen. 

Case  6t — A  recent  arrival  at  Khojak  seen  from  1st 
day  ;  4th  day,  sign  of  spots  of  reddish  colour 
over  front  and  sides  of  chest,  abdomen,  and 


back  not  elevated  ;  5th  day,  bronchitis  ;  Gth 
day  rash,  now  well  marked  and  of  a  purple 
colour  disappearing  on  pressure;  8tli,  rash  does 
not  disappear  on  ]>ressure;  14th  day,  tempera- 
ture normal,  rash  hazy;  26th  day,  rash  very 
faintly  visible,  no  delirium. 
Case  7.- — No  clear  history  of  illness  ;  admitted  12th 
June,  very  dull  ;  tongue  dry,  brown  and  black, 
in  centre  reddish  purple,  rash  and  mottling 
over  chest  and  sides  of  abdomen  and  flexor 
surface  of  forearms;  June  13th,  vomited;  June 
14th,  vomited  six  times;  15th,  delirious  at  times, 
rash  dark  purple,  does  not  disappear  on  pres- 
sure ;  June  18th,  temperature  normal ;  rash  dis- 
appearing ;  19th,  rash  nearly  gone. 
Some  of  the^e  cases  were  not  typical,  but  taking  all 
the  symptoms  together  and  the  presence  of  the  charac- 
teristic rash,  1  think  removes  all  doubts  of  the  nature 
of  the  disease. 

From  obvious  reasons  evidence  of  contagion  could 
not  be  established  in  all  the  cases. 
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BY  W.  VOST,  M.B., 
Sarrjeon-Captaiii,  I.  J/.  S. 

I  BT5CAME  well  acquainted  with  this  fever  when  resident 
in  the  Belvedere  Hospital  at  Glasgow,  and  since  then 
1  am  convinced,  from  what  1  have  seen  and  heard,  the 
same  disease  exists  in  some  of  the  hilly  districts  of  the 
North  West  Frontier  of  India,  and  spreads,  as  in  the 
British  Isles,  under  similar  conditions  of  over-crowding, 
imperfect  ventilation,  and  personal  uncleanliness.  While 
medical  officer  of  the  Mushkaf-Holan  State  Railway 
in  Baluchistan,  I  recorded  at  Hirok,  with  the  help  of 
a  hospital  assistant,  the  temperatures  of  eighteen 
cases,  and  from  notes  taken  at  that  time,  the  winter  of 
1892-93,  will  give  a  few  particulars  of  the  disease  as 
seen  there,  and  of  the  conditions  under  which  those 
attacked  had  lived. 

The  cooly  population  emi)loyed  on  the  construction 
of  this  railway  was  drawn  almost  entirely  from  trans- 
frontier Mussalman  races,  so  it  was  not  a  surprise 
that  those  affected  were  mainly  Ghilzais,  and  men 
from  Jelallabad  in  the  Khyber  direction,  who  together 
formed  a  considerable  proportion  of  all. 

Two  Hindus  only  were  attacked  to  my  knowledge. 
One  from  the  Punjab  had  been  under  treatment 
several  weeks  for  simple  fracture  of  the  thigh,  and  in 
hospital  lay  opposite  a  Pathan,  at  first  supposed  almost 
better  of  intermittent  fever,  but  afterwards  believed 
really  to  have  had  typhus  fever  before  admission. 
No  other  in  the  same  ward  could  be  recollected 
as  at  all  suspicious  and  likely  to  have  brought  the 
disease  there.  Every  endeavour  had  been  taken  to 
isolate  known  and  doubtful  cases.  His  chart  is  interest- 
ing in  shewing  the  course  of  the  fever  as  early  as 
the  second  day.  I  have  no  record  stating  from  whom 
the  other  Hindu  might  have  contracted  his  illness. 

The  first  case  came  under  observation  on  9th  Decem- 
ber,  and  the  last  on   5th   April.     In  January  and 
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Feb  ruary,  particularly  the  latter  month,  most  were 
seen, — that  is,  during  the  months  that  bitterly  cold 
wind  sweeps  down  the  Bolan  Pass,  and  at  night  men 
crowd  together  in  tents  or  under  bridges  to  keep  them- 
selves warm.  Those  borders  of  the  tents  resting  on 
the  ground,  I  found,  were  for  the  same  reason 
banked  with  earth,  and  the  open  ends  of  stone  bridges 
closed  by  canvas  matting  and  old  clothing.  Thus 
ventilation  was  almost  nil,  and  under  the  bridges  very 
little  light  could  enter.  The  only  defect  in  their  food 
was  insuthciency  of  vegetables.  Being  well  paid,  they 
could  buy  good  food,  and  usually  did,  but  vegetaljles 
were  scarce  and  difficult  to  be  had.  Sevei-al  were 
attacked  while  snow  was  lying  on  the  ground.  Those 
who  know  Pathan  labourers  will  readily  believe  they 
seldom  or  never  wash  either  themselves  or  their  clothes. 
Donkeys,  much  used  in  connection  with  their  work,  at 
night  were  often  huddled  together  with  the  men. 

Once  the  disease  made  its  appearance,  it  was  a  wonder 
it  did  not  spread  more  than  it  did.  I  have  no  doubt 
cases  escaped  detection  by  the  sanitary  inspectors. 
Several  of  those  discovered  ill  had  worked  till  they 
could  hold  out  no  longer,  and  on  one  occasion,  snow 
hindering  work  of  any  kind,  three  were  found  in  a 
crowded  tent  in  which  another  had  just  died  of  typhus. 
One  of  these  lived  less  than  a  week  afterwards.  Had 
it  not  been  usual  to  inquire  into  the  cause  of  every 
death,  these  cases  mitiht  not  have  been  discovered. 

The  period  of  incubation,  and  from  whence  the 
disease  was  originally  introduced,  were  never  ascer- 
tained. 

Of  those  that  came  in  contact  with  the  sick  in  hos- 
pital, three  were  attacked,  viz.,  the  Punjabi  Hindu 
with  fracture,  the  second  a  sick  attendant  on  his 
father  ill  of  the  disease,  and  the  third  my  hospital 
assistant. 

The  last,  a  Peshawari  Pathan,  was  the  only  instance 
in  which  I  was  able  to  detect  a  rash,  though  1  made 
a  point  of  examining  all  with  care.  It  affected 
the  same  parts  seen  in  British  cases,  seemed  of  a 
somewhat  lighter  shade,  consisted  of  smaller  blotches, 
that  afterwards  became  fixed,  and  was  unlike  measles 
in  that  none  was  noticed  on  the  fiice,  and  it  nowhere 
appeared  to  be  raised  above  the  skin.  The  smell  from 
those  I  have  seen  did  not  attract  my  attention  to  the 
same  degree  that  cases  in  Scotland  had.  Typhoid 
symptoms  were  frequent  in  severe  attacks.  None 
appeared  at  all  like  enteric  fever  in  having  symptoms 
referable  to  the  bowels.  Ague  was  not  prevalent  at 
the  time,  or  remittent  fever. 

The  temperature  of  the  single  case  observed  from 
the  beginning  was  found  to  mount  steadily  for  the 
first  four  days,  the  morning  fever  exceeding  that  of 
the  night  before.  The  maximum  temperature  was 
usually  first  reached  in  the  early  days  of  the  second 
week,  and  the  fever  began  to  descend  on  the  thirteenth, 
fourteenth,  or  fifteenth  day — generally  from  the  four- 
teenth day.  In  a  few  instances  there  was  a  distinct 
crisis,  but  lysis  was  the  more  usual  form  of  termination. 
In  a  few  the  fever  lasted  two  or  three  days  over  the 


expected  time.  This  may  have  been  from  it  not  being 
always  easy  to  get  a  clear  history. 

The  temperature  usually  varied  between  102'^  and 
104"5''  F.  after  the  first  four  days.  In  one  patient  only 
did  it  reach  as  high  as  104:'8"  F.  He  had  no 
complication,  and  had  had  sulphate  of  cinchonidine 
given  him  for  some  time.  Without  exception  the 
temperature  fell  several  degrees  before  death,  and  at 
times  the  drop  was  very  marked. 

Among  the  eighteen  attacked  and  treated  in  hospital, 
five  deaths  occurred:  27*7  is  a  high  death-rate. 

Death  took  place  on  the  eleventh,  twelfth,  thirteenth, 
sixteenth,  and  twenty-first  days  of  illness.  The  one 
that  died  on  the  twenty-first  day,  I  note,  had  no  dis- 
coverable comphcation. 

Complications  had  extremely  little  to  do  with  the 
cause  of  death  ;  for  I  find  one  only  of  those  that  died 
had  his  sickness  complicated,  and  this  one  by  a  trivial 
attack  of  bronchitis.  The  severity  of  the  disease  alone 
exhausted  them. 

Complications  were  more  frequent  among  the  thirteen 
that  recovered,  three  having  had  as  well  a  mild  attack 
of  pneumonia,  one  dysentery,  and  one  diarrhoea.  No 
treatment  cut  short  the  attack. 

I  present  some  of  the  charts  of  those  who  were 
under  my  care,  and  trust  this  paper  may  help  to 
dissipate  to  a  certain  extent  the  doubt  expressed  by 
some  of  there  ever  having  been  typhus  in  India. 


TYPHUS  FEVER  IN  INDIA. 

BT  H.  HENDLEY,  D.l'.H.,  (CAUC.,) 

Surg  eon-Captain,  I.  31.  S. 

Introdnctory. — Whether  typhus  fever  is_  one  of  the 
many  diseases  we  have  to  fight  against  in  India,  is  a 
question  that  has  often  heen  asked,  and,  though  we  in 
the  Punjab  have  no  hesitation  in  answering  in  the 
afiirmative,  our  assertion  is  met  with  doubtful  question- 
ing elsewhere. 

Cayley,  in  the  1884  edition  of  Murchison,  sums  up 
in  favour  of  its  having  been  observed  in  Punjauh  jails,  but 
still  in  such  a  manner  as  to  be  unconvincing  to  the 
sceptical. 

Much  of  this  doubt  was  probably  due  to  the  fact 
that  earlier  references  to  supposed  typhus  in  India 
lacked  one  almost  essential  feature,  namely,  a  descrip- 
tion of  any  kind  of  rash,  at  the  same  time  they  were 
apparently  conclusive  from  a  superficial  point  of  view 
in  that  the  fever  was  of  a  continued  type,,  strongly 
believed  to  be  contagious,  and  had  a  very  high  rate  of 
mortality.  '  Viewed  in  the  light  of  my  own  experience, 
it  does  not  seem  possible  that  the  early  epidemics  of  a 
continued  fever  described  by  Drs.  Lyell  andFarquharin 
Yasufzai  and  Wallick  in  Kohat,  in  the  "  India  Annals 
of  Medical  Science,  1852-53,"  could  have  been  accom- 
panied by  a  rash  ;  for,  in  the  large  number  of  cases  seen, 
it  must  have  been  discovered  in  some.  Later,  however, 
in  1863-64,  cases  observed  by  Drs.  E.  Gray  and  De 
Renzy  were  described  as  typhus,  but  again  no  rash 
was  observed.    In  1869  Dr.  Fakweather  described  a 
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rash  identical  with  that  of  typhus  in  cases  in  the 
Rawalpindi  jail,  and  since  then  it  has  been  observed 
again  and  again  by  medical  officers  of  the  Peshawar  jail. 

Some  observers  have  maintained  that  the  rash  has 
not  been  identified  in  natives  of  India,  owing  to  their 
deeply  pigmented  skins,  whilst  others  point  to  the  fact 
that  the  rash  is  not  always  appreciable  in  many  cases, 
in  undoubted  epidemics  of  the  disease  in  Europe. 

Both  Morehead  and  Murchison  are  rather  in  favour 
of  considering  these  rash- wanting  epidemics  of "  conti- 
nued fever  as  adynamic  forms  of  malarial  fever — the 
fever  assuming  an  adynamic  condition  and  becoming 
infectious  and  contagious  in  consequence  of  overcrowd- 
ing and  neglect. 

This  is  not  unlikely,  as  the  epidemics  described  by 
Drs.  Gray  and  De  Eenzy  in  the  Punjaub,  commenced  by 
being  first  intermittent,  and  then  successively  assuming 
a  remittent,  and  finally  a  continued  character. 

It  is  easier  to  establish  the  fact  of  the  prevalence  of 
typhus  from  year  to  year  in  the  Punjaub  than  to  prove 
that  this  infectious  adynamic  form  of  malarial  fever  is 
distinct,  or  that  the  one  merges  into  the  other. 

Epid.'inics  in  Peshawar. — Eor  example,  in  the  epidemics 
of  typhus  in  the  Peshawar  Valley,  1891-92,  the  dis- 
tinguishing features  of  the  disease  were  unmistakably 
marked  in  the  majority  of  cases  seen.  I  have  kept 
notes  of  fifty-three  of  these,  and  to  them  my  remarks 
principally  refer. 

In  1891,  during  the  early  months  of  the  cold  season, 
there  was  comparatively  little  fever  of  a  malarial  type 
in  the  district,  but  during  the  months  of  March,  April 
and  May,  the  mortality  under  the  head  of  "  fevers  " 
became  very  high. 

Localities  affected. — The  villages  first  and  throughout 
principally  attacked  were  on  non-irrigated  and  high- 
lying  ground,  overlooking  the  valley,  such  as  were 
not  usually  affected  by  malarial  fever,  and  where 
those  situated  on  low-lying  and  irrigated  ground  were 
attacked,  direct  infection  from  the  former  villages  could 
often  be  traced.  For  instance,  take  the  village  of 
Jalogai.  Dass  Mull  contracted  the  disease  in  Daghi 
Ismail  Khel — a  village  situated  on  a  spur  of  the  hills 
to  the  south  of  the  valley,  and  where  the  disease  was 
rife  amongst  people  who  were  strong,  muscular  and 
employed  in  the  open  or  high-lying,  non-malarious 
ground.  With  the  infection  on  him  he  went  to  Jalogai 
in  the  plain,  and  from  him  the  disease  quickly  spread, 
first  to  his  brother,  and  then  to  others. 
_  Greneral  information  was  not  wanting  as  regards 
similarly  situated  districts  outside  our  own  territory. 
Eeports  of  the  prevalence  of  the  disease  in  Cabul  and 
the  intervening  hills  were  constantly  heard  during  the 
whole  of  the  cold  weather,  and  as  traffic  became  freer 
towards  the  spring,  the  infection  spread  to  the  valleys 
below. 

Overcroicding. — Overcrowding  formed  an  important 
factor  m  the  spread  and  virulence  of  the  disease,  as  the 
following  extract  from  my  report,  written  at  the  time, 
amply  proves : — 

"It  would  be  impossible  to  imagine  a  more  perfect  home 
for  typhus  than  that  offered  by  the  people  of  this  valley. 


Their  one-roomed  houses,  say,  20  feet  X  25  feet  and 
6  feet,  built  to  keep  out  the  cold,  are  low  and  dark,  with 
not  a  vestige  of  ventilation,  and  no  exit,  except  the  one 
door  which  is  made  to  resist  thieves  and  draughts. 
Within,  all  through  the  winter,  are  agricultural  imple- 
ments, all  the  goods  and  chattels  of  the  master,  half-a- 
dozen  head  of  cattle,  probably  the  same  number  of 
people." 

This  overcrowding  is  more  marked  and  more  danger- 
ous in  the  cold  weather  in  the  larger  villages  as  well  as 
in  the  city  of  Peshawar  itself,  owing  to  the  numerous 
nomadic  population,  which  at  this  time  descends  into 
the  valley  for  trade  and  work. 

Comrmmicahiliti/. — In  the  villages  the  disease  was 
never  confined  to  isolated  cases ;  it  was  found  in  clumps 
in  each  village,  as  though  it  had  spread  from  distinct 
foci.  As  a  rule,  the  history  of  its  spread  was  easily 
traced,  one  member  of  a  family  infecting- the  others,  and 
then  these  again  their  most  intimate  neighbours — in- 
stance the  ease  of  Sergeant  Yassen.  This  man  was 
stationed  in  the  village  of  Taru,  in  an  infected  area. 
Admitted  to  hospital,  he  was  visited  on  the  sixth  day 
of  his  illness  by  Augar  Grul  of  Zakhi,  a  village  in  a  non- 
infected  area.  Augar  Gul  contracted  typhus  and  was 
followed  on  the  sixth  day  of  his  illness  %  Majadin,  on 
the  eighth  day  by  Oamrag,  and  on  the  twentieth  day  by 
Ahmed  Ali,  members  of  the  same  family,  all  of  whom 
died.  Again  in  Dagh  Ismail  Khel,  all  those  first  attacked 
lived  in  the  same  compound — Amir,  his  wife,  brother 
and  niece  and  her  son — three  deaths  resulting.  Nor 
are  these  isolated  instances,  for  all  through  the  epi- 
demic similar  cases  were  constantly  occurring. 

A  convict  was  admitted  to  the  Peshawar  jail,  suffer- 
ing from  continued  fever,  and  on  enquiry  it  was  foimd 
he  had  shortly  before  been  in  the  company  of  a  man 
similarly  affected.  A  rash  appeared  on  the  third  day, 
and  althoiigh  from  then  to  his  recovery  he  was  isolat- 
ed in  a  shed  open  on  all  sides  to  the  free  passage  of 
air,  both  his  sick  attendants  suffered.  The  original 
case  fortunately  recovefing  sufficiently  to  nurse  the  last 
one  attacked.  There  were  no  other  cases  in  the  jail, 
but  one  of  the  most  zealous  of  the  medical  subordi- 
nates employed  on  special  duty,  connected  with  the 
disease,  contracted  it  at  this  time  and  died. 

Treatment. — Fortunately  the  most  essential  part  of 
the  treatment  of  typhus  is  also  that  which  minimises 
the  risk  of  its  spread,  fiz.,  plenty  of  fresh  air. 
All  patients  were  treated  as  much  in  the  open  as  pos- 
sible, and  medical  subordinates  had  strict  orders,  for 
their  own  sakes,  not  to  examine  patients  in  their  in- 
sanitary huts.  Nourishment,  generally  in  the  shape  of 
milk,  and  stimulants  when  called  for,  with  tepid 
sponging  to  reduce  the  temperature,  were  the  main 
lines  on  which  treatment  otherwise  depended. 

Incubation. — The  period  of  incubation  seemed  to 
vary  considerably.  In  the  more  severe  cases  it  was  short, 
five  to  seven  days  ;  in  those  less  so,  somewhat  longer. 
There  would  seem,  indeed,  to  be  some  relation  between 
the  dose  of  poison  received  and  the  period  during  which, 
it  remained  in  abeyance  in  the  body. 
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^rtsA. — In  nine  out  of  the  fifty-three  cases  I  have 
notes  of,  the  rash  is  not  mentioned.  The  day  on  which 
the  rash  was  first  defined  in  all  other  cases  depended 
somewhat  upon  the  opportunities  given  for  observation, 
but  the  average  came  to  6'8 — in  the  majority  of  cases, 
though  it  was  observed  on  the  filth  or  sixth  day.  In 
a  large  number  of  cases  the  rash  was  not  noticed  by 
the  friends,  until  their  attention  was  drawn  to  it. 

To  the  skilled  observer  it  was  well  marked,  as  a  rule, 
after  the  sight  had  become  accustomed  to  the  lights 
and  shades  of  the  pigmented  skin. 

In  the  fairer  Pathans  the  rash  was  very  distinct,  and 
friends  readily  noticed  it  from  the  first.  Patients  were 
always  examined  in  the  open,  but  even  then,  owing  to 
the  colour  of  the  skin,  it  was  often  doubtful  at  the  first 
visit  if  a  rash  were  present  or  not.  Towards  the  twelfth 
day,  when  the  rash  became  a  more  decided  red,  or  later 
petechial  in  character,  there  was  little  diffioultj'. 

In  the  fatal  cases  there  was  a  great  tendency  for  the 
petechial  spots  to  merge  into  patches,  and  when  this 
occurred,  the  friends,  from  previous  experience,  argued 
a  speedy  ending. 

The  rash  was  confined  to  the  chest,  abdomen  and 
inner  sides  of  the  arms,  being  especially  well  marked 
below  the  axilla.  At  least  two  eases  were  seen,  in  wliich 
it  was  definitely  made  out  there  was  no  rash.  The 
subjects  suffered  from  continued  fever  and  subacute 
pneumonia,  and  their  sick  attendants  contracted  un- 
doubted typhus.  In  the  case  of  one,  Jumma,  the  rash 
described  on  the  eighth  day  was  as  foUoAvs  :  "  A  well 
marked  rash  on  the  arms,  back,  sides  and  front  of  chest 
and  upper  part  of  abdomen ;  it  appears  in  small,  round, 
brick  red,  apparently  slightly  raised,  and  in  small  red- 
dish brown  patches  (mottling),  not  raised,  and  which 
partly  disappear  on  pressure.  The  rash  is,  in  some  res- 
pects, like  that  present  in  measles,  but  there  is  none  on 
the  face,  and  there  is  no  tendency  to  a  creseentic  form.  " 

N/rroifs  Conditions. — The  injury  sustained  by  the 
nervous  system  was  without  doubt,  in  most  cases,  quite 
inadequately  accounted  for  by  the  high  fever.  It 
was  noticeable  in  the  jail  cases,  even  before  the  fever 
•commenced,  in  a  certain  ill -defined  indecision  and 
listlessness  in  the  expression,  that  could  not  be  expressed 
by  the  terms  '  out  of  sorts,'  '  seedy,'  &c. 

After  the  first  few  days  of  the  fever  Ihe  listlessness 
became  pronounced,  the  voice  weak  and  then  c^uite  lost, 
the  tongue  trembled  and  subsultus  tendinte  was  marked 
in  all  fatal  eases.  Often,  though  quite  conscious,  the 
difliculty  in  recollecting  their  thouglits  towards  the 
end  of  the  second  week  was  insurmountable.  When 
the  temperature  became  normal  the  loss  of  muscular 
control  was  so  extreme  that  in  some  cnses  the  sufferers 
were  believed  by  their  friends  to  have  palsy. 

Temjjrratiirc. — The  temperatm^e  rose  generally  with- 
in the  first  48  hours  to  102^  or  103°,  and  by  the  fifth 
day  would  be  104°  or  105°,  varying  from  to  1 
degree  diu-ing  the  24  hours.  In  the  case  of  the  convict 
Amir  Khan  Mahomed,  sick  attendant,  no  very  marked 
rise  of  temperature  oecun-ed  till  the  fifth  day  of  feeliug 
ill,  the  rash  appearing  on  the  sixth.  On  the  day  the 
rash  appeared  there  would  be  a  fall  of  two  degrees  as 


a  rule,  and  in  the  favourable  cases,  though  it  would 
again  ascend  and  remain  of  a  continued  type,  it  would 
probably  not  rise  to  the  same  height  as  before. 

Recovery. — Recovery  in  most  of  the  cases  was  by 
crisis,  occurring  generally  on  the  fourteenth,  but  if  not 
then,  on  or  about  the  twenty-first  day.  In  the  fatal 
cases  death  occurred  from  the  seventh  to  the  fifteenth 
day.  When  as  early  as  the  seventh  the  fatal  issue 
appeared  to  be  from  a  direct  shock  to  the  nervous 
system  as  from  a  specific  poison  more  than  from  a  high 
temperature. 

A  '  goodly  number  of  cases  died  as  late  or  later  than 
the  thirtieth  day,  but  these  must  be  put  down  to  want 
of  proper  nourishment,  or,  perhaps,  more  correctly 
speaking,  to  insufficient  nursing,  thereby  causing  a 
relapse. 

Gtn  ral  Sijm2)tom!i. — The  conjunctivfB  were  invari- 
ably suffused  after  the  first  three  or  four  days  and  re- 
mained so  till  the  end.  There  was  no  coryza.  The  tongue 
became  thickly  coated  at  an  early  stage  and  then  dry 
and  markedly  fissured.  Early  in  the  year  some  cases 
were  complicated  with  sub-acute  pneumonia,  and  others 
with  simple  congestion,  both  lungs  being  affected  in 
each  instance.  The  bowels  were  either  constipated  or 
faiiiy  regidar.  A  more  than  accidental  appearance  of 
diarrhoea  was  never  noticed. 

Post  mortem?. — Post-mortems  made  in  the  case  of  men 
who  died  in  jail  in  1893  were  more  interesting  from 
the  negative  evidence  yielded  as  to  other  diseases  than 
from  any  distinct  lesion  found.  The  pericardium  con- 
tained 2  ounces  or  more  of  serous  fluid,  the  liver 
was  much  congested,  the  spleen  congested  and  friable ; 
in  the  cranium  under  the  dixca  mater  was  a  consider- 
able collection  of  serous  flviid,  and  the  substance  of  the 
brain  was  markedly  injected. 

Endrm.ic  in  Himalayas. — Tjq^hus  appears  to  be  now 
endemic  in  the  Himalayas,  and  the  colder  the  season, 
the  greater  its  virulence,  and  the  more  extensive  will 
be  its  spread  into  the  valleys. 

Griven  a  mild  winter,  the  chances  are  that  the  valleys 
will  escape  infection,  as  then  the  disease  will  not  have 
taken  sufficient  hold  of  the  people  of  the  higher  altitude 
to  become  widespread,  before  returning  hot  weather, 
finds  the  people  of  the  plains  living  almost  entirely 
in  the  open. 

It  is  very  doubtful  to  what  extent  the  typhus  germ 
can  survive  and  spread  in  a  hot  climate,  but  the  di- 
sease has  been  known  in  Peshawar  in  the  middle  of 
May.  It  must  be  confessed,  however,  that  out  of  the 
last  15  years,  though  it  has  been  introduced  into  the 
Peshawar  jail  nine  times  in  separate  years,  no  case  has 
occurred  later  than  tlie  20th  of  May,  and  the  epide- 
mics have  almost  invariably  ended  early  in  this  month 
or  late  in  April. 

Ejnclemic  in  Knlu. — A  wet  season  also  has  the  effect 
of  increasing  the  spreading  of  typhus.  The  people  are 
kept  within  doors  and  crops  fail.  This  year,  for  this 
reason,  the  spread  of  typhiis  in  Plach  or  Upper  Kulu 
has  been  unprecedented.  Within  the  last  three  mouths, 
626  peisons  have  been  carried  off  in  these  sparsely- 
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populated  districts  from  this  disease  alone.*  Lower 
Kulu  lias  only  had  a  few  cases,  two  of  which  I  have 
seen"  just  lately. 

One  I  saw  on  the  12th  day  had  a  well-marked 
brick-red  rash  on  the  back.  The  patient  was  the  last 
of  nine  to  get  it,  all  being  of  one  family,  but  living  in 
two  distinct  houses.  The  wife  of  the  eldest  son  was 
the  first  to  suffer  about  12  days  after  the  return  of 
her  husband  from  Suraj  (Plach),  through  which  he 
had  passed  after  carrying  a  load  of  apples  to  Simla. 
The  remainder  of  the  family  followed.  These  people 
lived  in  dark  crowded,  lean-to  huts,  built  on  two  larger 
houses,  and  were  certainly  much  overcrowded.  In 
Kulu  and  the  neighbouring  valleys  the  people  are 
well  aware  of  the  contagious  nature  of  the  disease 
— their  name  for  it  is  chimeri  fi'om  ehimar  jana — 
to  be  contagious.  Other  names  are  khurmandi  and 
bucheri,  the  one  referring  to  the  loss  of  hair  that 
foUows  the  disease,  the  other  to  populations  being 
cleared  off  like  close-cropped  pastures  after  grazing. 

As  far  as  possible  the  villagers  themselves  now  isolate 
families  and  avoid  villages  suffering  from  the  disease. 

Typhus  and  Malarial  jpe^ers.— Here  it  will  be  seen 
we  have  a  distinct  disease.  Is  it  possible  that  it  can  be 
developed  de  no  do  from  malarial  fever? 

That  the  epidemics  in  the  case  of  Peshawar  had  no 
connection  with  malarial  fevers  is  evident : — 

(a)  It  spread  from  the  hills  and  was  heard  of  as 
being  there  long  before  it  reached  the  valley. 

{b)  It  did  not  appear  in  villages  in  the  plains  as  a 
rule,  unless  there  was  a  history  of  its  being  introduced. 

(c)  There  was  no  intermittent  fever  in  the  hill 
villages  at  the  time  and  very  little  in  the  plains. 

{d)  It  was  a  very  healthy  cold  weather  tiU  typhus 
appeared  in  the  spring. 

(e)    The  fever  ran  a  very  decided  course. 

(/)  The  symptoms  are  those  of  typhus  and  not 
malarial  fever. 

(g)  When  the  disease  entered  a  family  scarcely 
any  of  its  members  ever  escaped. 

Though  typhus  cannot,  in  my  opinion,  originate  from 
malarial  fever,  there  is  no  doubt  but  that  given  a 
people  suffering  much  from  malarial  fever  on  the  verge 
of  a  country  where  typhus  is  endemic,  the  disease  will 
sooner  or  later  be  introduced,  and,  finding  suitable  soil, 
will  spread  with  marvellous  rapidity.  In  bad  cases  of 
malarial  fever,  more  especially  those  in  which  the  proto- 
zoa have  brought  about  condition  in  body  which 
produce  irregularly  remittent  and  continued  fever, 
a  suitable  soil  is  prepared  for  the  ravages  of  the  typhus 
germ.  The  blood  in  such  cases  is  starved  of  its  oxygen, 
and  all  the  tissues  in  consequence  insufficiently 
nourished.  Should  typhus  not  be  at  hand,  a  malarial 
fever  will  remain  simply  that  aU  through,  as  in  Africa 
and  Lower  India.  Even  in  places  like  Peshawar  this 
has  been  well  seen. 

In  the  winter  of  1892-93,  after  an  abnormal  rainfall, 
the  worst  outbreak  of  malarial  fever  of  an  irregularly 

*The  population  of  Upper  Kulu  ie  50,551.  This,  calculated  at  a 
yearly  rate,  equals  a  mortality  of  49  per  1,000  I 


remittent  or  continued  form,  known  for  many  years, 
occurred  principally  amongst  the  European  soldiers. 
They  did  not  get  typhus — there  was  none  in  the 
valley — but  later  on  the  prisoners  in  the  jail  suffered 
from  a  disease  of  a  similar  kind  with  identical  post-mor- 
tem appearances.  But  then  typhus  appeared  in  the  valley 
and  eases  of  the  disease  soon  occui-red  amongst  new  ad- 
missions to  the  jail,  and  from  then  all  cases  admitted 
to  the  hospital  were  of  undoubted  typhus. 

Some  will  object  that  once  you  have  a  continued  or 
irregularly  remittent  form  of  fever,  you  lose  the  very 
essential  of  a  malarial  fever,  viz.,  its  periodic  character. 

But  I  contend  that  when  a  patient  suffering  from 
ordinary  periodic  fever  passes  on  to  the  more  serious 
remittent,  irregular  remittent  or  continued  type,  it  is 
as  well  before  assuming  he  has  one  of  the  recognised 
continued  fever,  such  as  typhus  or  enteric,  to  exclude 
conditions  that  are  so  likely  to  follow  the  disintegration 
of  blood,  and  necessarily  the  collection  in  the  body  of 
what  might  be  described  as  extraneous  material. 

These  conditions  include  congestions  of  organs 
and  effusions  in  all  parts  of  the  body,  hsemon-hagic 
and  serous,  and  the  character  of  the  fever  will  depend 
upon  those  most  affected. 

Where,  as  in  the  Peshawar  cases,  you  get  hsemorrhages 
into  the  duodenum  and  large  intestine,  vomiting  and 
purging  result,  or  where  there  is  effusion  on  to  the 
stirfaee  of  the  brain,  delirium  and  head  symptoms 
develop,  or  again  great  congestion  of  the  liver,  the 
fever  becomes  of  an  increasingly  continued  type. 

Some  will  give  a  definite  name  to  a  disease  from  a 
glance  at  a  temperature  chart,  but  after  all  the  temper- 
ature is  only  one  symptom,  and  before  coming  to  any 
decision,  the  wise  man  will  weigh  all  his  evidence  to- 
gether. 

Following  this  rule  in  the  case  of  the  two  diseases 
in  question,  it  seems  very  unlikely  that  typhus  ca  i 
arise  from  remittent  fevers  de  novo,  and  when  it  ap- 
pears to  do  so  either  the  local  conditions  are  such  as  to 
be  amply  sufficient  to  produce  an  epidemic  of  a  di- 
sease apparently  contagious,  or  the  typhus  germ  has 
been  introduced  from  quarters  where  it  is  endemic. 

Where  malarial  fever  has  been  free  from  the  sus- 
picion of  being  associated  with  typhus  and  yet  seemed 
to  assume  a  contagious  form,  it  is  generally  found  to 
follow  flooding  and  water-logging  of  the  country  with 
rapid  drying  supervening.  And  it  is  not  unlikely  that 
in  ^  contaminated  soils,  especially  on  the  sites  of  old 
cities,  or  where  much  organic  matter  is  entangled  in  a 
clayey-alluvium,  micro-organisms  other  than  those  of 
the  protozoa  of  malaria  find  easy  entrance  to  the  body 
in  company  with  those  of  malaria  proper. 

Precautionary  measures. — Little  it  is  to  be  feared 
can  be  hoped  for  towards  preventing  the  disease  by 
changing  the  habits  of  the  people  as  to  overcrowding 
in  badly-constructed  houses.  Much  can,  however,  be 
done  if  early  intimation  of  the  presence  of  the  di-ease 
is  given  and  medical  aid  is  at  once  provided.  In  some 
places,  as  in  Kulu,  the  people  have  learnt  by  bitter 
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experience  that  the  disease  is  contagious ;  but,  in  others, 
advice  given  as  to  this  point  alone  would  prevent  much 
of  the  spread. 

It  is  very  necessary  that  steps  should  he  speedily 
taken  to  minimise,  as  far  as  possible,  the  ravages  of  this 
disease,  as  the  scanty  hill  populations  can  ill-afford  to 
lose  bread-winners.  Besides  which,  the  disease  may  at 
any  time  spread  to  our  hill  stations,  and  though  not 
a  disease  of  the  well-to-do,  still  many  a  judge  has  been 
seized  on  his  bench,  and  a  similar  fate  may  befall 
those  who  visit  the  hills  yearly  for  the  sake  of  their 
health.  Suraj  or  Plach,  the  part  of  Kuhx  I  have  al- 
ready referred  to  as  suffering  so  intensely  this  year,  is 
only  about  50  miles  from  Simla. 


CEREBRO-SPINAL  FEVEE. 

BY  JA.3.  ilOORHEAD,  M.A.,  M.D., 
Surgeon-Major,  I.  M.  S. 

I  HAVE  ventured  to  select  cerebro-spinal  fever  as  the 
subject  of  this  paper,  because,  in  the  first  place,  the 
disease  so  named  has  only  been  recently  seen  or  report- 
ed in  India,  and  because,  in  the  second  place,  the  disease 
as  seen  here  differs,  so  far  as  my  experience  goes,  in  some 
very  important  features,  from  that  as  observed  in  other 
countries. 

This  specific  and  deadly  fever  has  been  known  under 
various  names  :  it  has  been  described  as  "  spotted  fever" 
in  America  and  as  cerebral-typhus  in  Germany  ;  it  has 
been  described  also  under  the  names  of  epidemic  menin- 
gitis and  epidemic  cerebro-spinal  meningitis ;  it  has  been 
popularly  known  as  "  the  black  sickness  "  in  Dublin 
and  as  "  nackenstarre  "  or  stiff-neck  in  Germany.  The 
name  I  have  adopted  is  that  which  has  been  given  by 
the  London  College  of  Physicians. 

The  history  of  this  disease  in  Europe  goes  back  for 
certain,  for  nearly  one  hundred  years,  and  there  is  some 
reason  to  believe,  Aitken  tells  us,  that  it  goes  back  even 
as  far  as  the  14th  century.  The  first  well  ascertained 
epidemic  occurred  at  Genoa  in  1805,  and  in  the  follow- 
ing year  it  appeared  in  the  United  States,  and  continued 
to  prevail  there  for  ten  years.  During  the  same  time, 
and  off  and  on  during  the  past  half  century,  it  was 
observed  in  France,  in  Italy,  in  Spain,  and  in  Denmark. 
In  1854,  and  for  seven  years  afterwards,  it  raged  in 
Sweden,  where  it  is  said  to  have  destroyed  more  than 
4,000  persons.  In  1860  to  1870  it  showed  itself  again 
in  America,  in  1863  it  broke  out  in  the  Northern  Pro- 
vinces of  Prussia,  and  from  that  time  it  has  hardly  ever 
ceased  to  shew  itself  in  some  part  of  the  German  Em- 
pire. The  British  Islands  have  hitherto  enjoyed  a 
remarkable  immunity.  Scotland,  it  is  said,  has  never 
been  attacked,  only  a  few  isolated  epidemics  have 
occurred  in  England,  and  though  the  disease  has  twice 
appeared  in  Ireland,  once  in  the  famine  year  of  1846, 
and  again  in  1867,  it  was  seen  chiefly  among  the  inmates 
of  a  few  work-houses  and  among  the  recruits  of  the 
Royal  Irish  Constabulary  stationed  in  Dublin. 

Here,  in  India,  the  disease  has  been  practically  un- 
known, untn  within  the  last  fourteen  years.  Chevers, 


in  his  work  "  Diseases  of  India,"  tells  us  he  only  met 
with  one  doubtful  case,  which  recovered,  and  that  neither 
Ewart,  nor  Goodeve,  nor  Duka  ever  saw  a  single  case, 
though  the  two  latter  had  watched  sedulously  for  this 
disease.  Cerebro-spinal  fever  appears  for  the  first  time 
in  1881  in  the  returns  compiled  by  the  Sanitary  Com- 
missioner with  the  Government  of  India.  Since  then, 
up  to  1892,  333  cases  with  259  deaths  have  been  shewn, 
as  having  occurred  in  the  army  and  in  jails.  The 
Sanitary  Report  for  1893  has  not  yet  been  printed,  but 
Surgeon-Major  Lewtas,  Statistical  Officer,  has  kindly 
informed  me,  there  were  in  all  fifteen  cases  with  ten 
deaths.  The  figures  I  have  just  given  do  not  represent, 
I  believe,  the  actual  prevalence  of  the  disease,  as  cases 
and  deaths,  under  the  head  of  inflammation  of  the 
cerebral  membranes,  figure  largely  in  the  returns,  during 
the  past  ten  years,  and  I  have  little  doubt  many  of  the 
cases  and  deaths  thus  shevm  would  more  correctly  have 
appeared  under  the  name  of  the  disease  I  have  chosen 
for  this  paper.  I  see,  for  instance,  in  1886,  inflammation 
of  the  cerebral  membranes  is  reported  to  have  caused 
eighteen  admissions  with  fifteen  deaths  in  jail,  and 
eighteen  admissions  with  twelve  deaths  in  the  army, 
European  and  Native  ;  and,  again,  in  1887,  under  the 
same  heading,  appears  seventeen  admissions  vnth  thirteen 
deaths  in  jails  and  twelve  admissions  with  seven  deaths 
in  the  army. 

Cerebro-spinal  fever  in  a  sporadic  fonn  has  been 
very  widely  distributed  throughout  India,  none  of  the 
three  Presidencies  having  completely  escaped.  The 
disease  has  also  appeared  in  Burma  and  in  the  Andamans 
and  Nicobars.  The  outbreaks,  however,  have  been 
practically  confined  to  Bengal  and  Bombay,  only  one 
case  having  been  reported  from  Coimbatore,  in  Madras. 
Jails  have  suffered  chiefly,  only  three  cases  with  one 
death  having  been  reported  in  the  European,  and  twenty- 
one  cases  with  fourteen  deaths  in  the  Native  army, 
during  the  last  thirteen  years.  The  Bengal  Jails  have 
suffered  most,  one-fifth  of  the  total  jails  in  the  pro- 
vince having  been  attacked.  The  Alipore  Central  Jail 
has  returned  several  cases  and  deaths  every  year  since 
1886.  Of  the  Bombay  Jail,  Shikai-pur  has  been  chiefly 
attacked ;  and  among  the  jails  of  the  Punjab,  the  disease 
has  been  seen  chiefly  in  the  Central  District  Jail  at 
Lahore. 

How  far,  if  at  all,  the  civil  population  are  affected, 
we  have  no  data  to  judge  from.  The  disease  has  no 
place  in  the  returns  of  civil  hospitals  and  dispensaries. 

My  first  practical  acquaintance  vrith  cerebro-spinal 
fever  dates  from  1889,  when  I  was  in  charge  of  the 
Hazaribagh  Jail.  In  that  year  there  were  two  out- 
breaks  in  the  jail,  the  first  occurring  in  May  and  June 
(first  case  16th  May,  last  5th  Jime),  the  second  in  Octo- 
ber and  November  (first  case  8th  October,  last  8th  No- 
vember) . 

In  each  outbreak  there  were  seven  cases,  six  deaths 
occurring  in  the  first  and  five  in  the  second.  I  met 
with  the  disease  again  in  1891  and  1892,  while  in 
medical  charge  of  the  Bhagulpur  Central  Jail.  There, 
however,  I  had  only  two  cases,  one  of  which  recovered. 
I  have  had  in  all  sixteen  cases  with  twelve  deaths. 
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I  shall  now  try  to  give  you  the  results  of  my  obser- 
vations, and  shall  also  endeavour  to  contrast  the  disease 
as  seen  by  me  and  described  in  books.  I  have  had  no 
opportunity  of  reading  the  reports  of  other  Indian 
medical  officers,  except  the  very  brief  extracts  that  have 
appeared  in  Administrative  Reports,  and  so  am  unable 
to  say  how  far  their  experience  coincides  with  or  differs 
from  mine. 

First,  as  to  clinical  history.  The  disease,  as  a  rule, 
sets  in  suddenly  with  symptoms  like  those  seen  in  severe 
malarious  fever,  the  temperature  quickly  rising  to  about 
103°  F.,  though  it  may  run  up  to  105'^  F.,  as  it  did  in 
one  case.  The  course  of  the  fever  is  very  irregular^ 
sometimes  the  morning  temperature  being  the  same  as 
the  evening ;  sometimes  one  or  two  degrees  less ;  and 
occasionally  higher.  When  it  is  prolonged  over  several 
days  the  temperature  falls  and  becomes  more  or  less 
remittent,  the  range  being  from  about  99°  F.  to  102°  F. 
A  special  rise  towards  the  last,  such  as  is  mentioned  by 
Fagge  and  Pye  Smith,  occurred  in  none  of  my  cases. 

Nervous  disturbances  always  occur  early,  and  soon 
become  prominent.  Pain,  which  may  be  most  excru- 
ciating, is  early  felt,  sometimes  all  over  the  body,  some- 
■  times  only  in  the  joints,  but  as  a  general  rule  in  the 
head.  In  a  small  proportion  of  the  cases,  pain  in  the 
neck  and  back  was  a  prominent  symptom. 

Delirium,  accompanied  in  some  cases  by  great  restless- 
ness, but  not  of  a  violent  type,  occurred  in  half  or  more 
of  my  cases.  It  began  in  one  case  in  ten  hours ;  in  a 
second,  in  twelve  hours  ;  in  two  cases,  after  twenty-four 
hours;  in  a  fifth  case,  after  forty-eight  hours ;  in  a  sixth, 
after  sixty  hours ;  in  a  seventh,  after  eighty- four'  hours  ; 
and  in  an  eighth,  not  till  the  fifth  day. 

Coma  was  present  in  ten  of  the  fatal  cases  ;  it  was 
present  also  in  one  case  that  recovered,  lasting  for  about 
sixty-two  hours.  This  condil  ion  may  supervene  at  a 
very  early  period ;  in  one  case  it  set  in  within  three 
hours  from  the  commencement  of  the  fever.  As  a  rrde, 
it  was  preceded  by  delirium,  and  where  such  was  the  case 
it  followed  in  from  about  twelve  to  forty  hours  from  the 
commencement  of  the  latter.  The  comatose  condition 
persisted  in  almost  all  cases  till  death.  Consciousness 
was  partially  regained  after  eight  days :  in  one  case  that 
survived  twenty-one  days,  and  completely  after  five  or 
six  days;  in  a  second  case  that  lived  thirty-one  days.  In 
the  latter  case,  though  consciousness  began  to  return 
after  three  days,  the  patient  was  unable  to  speak  for 
another  six  days  ;  then  for  five  days  he  continued  able 
to  speak,  but  again  became  comatose  and  remained  in 
that  condition  for  sixty  hours ;  again  consciousness 
returned,  to  be  followed  again  after  thirty- six  hours  by 
coma.  Alternations  of  these  conditions  occurred  almost 
daily  for  five  days  up  to  the  patient's  death  on  the  -31  st 
day  of  the  disease.  The  coma  in  all  cases,  except  one, 
was  unaccompanied  by  stertor  ;  deep  groaning  was  pre- 
sent in  one  case. 

Retraction  of  the  head  occtirred  in  only  three  cases, 
and  was  present  in  one  of  the  patients  that  recovered. 
This  symptom  appears  to  have  been  more  frequently  met 
with  in  other  countries.  Flint  tells  us  it  has  been  observ- 
ed in  eighteen  out  of  sixty  cases,  and  English  authorities 


describe  it  as  stUl  more  frequent.  Opisthotonos  was 
present  in  no  case,  neither  was  trismus  ;  this  latter, 
according  to  Flint,  has  been  observed  in  17  out  of  60 
cases.  Rigidity  of  the  rectus  abdominis  in  a  marked 
degree  was  present  in  one  case  that  recovered. 

Concukions  (clonic)  occurred  in  one  case  that  survived 
31  days  shortly  before  death,  the  contractions  sometimes 
occurring  in  the  upper  extremities,  sometimes  in  lower, 
and  sometimes  only  in  particular  muscles. 

Vomiting,  which  is  mentioned  in  books  as  an  early 
and  very  common  symptom,  was  absent  in  all  my 
cases,  except  two,  and  in  these  it  occurred  only  shortly 
before  death ;  pain  in  the  stomach  was  very  rarely 
specially  complained  of.  Uneasiness,  however,  with  or 
without  puffiness,  was  an  early  symptom  in  five  cases  ; 
constipation  was  present  in  some  cases,  while  in  two 
cases  the  bowels  were  relaxed. 

Pericarditis,  with  effusion,  was  present  in  ten  of  the 
twelve  fatal  cases ;  it  was  present  in  two  cases  that  sur- 
vived only  ten  and  twelve  hours  after  the  commencement 
of  the  attack.  This  complication  is  not  mentioned 
either  by  Aitken,  by  Roberts,  by  Uuain,  or  by  Eustace 
Smith.  Flint,  of  New  York,  mentions  it,  and  so  do 
Fagge  and  Pye  Smith,  but  the  latter  say  it  is  dependent 
upon  secondary  pysemia.  This  view,  however  correct  it 
may  be,  generally,  is  not  applicable  to  the  two  very 
early  fatal  cases  I  have  just  mentioned. 

Lung  complications  were  present  in  five  of  the  fatal 
cases  and  in  one  that  survived  in  two  of  the  cases  there 
was  pleuro-pneumonia,  and  in  other  three  congestion 
or  red  or  grey  hepatization  in  one  or  both  lungs.  In 
one  case  that  survived  there  was  congestion  of  the 
right  lung  about  the  seventeenth  day  of  the  disease. 
It  is  worthy  of  notice  that  in  no  case  was  there  the 
characteristic  sputum  of  pneumonia,  and  that  cough  was 
not  present  except  in  one  case.  The  respu-ations, 
however,  in  one  case,  were  as  many  as  fifty-two  per 
minute. 

Hearing  was  much  impaired  in  one  of  the  surviving 
cases,  in  which  consciousness  was  never  lost;  in  the  same 
case,  articulation  was  very  difficult,  and  there  was 
considerable  impairment  of  the  mental  faculties  for 
months  after  convalescence  began.  Difficulty  in 
articulation  was  also  noticed  in  one  case  that  proved 
fatal. 

Retention  of  urine  were  present  in  two  cases. 

Eruptions,  which  appear  to  have  been  common  in 
other  countries,  were  noticed  in  none  of  my  cases  ; 
the  same  remark  applies  to  eye  complications. 

Next,  as  to  morbid  anatomy.  Morbid  changes  were 
present  in  the  membranes  of  the  brain  and  spinal  cord, 
in  the  lungs  and  pericardium.  In  the  first  mentioned, 
the  appearances  varied  a  good  deal :  the  one  case  that 
survived  twenty  days,  the  vessels  of  the  pia  mater  were 
markedly  shrivelled  ;  and  in  a  second  case,  that  lived 
thii't-v-one  days,  contraction  of  the  same  vessels  was 
noticed.  The  examination  in  the  former  case  was  made 
within  two  hours,  and  in  the  latter  within  one  hour  after 
death.  In  six  or  seven  of  the  cases  there  was  intense 
congestion  of  the  membranes,  the  veins  at  least  in  one 
case  being  filled  with    partially    coagulated  blood. 
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In  tlie  two  cases  that  survived  over  twenty  days,  the 
sinuses  at  the  base  of  the  brain  were  practically  empty ; 
in  all  the  other  cases  examined,  some  of  the  petrosal 
sinuses  contained  partially  or  completely  decolorized 
coagula.  A  fibrinous  clot,  8  inches  long,  was  in  one 
case  drawn  out  of  the  right  interior  petrosal  sinus. 
An  exudation,  varying  in  character  and  extent,  was 
present  in  all  the  cases  examined,  except  two  :  in  one 
case,  that  died  after  twelve  hours,  it  was  clear  and  gum- 
like; in  another,  that  lived  twenty- one  days,  it  wasslatey 
in  colour ;  while  in  all  the  others,  it  was  distinctly  yellow ; 
in  a  few  cases  being  purulent;  or  semi-purulent.  The 
extent  of  the  exudation  varied  much  :  in  the  case  that 
survived  thirty-one  days,  there  was  only  a  trace  of  lymph 
over  the  pons  varolii,  and  inferior  perforated  spot 
also  between  the  posterior  surface  of  the  medulla 
oblongata  and  the  cerebellum.  There  were,  however, 
several  points  of  purulent  infiltration  on  the  convex 
portion  of  the  right  hemisphere,  close  to  the  longitudinal 
fissure,  one  similar  point  on  left  hemisphere,  and 
about  fifteen  drops  of  actual  pus  in  each  posterior  cornu 
of  the  lateral  ventricles  ;  in  another  ca^  e,  that  lived 
only  ten  hours,  the  exudation  was  present  in  two  or 
three  of  the  sulci  of  the  convex  portion  of  the  right 
hemisphere,  and  in  one  or  two  of  the  left  in  a  similar 
position.  In  these  situations  it  was  very  distinct  and 
of  a  yellow  colour.  As  a  rule  the  exudation  was  present 
along  the  base  of  the  brain,  continuously  from  the 
medulla  oblongata  to  the  optic  commissure  ;  in  one 
case  it  reached  to  a  point  anterior  to  it  ;  and  in  a 
second  it  suiTOunded  the  pituitary  body ;  it  was  present 
also  in.  several  of  the  sulci  of  the  convex  portion  of 
the  brain  and  sometimes  over  the  floor  of  the  fourth 
ventricle  and  between  the  holes  of  the  cerebellum. 
The  brain  itself  only  presented  numerous  points  on 
section  ;  in  one  case  there  was  no  sign  of  softening. 
It  is  probable,  however,  the  superficial  layers  of  the 
cortex  are  to  some  extent  affected  in  the  diseased 
process. 

The  membranes  of  the  spinal  cord  also  varied  a 
good  deal  in  appearance  :  in  the  case  that  lived  thirty - 
one  days  there  was  neither  congestion  nor  exudation  ; 
in  three  cases  there  was  congestion  only  ;  while  in  six 
or  seven  cases  the  cord  was  partially  or  completely 
surrounded  by  a  more  or  less  distinct  layer  of  lymph 
exudation.  The  exudation  in  all  cases  was  yellow,  except 
one,  in  which  it  was  clear  and  gumlike,  that  formed 
in  the  membranes  of  the  brain.  In  one  case  the 
exudation  was  continued  over  the  cauda  equina. 
In  one  case  about  2oz.  of  puriform  fluid  escaped, 
on  section  of  the  membranes  in  the  cervical  region, 
and  similar  fluid  was  formed  in  the  lumbar  region  of 
the  same  case  ;  in  another  case  there  was  a  quantity  of 
actual  pus  in  the  lumbar  region.  The  spinal  cord 
itself  was  not  noticed  as  softened. 

The  condition  of  the  lungs  varied  also  in  the  two  cases 
that  survived  over  twenty  days,  both  were  intensely 
anaemic,  in  fact  almost  bloodless  ;  in  five  cases  no 
unusual  appearances  were  noticed,  while  in  the 
remaining  five  fatal  cases,  very  distinct  morbid  changes 
were  present.    In  one,  that  of  a  man  who  died  in 


four  days,  the  whole  of  the  right  lung  was  hepatized' 
the  upper  lobe  being  in  a  state  of  grey  hepatization 
and  the  whole  of  the  left  lung  was  greatly  congested, 
though  no  part  was  solidified.  In  a  second  case,  both 
lungs  were  congested,  the  right  being  adherent  to 
the  chest  wall  by  recent  lymph,  a  small  portion  of 
the  lower  lobe  of  the  same  lung  being  in  a  state 
of  red  hepatization.  In  a  third  case,  the  left  lung 
was  adherent  to  the  chest  wall  almost  throughout 
by  a  very  thick  layer  of  recent  yellow  lymph,  a  portion 
of  the  lower  lobe  of  the  same  lung  being  in  a  state 
of  red  hepatization,  the  right  lung  was  congested 
and  the  right  pleural  cavity  contained  about  5oz. 
of  serous  fluid  ;  in  a  fourth  case,  part  of  the  right  lung 
and  the  whole  of  the  left  was  congested,  and  portion 
of  the  latter  hepatized.  In  the  fifth  case,  the  left  lung 
only  was  congested. 

The  pericardium  in  ten  out  of  the  twelve  fatal  cases 
contained  more  or  less  serous  fluid,  with  or  without 
congestion  of  its  lining  membrane.  There  was,  on 
an  average,  a  little  over  2oz. ;  even  in  the  two  cases 
that  survived  ten  and  twelve  hours,  quite  2oz.  or  more 
were  present. 

Both  ventricles  of  the  heart  contained,  in  one  case  large 
fibrinous  clots,  and  in  another  non-fibriiious  clots  were 
present.  In  addition  to  the  morbid  changes  akeady 
described,  I  may  add  that  the  liver  was  noted  as  enlarged 
in  four  cases,  its  weight  in  one  case  being  31bs.  and  in 
another  31bs.  12oz.  The  spleen  were  also  enlarged  in 
four  cases,  but  the  condition  existed  in  one  if  not  two 
of  the  prisoners' before  being  attacked. 

The  diagnosis  of  cerebro- spinal  fever,  at  the  com- 
mencement of  an  outbreak,  is  sometimes  by  no  means 
easy.  Layden  tells  as  that  an  outbreak  of  typhoid 
fever  among  the  German  troops,  before  Paris,  in  1870, 
was  at  first  mistaken  for  cerebro-spinal  fever,  owing  to 
the  presence,  in  a  series  of  Cases,  of  marked  rigidity 
of  the  neck,  severe  headache,  hypersesthesia,  low  tem- 
perature and  constipation  ;  but  that  the  autopsies  demon- 
strated the  real  nature  of  the  disease.  Here,  in  India, 
the  only  disease  for  which  it  is  likely  to  be  mistaken  is 
a  severe  malarious  remit  tent ;  and,  I  think,  it  must  be 
admitted  that  a  positive  diagnosis  from  that  disease 
is  hardly  possible,  till  a  post-mortem  examination  has 
been  made.  The  excruciating  headache  and  backache, 
the  irregularity  of  the  temperature,  the  early  setting  in 
of  delirium  followed  by  coma,  and  the  rapidly  fatal 
character  of  the  disease  are  the  points  that  may  be  most 
relied  upon. 

The  prognosis  in  India  is  very  unfavourable  ;  there 
were  15  deaths  out  of  17  cases  in  jails  in  1892  and 
29  deaths  out  of  35  cases  in  1891  ;  in  the  latter  year, 
there  were  eleven  cases  in  the  Alipore  Central  Jail,  all 
of  which  proved  fatal.  The  mortality  in  my  cases  was 
somewhat  less,  being  only  75  per  cent.  In  Europe 
the  general  prognosis  is  less  unfavourable,  the  mean 
mortality  b^iug  only  about  40  per  cent.,  though  in 
some  epidemics,  as  many  as  four-fifths  of  those  attack- 
ed have  died.  The  range  of  temperature  assists  a 
little  in  forming  a  prognosis  ;  in  my  most  rapidly  fatal 
case  102'8"  F.  was  the  highest  temperature  recorded. 
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The  early  setting  in  of  coma  is  an  unfavourable 
symptom,  but  one  of  my  oases  that  recovered  remained 
unconscious  for  over  6U  hours.  Convalescence  may  be 
very  protracted  :  one  of  my  cases  remained  in  hospital 
for  six  and  a  half  mouths  ;  in  that  case  there  was  less  of 
hearing  with  headache  for  weeks,  and  the  mental 
faculties  remained  impaired  for  months. 

The  pathology  oi  the  disease  appears  to  be  fairly 
well  established,  if  we  accept  i,the  aacnority  of  Stern- 
berg, Netter,  VV^eichselbaum,  and  others,  according  to 
whom  has  been  demonstrated  thepiesence  of  diplococeus 
pneumonia,  and  others  micro-organisms  in  the  menin- 
geal exudation,  and  he  assumes,  thereiore,  there  is  little 
doubt  that  the  meningeal  intiammation  is  due  to  the 
presence  of  those  organisms. 

The  etiology  of  the  disease  is  still  a  mystery.  That 
a  specific  poison  exists,  the  prevalence  oi  the  disease 
as  an  epidemic  implies ;  but  as  to  the  nature  and 
source  of  the  poison,  as  to  the  condition  under  which 
it  is  generated  and  diffused,  we  have  as  yet  no  posi- 
tive knowledge.  The  disease  has .  its  favorite  habitat 
in  prisons  and  barracks  ;  it  appears  to  attack  males 
more  than  females;  it  attacks  persons  in  all  condi- 
tions and  at  all  periods  of  lixe,  though  its  favorite  vic- 
tims appear  to  be  robust  males,  between  the  ages  of 
fifteen  and  thirty ;  it  prevails  generally  in  the  cold 
season ;  it  does  not  appear  to  be  either  infectious 
or  contagious,  or  to  be  much  intiuenced  by  general 
sanitary  conditions.  Tlie  outbreaks  in  the  Alipore 
Central  Jail  were  ascribed  by  the  committee  wnich 
investigated  the  disease  in  1886  to  overcrowding  and 
defective  ventilation,  but  though  the  recommendaiions 
of  the  commitee  were  cari'ied  otit,  outbreaks  of  the 
disease  have  occurred  every  year  since,  and  there  has 
been  an  increase  rather  than  a  decrease  in  mortality 
from  that  cause.  The  sanitary  condition  of  the 
Hazaribagh  Jail,  in  which  my  first  cases  occurred, 
» differed  so  far,  as  I  know,  in  no  respect  before,  during, 
or  in  the  interval  between  the  outbreaks.  There  was 
not  even  an  approach  to  overcrowding,  the  capacity 
of  the  four  wards,  in  which  cases  occurred,  being  lew  in 
excess  of  the  numbers  actually  locked  up.  The  site 
of  the  jail  is  good,  being  on  a  plateau,  2,000  feet 
above  sea  level,  and  there  are  no  defects  in  ventilation. 
The  general  health  had  been  remarkably  good  from 
the  beginning  of  the  year  up  to  the  end  of  April,  and 
we  had  no  death  for  over  seven  months  out  of  a  daily 
average  population  of  188. 

Treatment  is  most  unsatisfactory,  and  that  this  is 
so  is,  I  think,  not  stu-prising  when  the  nature  and  extent 
of  the  disease  are  considered.  Treatment  must  be  mainly 
symptomatic,  and  various  drugs  have  been  tried — opium, 
quinine,  bromide,  iodides,  belladonna,  chloral  hydrate, 
mercury  and  others — but  with  very  scanty  buecess. 
Blood-letting  was  largely  practised  in  former  days,  and 
is  again  being  resorted  to  in  Germany.  Zienissen  and 
others  strongly  recommend  the  use  of  ice  bags  to  the 
head,  neck  and  back  for  weeks  together,  if  necessary, 
and  extensive  vesication  of  the  head,  neck  and  back 
has  been  tried.  My  patients,  as  a  rule,  were  treated  in 
a  darkened  ward,  separate  from  others,  most  of  the 


medicines  abovementioned  were  given,  and  others 
besides.  The  diet  consisted  of  milk,  sago  and  soup, 
generally  given  by  the  mouth,  and  in  a  few  cases  by 
the  rectum.  The  clothing  of  the  sick  was  constantly 
changed,  personal  cleanliness  attended  to,  and  thorough 
disinfection  of  the  wards  carried  out. 


ADDENDUM. 

When  I  wrote  the  paper  I  despatched  some  days 
ago  1  had  not  the  report  of  my  Uhagalpur  cases  be- 
fore me.  There  was  great  delay  in  sending  me  those 
reports,  and  1  wrote  the  paper  without  them.  Th» 
reports  have  reached  me  to-clay,  and  I  think  some  of 
the  features  of  the  two  cases  were  so  peculiar  that 
I  should  bring  them  to  the  notice  of  this  Congress. 

The  case  that  recovered  presented  the  following  pecu- 
liar features  : — 

1.  There  were  marked  contractions  of  the  left 
arm  and  leg  and  to  some  extent  of  the  left  rectus  ab- 
dominis on  the  second  day  of  the  disease.  The  contrac- 
tions gradually  disappeared,  that  of  the  leg  before  that 
of  the  arm. 

2.  The  temperature  on  the  second  day  fell  to 
95-5''F.  in  the  rectum  and  95-4°F.  in  axilla  ;  temperature 
taken  very  carefully  by  myself,  as  I  doubted  the  accuracy 
of  that  taken  by  Hospital  Assistant. 

3.  Pulse  on  second  day  fell  to  40. 

4.  Respiration  on  second  day  fell  to  12  per  minute. 

5.  Suppression  of  urine  almost  complete  for  36 
hours. 

Ihe  patient  remained  in  hospital  from  26th  De- 
cember liSyi  to  27th  January  1«92. 

The  patient  that  died  was  admitted  to  hospital 
about  noon  on  the  6th  November  1892,  with  the  hi^h 
fever.  I  saw  him  at  the  time  of  admission.  He  made  no 
complaint  specially  of  pains  anywhere.  Soon  after 
admission  he  vomited  two  or  three  times,  and  became 
unconscious  about  4  p.m.  ;  same  day  about  7-30  p.m. 
both  hands  and  arms  became  contracted,  and  he  was 
unable  to  swallow  and  continued  unconscious.  The 
next  morning  (7th)  I  found  paralysis  of  motion  com- 
plete and  of  sensation  nearly  so  of  right  leg  ;  left  leg 
normal,  dilation  to  some  extent  of  both  pupils,  which, 
however,  were  sensitive  to  light,  lockjaw,  contraction 
of  both  forearms  on  arms,  fingers  normal.  The  patient 
could  be  roused  somewhat  to  consciousness,  and  he  was 
able  to  swallow  and  sometimes  to  open  his  mouth  just 
a  little.  With  his  left  hand  he  continued,  as  a  rule, 
to  grasp  his  penis,  and  when  the  hi>.nd  was  taken  away 
it  returned  to  the  penis.  The  temperature  in  his  right 
hock  was  97-6'^F.,  left  hock  98  S'-T.,  axilla  99-f>''F.  (tem- 
perature taken  by  myself  J,  pulse  104,  respiration  20  At 
3-30  P.M.  same  day  temperature  rose  to  103*2''.  Next 
morning  (8th)  temperature  down  again  to  99*6°,  contrac- 
tion of  elbow  joint  diminished,  sensation  returned  to 
right  leg,  and  there  was  only  partial  paralysis  of  mo- 
tion, hearing  fair,  jaws  still  fixed,  but  patient  could 
swallow  ;  pulse  100,  respirations  20. 
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Temperature  at  4  p.m.  lOl'S".  Condition  other- 
wise improved  ;  patient  able  to  speak  and  to  drink  easily  ; 
contraction  of  elbow  joints  gone. 

9tli  December. — Morning;  temperature  102"4°,  pulse 
112,  complaint  of  pain  over  heart,  but  no  signs  of 
pericarditis,  right  leg  still  partially  paralysed,  tongue 
very  much  furred. 

From  l(>th  to  21st  December,  when  patient  died 
on  16th  day  of  the  disease,  temperature  irregular,  rang- 
ing from  y8-8*F.  to  103-2''F. 

On  12th  December  he  had  difficulty  in  articulation  ; 
pupils  noted  as  normal  on  that  date. 

On  13th  December  he  had  severe  abdominal  pain. 

On  19th  December  vomiting  of  black  blood  and 
mucus  hiccough  in  the  evening  ;  gone  next  morning  to 
return  again  in  the  evening. 

There  was  no  retraction  of  the  head  and  no  opistho- 
tonos and  no  eruption  ;  much  complaint  at  one  time 
of  pain  in  spine  between  the  scapula?. 

Fost-mortem  examination  showed  following  marked 
appeai'ances  : — 

A  layer  of  yellow  lymph  along  base  of  brain  from 
medulla  oblongata  to  a  point  a  little  in  front  of  optic 
commissure. 

A  line  of  lymph  along  the  anterior  and  inferior 
borders  of  lateral  lobes  of  cerebellum. 

A  layer  of  lymph  on  posterior  aspect  of  cerebellum 
close  to  fissure. 

A  point  of  purulent  infiltration  f  inch  long  f  inch 
broad  filling  up  sulcus  on  frontal  lobe  close  to  longi- 
tudinal fissure  and  two  inches  behind  anterior  border. 
Distension  of  both  lateral  ventricles,  of  one  especially 
with  somewhat  purulent  fluid.  Cerebro-spinal  fluid  in 
excess. 

Brain  itself  apparently  healthy  ;  spinal  cord  in  upper 
cervical  region  completely  surrounded  by  a  layer  of 
yellow  lymph  ;  posterior  aspect  of  cord  right  down  to 
corda-equina  covered  with  lymph  ;  considerable  quantity 
of  serous  fluid  in  lumbar  region. 

No  pericardial  effusion,  no  disease  of  lungs. 


DISCUSSION. 

B.  C.  Sen  (Calcutta)  said  Dr.  D.  N.  Mitra  and  he  liad  made  a 
few  post-mortem  examinations  at  the  Campbell  Hospital,  and  had 
observed  deposition  of  lymph  at  the  base  of  the  brain  and  upper 
part  o£  the  spinal  cord  when  death  took  place  in  the  early  stage 
of  the  disease,  but  if  the  patient  survived,  say,  two  weeks  or 
more,  purulent  deposits  were  not  infrequently  detected.  From 
the  morbid  appearances  the  disease  might,  with  greater  propriety, 
be  called  cerebro-spinal  meningitis.  It  had  so  many  distinctive 
features  of  its  own  that  it  was  not  very  difficult  to  differentiate 
it  from  fevers  of  other  kinds. 

K.  C.  Base  (Calcutta)  said  he  had  never  seen  cerebro-spinal 
fever  breaking  out  in  an  epidemic  form  in  Calcutta,  Isolated 
cases  only  were  seen  in  that  part  of  the  country.  Cerebro-spinal 
fever  was  most  commonly  ushered  in  with  severe  frontal  head- 
ache and  high  pyrexia,  with  slight  retraction  of  the  neck, 
sickoess  or  vomiting.  The  temperature  ran  high,  in  some  cases 
as  high  as  105°.  On  the  third  day  the  articulation  of  the 
patient  was  affected,  his  vision  became  dim,  and  in  some  cases 
strabismus  of  one  or  both  eyes  was  noticed.  The  bowels,  as  a 
rule,  were  constipated.  The  symptoms  of  meningitis  in  some 
cases  appeared  early,  whilst  in  others  they  were  deferred  until 


the  end  of  the  first  week.  The  cause  of  the  disease  was  not 
atmospheric  influence,  but  a  specific  micro-organism,  Avhich  much 
resembled  the  bacillus  of  pneumonia.  He  was  sorry  he  had 
not  been  able  to  isolate  the  micro-organism,  but  he  had  been  told 
by  his  kind  friend,  Dr.  Crombie,  that  he  had  been  able  to  see  it. 
He  congratulated  Dr.  Chambers  on  his  being  able  to  see  severtil 
epidemics  of  cerebro-spinal  fever  in  Calcutta,  but  could  not 
accept  his  statement,  unless  he  brought  forward  the  results  of 
his  observations. 

Carleton  (~^aba(hii)  said  typhus  fever  was  very  prevalent 
every  year  in  the  Sevraj  of  the  Kulii  Sub-division  of  the  Kangra 
District  of  the  Punjab,  especially  so  this  year,  when  it  had  been 
epidemic  throughout  the  whole  of  that  region.  Parts  of  the 
Native  States  of  Nundi  and  Sukil,  bordering  on  the  Kiilu  Sevraj, 
were  equally  affected.  In  Kulu  Sevraj  alone  this  year  the  number 
of  deaths  had  been  over  600.  Typhus  fever,  as  he  had  seen  it 
in  Kulu,  was  only  found  above  an  elevation  of  5,000  or  6,000 
feet  up  to  12,000  feet ;  in  fact  the  majority  of;  the  cases  were  at 
an  elevation  of  8,000  or  9,000  feet.  A  typical  case,  as  seen  in  Kulu, 
began  with  several  days  of  malaise,  then  fever  began  at  once 
with  high  tem|ierature,  rising  to  li'6°  or  107''  on  the  third  or  fourth 
day,  with  a  slight  iiiorning  fall  and  evening  rise,  but  never  more 
than  about  half  a  degree.  On  the  seventh  or  fourteenth  day  there 
might  be  a  sudden  fall,  sometimes  of  2"  oi'  3°,  usually  at  night  or 
in  the  early  morning,  with  a  corresponding  rise  in  the  evening, 
though  usually  infavourable  cases  ;  ill  the  second  week  the  tem- 
pei  atui  e  was  not  so  high  as  in  the  first  week,  and  in  such  cases,  in 
the  beginning  of  tiie  third  week,  the  temperature  became  normal 
falling  suddenlj'  3°  or  4°.  This  was  very  characteristic  in  every 
case  of  the  disease  he  had  noticed.  Sometimes  before  death 
the  temperature  rose  very  high.  Death  occurred  usually  during 
the  second  week,  and  recovery  usnali}'  about  the  twelfth  or  foiu-- 
teenth  day,  sometimes  not  until  the  twent^'-first  day,  and  in  some 
rare  cases  the  fever  might  go  on  for  a  month.  Thirst  was  very 
great  and  constant.  Bowels  fairly  regular,  rarely  any  diarrhoea. 
The  prostration  from  the  onset  was  very  great,  the  patient  lying 
on  his  back,  usually  in  a  half-unconscious  state,  taking  no  norice 
of  any  one,  or  anything,  and  roused  with  difficulty.  Often  there 
was  delirium,  lasting  for  hours  at  a  time,  usually  at  night. 

The  eruption — a  characteristic  symptom  of  typhus — began  on 
the  fourth  or  fifth  day,  usually  on  the  wrists,  axil  I  aj,  or  abdomen, 
and  often  extended  over  the  whole  body,  sometimes  on  the  legs 
and  arms.  It  continued  to  appear  for  two  or  three  days,  and 
remained  until  during  the  third  week,  vvhen  it  gradually 
disappeared,  except  in  fatal  cases  when  it  remained  until  after 
death.  The  rash  hail  two  appeaiances,  one  a  mottling  and  , 
the  other  spots,  slightly  elevated,  the  former  looking  as  if 
it  were  deeper  in  the  tissues.  There  was  always  the  mottled 
appearance,  but  in  some  cases  there  might  not  be  any  spot.  The 
spots  remained  to  the  end,  though  changing  to  a  darker  colour. 
At  first  the  spots  were  effaced  by  pressure,  disappearing  for  a 
few  minutes.  Later  they  were  not  so  effaced.  In  chihlren  the 
rash  might  be  mistaken  for  measles,  especially  if  on  the  face. 
Recovery  was  very  rapid  and  relapses  very  uncommon,  only 
rarely  any  permanent  injury  remaining.  The  mortality  was 
high  in  adults  and  low  in  children. 


THE  POSSIBLE  ANTAGONISM  BETWEEN 
MALARIA  AND  PHTHISIS, 

BY  ARDESHIR  DOSSABHOT  COOPER, 

My  object  in  bringing  this  subject  to  the  notice  is  to  give 
rise  to  a  discussion  on  this  very  important  point,  and  to 
have,  if  possible,  a  definite  pronouncement  of  its  views 
about  it.  The  discussion  and  the  elucidation  of  the  ques- 
tion are  malaria  and  phthisis  antagonistic  ?  Are  both  of 
scientific  and  practical  importance  for  obvious  reasons  ? 
My  contribution  to  it  is  merely  mechanical  in  recording 
and  laying  before  you  the  opinions  of  others.  1 
have  nothing,  either  from  personal  experience  or  scien- 
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tific  investigation,  to  add  to  your  deliberations  where 
1  have  come  more  to  learn  than  to  teach,  being  better 
prepared  to  hear  thau  to  speak.  There  is  much  need 
for  the  above  question  to  be  answered  and  for  attempts 
to  be  made  to  investigate  and  determine  the  relation- 
ship existing  between  the  two.  The  matter  has  receiv- 
ed at  our  hands  less  attention  than  its  importance 
deserves,  and  the  determining  of  the  fact,  if  it  be  a 
fact,  cninot  fail  to  be  of  practical  value.  The  subject 
is  full  of  difficnlties,  and  umnerous  factors  of  climate, 
food  and  racial  peculiarities,  etc.,  have  to  be  tuken  into 
consideration  before  a  solution  can  be  arrived  at,  for 
which  purpose  no  sufficient  data  are  available.  How- 
ever, I  trust,  an  attempt  may  here  be  made  which 
will,  in  the  fulness  of  time,  bear  some  fruit. 

As  late  as  1811  it  was  put  forth  by  Wells  that 
malaria  and  phthisis  were  opposed  to  each  other,  and 
he  cited  many  authorities  in  support  of  his  views. 
In  1841  Harrison  of  Horncastle  remarked  on  and 
drew  the  attention  of  the  profession  to  the  infrequency 
of  consumption  in  the  fens.  These  views  were  revived 
by  M.  Bedouine  in  1856,  who  held  that  malaria  snd 
phthisis  were  opposed  to  each  other.  He  formulated 
his  views  under  three  heads  :  "  (a)  that  where  malarinl 
endemic  fevers  are  prevalent  phthisis  is  rare,  and  that 
the  frequency  of  one  class  of  cases  is  inversely  pro- 
portionate to  that  of  the  other  ;  (6)  that  where  malaria 
decreases  phthisis  increases  ;  and  (c)  that  phthisis  is 
more  curable  in  malarious  regions  than  in  others.  " 
Writing  on  this  subject  the  late  Dr.  Peacock  instances 
six  cases,  in  which  phthisical  patients  under  his  treat- 
ment were  found  suffering  from  ague,  thus  leading 
him  to  reject  the  idea  of  there  being  any  material 
antagonism  between  the  two  maladies,  but  he  is  careful 
to  add  that  "  the  facts  do  not,  however,  warrant  the 
denial  of  the  supposition  altogether,  and  there  are  pro- 
bably few  popular  ideas  which  have  not  some  foundation 
in  truth." 

Dr.  Peter  Gowan,  formerly  in  the  service  of  the 
King  of  Siam,  does  not  believe  in  the  supposed  anta- 
gonism, as  he  has  observed  ague  and  phthisis  prevailing 
in  the  country.  He  also  is  careful  to  admit  that  "  it 
was  unquestionably  shown  to  be  almost,  if  not  quite, 
absent  from  many  such  localities  and  to  be  less  preva- 
lent where  the  fever  was  of  a  bad  or  obstinate  kind." 

Phthisis  is  hnrdly  ever  seen  in  Oorea,  allliougli  mala- 
rial fevers,  which  go  by  the  name  of  "Hakuchu,"  are 
common  enough. 

It  has  been  observed  by  the  great  Professor  Virchow 
that  fever  prevailed  to  a  frightful  extent  in  Silesia 
where  nearly  every  one  had  enlarged  spleen  (although 
the  medico-legal  importance  of  the  fact  does  not  seem 
to  have  been  sufficiently  realised  by  the  inhabitants). 
Professor  Virchow  hardly  ever  saw  a  case  of  phthisis,  and 
he  was  borne  out  in  this  observation  by  all  the  medical 
practitioners  in  the  country.  Dr.  Hunter,  late  Colonial 
Surgeon  to  British  Honduras,  says  that  "phthisis  does  not 
seem  to  originate  in  any  degree  in  the  Colony,  but  very 
frequently  cases  of  this  disease  are  sent  to  our  public 
hospital  from  some  neighbouring  state.  Some  instances  of 
this  affection  seem  to  derive  the  greatest  benefit  from  a 


stay  in  the  Colony  — all  the  more  violent  symptoms  sub- 
side, strength  is  regained  and  a  life,  that  in  other  countries 
would  have  been  of  short  duration,  has  been  prolonged, 
and  a  good  old  age  arrived  at.'  The  ca[)ital  town  of 
the  Colony  is  surrounded  by  swamps  and  thick  jungle 
where  fevers  are  frequent,  although  not  of  very  severe 
type.  In  1890,  sixty-nine  cases  of  intermittent  fever 
with  no  deaths,  and  nine  cases  of  remittent  fever  with 
two  deaths,  were  treated  in  the  hospital.  This  by  no 
means  represents  the  number  of  cases  occurring.  They 
must  have  been  very  numerous  but  not  sufficiently 
serious  for  hospital  treatment. 

Numerous  American  observers,  as  Dr.  Green  and 
others,  advance  views  supporting  the  antagonism.  Dr. 
Green  has  remarked  that  not  a  single  case  of  phthisis 
was  to  be  seen  in  his  district  where  paludal  fevers 
were  very  common,  and  he  observes  that  phthisical 
patients  coming  to  the  locality  were  much  benefited  and 
found  "  relief  as  decided  as  it  was  permanent."  He 
mentions  an  instance  in  which  a  morass  near  Rutland 
was  converted  into  a  pool  when  fevers  were  replaced 
by  phthisis,  and  on  the  reconversion  of  the  pool  into 
morass  intermittent  fevers  reappeared. 

A  French  author,  M.  Jurdanet,  in  a  book  published 
in  1861,  mentions  two  provinces,  Yucatan  and  Tabasco. 
In  Tabasco  fevers  are  very  common  and  phthisis  rare, 
whereas  in  Yucatan  it  is  the  other  way  about,  and  the 
fact  is  so  well  known  and  appreciated  that  persons 
suffering  from  phthisis  are  ordered  to  Tabasco  by 
medical  advisers. 

I  will  now  take  you  over  the  experiences  of 
Dr.  R.  W.  Felkin,  Lecturer  on  the  Diseases  of  the 
Tropics  in  the  Edinburgh  School  of  Medicine,  in  his 
travels  through  Central  Africa,  where  he  had  exceptional 
and  varied  opportunities  of  observing  the  prevalence  of 
malaria  and  phthisis.  He  seems  to  have  come  across 
very  few  cases  of  phthisis,  and  even  these  corresponded 
in  a  very  remarkable  manner  with  the  absence  of 
malaria.  In  the  swampy  districts  of  Unyoro  and 
Uganda  he  met  with  but  few  cases  of  phthisis.  The 
same  is  his  experience  in  his  journey  from  Khartoum  to 
the  Albert  Lake  along  the  Valley  of  the  Nile.  How- 
ever, while  returning,  he  saw  a  large  number  of  cases  in 
the  district  of  Shuli  at  an  altitude  of  3,000  to  4,000  feet, 
where  malaria  is  rare.  Of  imported  phthisis  he  met 
numerous  cases  in  the  Ghazal  district,  where  they  had 
come  from  the  elevated  regions  of  Mombutu.  Again, 
in  the  highlands  of  Gebel-marah  region  phthisis  was 
observed  to  prevail  extensively  and  the  ague  was  quite 
unknown.  Dr.  Felkin  mentions  several  cases  of  con- 
sumption benefited  and  even  completely  cured  by  a 
sojourn  in  malarious  districts,  although  he  is  careful 
enough  to  take  into  account  the  element  of  coiucidenco 
or  acjident  in  the  matter. 

It  will  be  not  uninteresting  to  notice  to  a  certain 
extent  the  geographical  distribution  of  these  diseases. 
In  Siam  phthisis  and  malaria  are  both  common.  lu 
Corea,  as  already  mentioned,  ague  is  common  ;  though 
the  country  is  dry,  with  very  few  mai^shes  and 
swamps,  phthisis  is  quite  unknown.  In  Japan,  ague  is 
rare  and  phthisis  not  very  freq  eut..  Southern  province?^ 
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of  Chiua  are  very  malarious,  but  it  is  not  known  whe- 
ther phthisis  is  rare  or  otherwise.  Paludal  fevers  are 
very  rife  in  Burmah,  and  I  hope  some  li^ht  will  be  thrown 
by  medical  men  from  the  provinces  as  to  the  prevalence 
of  phthisis.  Phthisis  is  very  infiequent  in  Senegal, 
}<engiiela,  Angola  and  East  Indies,  nialaiia  being 
common.  AuNtralia,  Tasmania  and  New  Zealand  are 
free  from  paludal  affection,  but  yield  a  very  heavy 
death-rate  from  piithisis.  Phthisis  is  very  frequent  in 
Nubia,  Chilli  and  Lama,  and  almost  unknown  in 
Eg3''pt,  Syria,  Algiers  and  the  steppes  of  the  Kirghiz. 
From  these  facts  we  cannot  help  feeling  that  neither 
temperature,  atmospheric  moisture,  nor  geographical 
position  explain  tliis.  Dr.  Felkin  wrote  to  Dr. 
Havilnnd,  distinguished  for  his  rfsearches  into  the 
geographical  distril)ution  of  disease  in  England,  for 
information  respecting  this  sutiject,  and  1  will  venture 
to  transcribe  an  abstract  from  his  letter  to  Dr.  Felkin. 
He  writes  :  "  Lincolnshire  has  a  low  mortality  from 
phthisis  among  females,  and  forms  an  exception  to  the 
general  rule  which  at  present  seems  hidden  in  obscurity. 
We  must,  however,  remember  that  ague  is  jtrevalent 
in  this  part  of  ICngland,  and  it  is  said  that  this  disease 
is  seldom  associated  with  consumption.  A  more  im- 
po  tant  coincident  fact  is  the  one  that  a  greater  portion 
of  this  land  is  reclaimed  from  the  sea.  It  is  well- 
known  that  many  sites,  alth  ugh  damp  with  sea 
water,  enjoy  a  remarkably  low  mortality  from  phthisis. 
Again,  if  you  look  along  the  once  ague-districts,  the 
North  (Joast  of  Kent,  you  will  see  the  whole  length  of 
it  cliaracterised  by  low  mortality  from  phthisis  among 
females,  although  much  exposed  to  strong  winds.  So 
far  then  as  I  can  see  from  the  few  instances  quoted, 
there  appears  to  be  no  marked  increase  of  phthisis  in 
the  districts  named  as  once  characteri<ed  by  ague, 
hut  it  does  appear  that  in  such  localities  phthisis  is 
less  prevalent  than  in  other  districts,  although  these 
may  be  exposed  to  the  full  force  of  the  strong  winds 
found  to  be  so  fatal  to  the  consumptive  elsewhere. 
This  involves  the  question:  Are  there  as  many  con- 
.sumptives  to  kill  in  these  malarious  localities,  and  if 
there  are  not,  why  not  ?" 

Racial  peculiarities  for  these  diseases  would  no 
doubt  be  very  interesting,  and  could  not  fail  to  throw 
considerable  light  for  the  solution  of  this  matter  had 
we  reliable  and  uumerous  data  to  work  upon.  Unfor- 
tunately we  do  not  stand  at  present  in  a  position  to 
speak  with  any  degree  of  authoiity  or  weight  on 
the  point.  liesides,  the  racial  question  is  so  very 
intimately  mixed  up  with  the  climatic,  food  and 
social  considerations,  that  it  seems  at  present  well  nigh 
impossible  to  se[)arate  one  from  the  other  in  order  to 
determine  with  accuracy  the  part  played  by  each. 
1  will,  however,  venture  to  put  before  you  the  follow- 
ing fragments  of  infcrmation  collected  from  certain 
])ortions  of  the  United  States  which  are  now  the  mix- 
ing ground  of  various  races,  and  where  practically 
identical  circumstances  of  food  and  climate  prevail. 
Coloured  races  are  more  liable  to  tuberculosis  and  pneu- 
monia and  less  liable  to  malaria  and  yellow-fever  than 
the  white.    Jews  are  said  to  have  the  highest  vitality 


and  the  least  mortality,  being  remarkably  free  from 
phthisis.  The  Irish  race  is  peculiarly  prone  to  tubercle 
of  the  lungs.  Aboriginal  Indians  are  being  decimated 
by  phthisis  which  was  quite  unknown  amongst  them. 
These  l)its  of  vital  statistics  are  given  for  what  they  are 
worth.  They  do  not  throw  much  lioht  on  the  sui)ject, 
and  are  given  here  to  direct  j  our  attention  to  the  dis- 
cussion of  the  question  of  racial  peculiarit3^ 

You  must  have  noticed,  gentlemen,  that  no  mention 
whatever  has  been  made  of  India  throughout  this 
paper  where  both  the  diseases  are  found  existing.  I 
will  leave  it  to  you  to  give  benefit  of  your  experience 
one  to  another  from  different  parts  of  this  great  conti- 
nent, and  to  determine  whether  malarious  parts  of  it 
are  absolutely  or  comparatively  free  from  phthisis,  and 
whether  the  malarious  localities  are  more  favourable 
residences  for  phthisical  patients.  The  determining  of 
these  questions  is  beset  with  many  difficulties,  not  the 
least  important  of  which  is  imported  cases  of  phthisis 
in  a  district  which  is  so  easy  and  common  in  these  days 
of  easy  and  rapid  travelling.  If  I  can  venture  to  sxig- 
gest,  1  shouM  ask  you  for  various  reasons  to  ignore 
altogether  the  data  gathered  from  the  metropolitan  cities 
and  large  towns  where  populaiion  is  more  or  less  fluc- 
tuating and  rely  mainly  on  statistics  gathered  from 
rural  districts  where  population  is  more  stationary. 


ON   THE  PROPHYLAXIS  OF  MALARIAL 
FEVERS. 

BY  A.  DUNCAX,  M.T).,  n  3.,  P.B.C.S., 

Surgeon- Major,  I,  J/.  S. 

I  PROPOSE,  with  regard  to  the  prophylaxis  of  malarial 
fevers,  to  off"er  :  first,  a  short  resume  of  the  opinions 
of  medical  officers  of  our  own  and  other  countries  ; 
and,  secondly,  to  narrate  the  results  of  my  own 
experience.  1  do  not  intend  to  enter  into  the 
points  of  prevention,  such  as  are  involved  in  the 
disposal  of  men's  bodies  at  night  at  a  distance  above 
the  ground,  in  their  dress,  etc.,  but  to  restrict  myself  io 
the  question  of  preventative  drugs  and  other  ingesta. 
The  evidence,  as  we  shall  see,  is  somewhat  contradictory 
as  regards  any  efficacy  derived  therefrom. 

Amongst  the  French  physicians,  M.  Corre  holds  it 
still  unproved  that  that  method  of  keeping  the 
organism  impregnated  with  drugs  intended  to  kill  the 
malarial  organism  directly  it  gets  into  the  body,  or  to 
modify  the  latter,  so  as  to  render  it  insensible  to  its 
action,  is  established.  He,  however,  considers  that 
such  a  course  is  feasible  under  the  daily  exhibition 
of  tea,  or  small  doses  of  quinine  given  at  the  beginning 
of  the  malarious  season,  or  whenever  troops  are  operat- 
ing in  a  malarious  country.  At  any  rate,  such  means 
will  diminish  the  chance  of  infection.  They  will  not, 
however,  be  of  any  avail  against  the  more  pernicious 
forms  of  fever. 

M.  Marvaud  recommends  tea,  coffee  and  small  doses 
of  alcohol,  and  states  that  a  daily  ration  of  quinine 
during  the  Niger  expedition  gave  good  results,  except 
as  regards  the  gravest  forms  of  malarial  fever. 
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MM.  Kelsch  and  Kiener  state  that  the  officers  of  the 
French  marine  favour  the  exhibition  of  quinine.  But 
their  experience  as  regards  the  severe  forms  met  with 
in  the  Niger  expedition  agree  with  those  narrated  by 
M.  Marvaud.  They,  however,  on  the  whole,  prefer  the 
exhibition  of  coffee,  tea,  or  small  doses  of  alcohol. 
That  the  latter  gave  better  results  than  quinine,  and 
moreover  did  not  habituate  the  organism  to  the  effects 
of  this  rc^medy,  and  thus  render  it  insensible  to  its 
action  when  required  to  combat  the  actual  onset  of 
malarial  fevers. 

M.  Thorel  found  successful  results  in  Mekong. 

M.  Bizardel  even  fouod  it  achnirable  in  warding  off 
attacks  of  pernicious  ague. 

The  Austrian  and  Russian  Surgeons,  however,  found 
no  advantage  to  arise  from  the  prophylactic  use  of 
quinine  on  the  Danube  or  the  Caucasus. 

M.  Pola  found  that  quinine  was  given  with  good 
results  to  the  soldiers  posted  in  bad  malarial  spots  ;  736 
soldiers  were  lodged  in  the  same  barrack,  500  of  whom 
took  quinine,  with  attacks  of  malarial  fever  in  the 
proportion  of  18  per  cent.,  whilst  the  remainder,  who 
had  not  taken  it,  were  attacked  in  the  proportion  of 
28  per  cent. 

Coming  now  to  the  Italian  physicians,  notable  results 
have  been  obtained  by  Tommasi  Crudeli.  This  physi- 
cian experimented  with  other  drugs  than  quinine.  In 
1880  he  began  to  try  the  effect  of  arsenic  with  en- 
couraging results.  Dr.  Ricchi  in  1883  gave  it  to  78 
persons  in  the  district  of  Borino,  where  malaria  is  very 
rife  ;  of  the  39  who  took  it,  36  escaped  entirel,y,  while 
the  three  remaining  had  only  slight  attacks  ;  of  the  39 
who  did  not  take  it,  the  great  majority  had  severe 
attacks  of  fever.  Again,  in  1885,  657  persons  were 
experimented  upon.  Of  these  402  gave  good  results, 
119  pretty  good,  whilst  the  effect  was  indifferent  in  136. 

Dr.  Crudeli  also  speaks  highly  of  a  decoction  of 
lemon.  Such  therefore  have  been  the  results  obtained 
by  our  continental  brethren. 

With  regard  to  America  we  have  the  experience 
derived  from  the  War  of  the  Succession.  Surgeon 
Bryan  found  quinine  and  cinchona  to  be  sure  prophy- 
lactics, but  in  all  cases  the  experience  of  this  war  did 
not  show  that  the  indiscriminate  use  of  quinine  as  a  pro- 
phylactic was  necessary.  When  men  were  exposed  in 
a  specially  dangerous  locality  it  was  recommended,  pro- 
vided they  were  only  located  here  for  a  short  time  ;  but 
if  the  locality  were  occupied  for  a  lengthy  period,  the 
results  were  not  so  good.  On  the  whole,  in  this  war, 
however,  the  reports  are  almost  all  favourable  to  this 
method  of  treatment. 

Coming  now  to  our  own  countrymen,  Bryson  report- 
ed excellently  on  the  prophylactic  effects  of  quinine. 
On  the  West  Coast  of  Africa,  on  the  Gambia,  Harvey 
found,  however,  no  good  results  to  occur.  The  blue 
jackets  who  took  quinine  daily  had  as  much  fever  as 
the  men  who  did  not. 

The  late  Surgeon-Major  Parke,  ten  days  before  en- 
tering the  mouth  of  the  Congo,  gave  the  officers  four 
grains  of  quinine  three  times  a  day.  There  were  only 
two  cases  of  slight  intermittent  fever,  although  350 


miles  of  the  most  unhealthy  region  were  passed  through- 
No  other  white  man  had  previously  travelled  the  same 
country  with  the  same  immunity.  My  Jate  friend, 
Dr.  Ralph  Leslie,  whilst  acting  as  Governineat  medical 
officer  in  the  Congo  Free  State,  gave  a  protracted 
administration  of  arsenic,  by  interrupting  it  during  fifteen 
days  every  six  weeks.  Every  one  who  had  gone  regu- 
larly through  the  cure  was  preserved  from  severe  attacks 
of  fever.  Dr.  Crosse  of  the  Niger  Company  has  again 
had  favourable  results  from  the  exhibition  of  quinine. 
At  Peshawar,  1866,  during  the  autumn,  the  different  corps 
were  divided  into  wdngs,  the  men  in  one  wing 
having  five  grains  every  evening,  the  men  in  the  other 
having  none.  E  rom  September  1st  to  November  30th 
1,203  men  took  quinine,  with  an  admission  into  hospital 
of  10*22  per  cent,  for  malarial  fever  ;  1,202  men  who 
took  no  quinine  had  an  admission  rate  of  27'28  per 
cent,  of  fever. 

There  is,  however,  evidence  of  a  contrary  kind. 
Thus  Sir  Anthony  Home  did  not  consider  quinine 
thus  given  to  have  had  any  value.  In  the  Malay  war 
again  a  daily  issue  of  three  grains  was  ordered.  The 
Gurkhas  did  not  receive  the  ration,  and  yet  they 
suffered  only  very  slightly  more  than  the  l^uffs  who 
took  it.  But  among  the  Buffs,  the  malarial  fever 
which  did  attack  the  corps  appeared  one  month  at 
least  after  they  had  been  regularly  taking  it. 

I  am  afraid,  gentlemen,  I  have  weafied  you  with 
this  recapitulation  of  the  result  of  prophylactic  issues. 
1  will,  therefore,  conclude  my  paper  with  a  brief 
resume  of  the  data  I  have  myself  gathered  in  this 
direction.  The  men  from  whom  my  results  have  been 
obtained  are  Sikhs  and  Gurkhas.  Therefore  no  disturb- 
ing elements  due  to  race  or  station  are  involved.  They 
have  all  been  at  the  time  of  the  same  race  and  of  the 
same  station.  The  drugs  I  have  given  have  been 
quinine,  quinetum,  cinchona  febrifuge,  cinchonidi'ie, 
sulphur,  arsenic,  and  atees.  Atees  I  may  mention 
1  chose,  as  on  enquiry  from  my  Hospital  Assistant  I 
found  this  was  a  favorite  drug  among  the  native 
community  for  ague. 

With  regard  to  arsenic,  I  have  derived  no  benefit 
from  it.  During  1886  and  1887  I  placed  the  men  of 
the  I'egiment  I  was  serving  with  on  a  prophylactic 
ration  of  arsenic  during  the  months  most  liable  to 
malarial  fever. 

In  1886,  four  companies  of  the  23rd  Pioneers  were 
ordered  arsenic,  commencing  with  5  minims  twice  a 
day,  and  finally  taking  10  minims  of  the  liquor  thi-ee 
times  a  day.  From  August  to  December  there  were 
total  cases  of  malarial  fever  54.  In  the  companies 
taking  arsenic  28  cases  occurred  ;  in  the  companies 
not  taking  it  26. 

In  1887,  the  men  of  the  14th  Sikhs  were  subjected 
to  a  similar  treatment  from  September  20th  to  Novem- 
ber 16th.  The  right  wing  took  6  minims  of  the  liquor 
twice  daily  ;  the  left  none.  The  right  wing'  had  eight 
cases  of  ague  ;  the  left  nine. 

In  1 889,  whilst  in  charge  of  the  14th  Sikhs  at 
Peshawar,  the  regiment  having  suffered  to  an  unusual 
extent  from  malarial  fever  during  the  preceding  year 
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at  Jhelum,  I  again  tried  the  prophylactic  efiPect  of 
arsenious  acid  from  August  IGth  to  October  30th.  From 
Aiigust  16th  to  September  loth,  C.  and  D.  Companies 
took  7  minims  of  liquor  arsenicalis  twice  a  day  ; 
from  September  15th  to  September  20th  this  was 
increased  to  10  minims  ;  from  September  20th  to 
October  7th  the  dose  was  12  minims,  and  from  the 
latter  date  to  October  31st  the  men  took  15 
minims  twice  a  day.  C^ompared  with  the  companies 
not  taking  any  prophylactic,  the  results  are  as  follows, 
the  number  of  men  in  each  company  being  practically 
the  same  :— - 

Malaria  fever. 

C.  Co.  ...  ...    24  cases. 

D.  Co.  ...  ...    IG  „ 

E.  Co.         ...  ...  24 

F.  Co.         ...  ...  17 

G.  Co.         ...  ...    21  „ 

H.  Co.         ...  ...  13 

Here  again,  therefore,  arsenic  effected  no  prophy- 
lactic effect  ;  if  anything  the  companies  not  taking  it 
were  rather  freer  from  malarial  fever.  Thus  the  mala- 
rial fevers  in  India  are  either  not  so  amenable  to 
prophylaxis  by  arsenic  as  those  of  Italy,  or  else  the 
form  in  which  the  preparation  was  given  was  the  cause. 
Tommasi  Crudeli  does  not  recommend  the  liquid 
preparation  of  arsenic,  but  gives  the  drug  in  the 
solid  form  in  gelatine  tablets.  With  regard  to  qninetiim, 
the  companies  taking  it  were  unfortunately  placed 
on  it  from  October  11  to  the  end  of  the  month,  and  not 
having  had  any  prophylactic  previously,  the  results 
obviously  are  not  sufficient  to  draw  any  conclusion 
from. 

Turning  noio  to  the  effects  of  quinine  and  cinchona 
febrifuge,  A  and  B  Companies  from  August  2nd  to 
October  31st  took  respectively  three  grains,  increasing 
in  the  last  week  to  five  grains  of  quinine  and  cinchona 
febrifuge.  Up  to  the  week  ending  October  10th,  when 
E.,  F.,  G.  and  H.  took  quiuetum,  the  results  were  :  — 

A.  Co.    taking  quinine     ...    10  cases  malarial  fever. 

B.  Co.  taking  C.  F.  ...  11  „ 
E.  Co.^  (  ...    24  „ 

taking  no  drug]:;;    2^  i,'  W 

H.  Co.)  (...    13     „  „ 

Here  we  see  therefore  a  decided  prophylactic 
effect  was  exercised.  Finally,  coming  to  the  results 
obtained  this  year  amongst  the  l-3rd  Gurkha  Rifles 
with  quinine,  cinchonidine,  sulphur,  arsenic  and  atees 
1  regret  to  say  that  I  have  none  of  any  value  to  offer. 
Almora  seems  to  be  remarkably  free  from  fever.  As 
a  matter  of  fact,  the  admission  from  fever  have  been 
remarkably  small,  and  the  companies  not  taking  pro- 
phylactic medicine  have  shared  equally  well  as  regards 
fever  with  those  taking  it. 

The  result  of  my  experience  is  then  that  of  all  the 
drugs  named,  quinine  and  cinchona  febrifuge  are  the 
only  ones  that  have  exercised  any  influence.  By  this 
means  certainly  a  certain  p'oportion  of  men  have  been 
enabled  to  perform  their  duties,  and  thus  their  services 


not  lost  to  the  army.  Under  these  circumstances  I 
would  therefore  urge  that  in  all  campaigns  involving 
a  sojourn  in  a  malarious  district,  prophylactic  issues 
of  either  of  these  drugs  be  ordered.  Quinine  is  now 
manufactured  at  a  much  cheaper  rate  than  formerly, 
and  the  services  of  our  men  could  thus,  at  a  slight 
expense  to  Government,  be  preserved  intact  to  the 
army  operating  in  the  field. 


WHAT  IS  REMITTENT  FEVER  ? 

BY  N.  N.  KArilAK,  L.M.  &  S., 

In  the  Mortuary  Returns  of  the  Health  Officer 
for  the  city  of  Bombay  for  the  year  1893-^4, 
it  is  stated  there  that  21  deaths  are  due  to  enteric 
fever,  831  to  simj)le  continued  fever,  262  to  ague, 
and  4,730  to  remittent  fever.  The  question  arises 
what  is  meant  by  remittent  fever.  It  is  well-known 
that  intermittent  fever  becomes  exaggerated,  and 
intermissions  are  converted  into  remissions,  but 
these  cases  yielded  to  quinine  as  readily  as  the  ague  ; 
besides  during  the  remission,  though  the  temperature 
does  not  go  down  to  the  normal,  still  there  is  a  con- 
siderable descent  from  the  highest  point  reached,  and 
symptoms  are  abated  during  that  period  ;  but  such 
cases  are  few  and  far  between.  The  bulk  of  them  does 
not  yield  to  quinine,  nor  do  the  symptoms  abate 
during  remission.  It  is  a  misnomer  to  call  the  little  dip 
in  the  temperature  which  we  find  in  these  cases  a  remis- 
sion. There  are  slight  variations  and  nothing  more, 
such  as  are  found  in  a  continued  fever,  hence  they  can- 
not be  of  the  nature  of  ague,  i.e.,  amenable  to  quinine, 
and  containing  the  same  bodies  (Laveran's).  That  these 
cases  were  hitherto,  and  even  now  are  by  some,  regard- 
ed as  due  to  the  same  poison  as  that  of  the  ague  is 
evident  from  the  fact  that  large  and  even  heroic  doses  of 
quinine  were,  and  in  some  cases  even  now  are,  adminis- 
tered in  such  cases  ;  but  this  practice  is  becoming  less 
frequent  every  day.  Again,  those  cases  of  remittent 
fever,  which  do  not  yield  to  quinine,  are  by  some 
regarded  as  cases  of  typhoid  fever,  as  will  be  seen  from 
the  following  para,  quoted  from  Sir  William  Moore's 
Disease  of  India,  second  edition,  page  285  :-- 

"  Deputy-  Surgeon-General  Pinkerton,  several  years 
the  able  Surgeon  to  the  European  General  Hospital, 
Bombay,  states  he  is  quite  sure  that  what  we  now 
call  the  enteric  fever  has  existed  over  50  years  in 
Bombay,  and  has  been  known  as  '  the  21  days'  bad 
Bombay  fever.'  The  same  authority  informs  me  of 
his  opinion  that  the  disease  is  in  every  respect  as  in 
Europe,  and  that  it  has  no  connection  with  malarial 
fever,  taking  ague  as  the  type ;  also  that  enteric 
fever  exists  all  over  Western  India,  killing  an 
enormous  number  of  natives  under  the  name  (in  the 
Mortuary  Returns)  of  remittent  fever,  or  simple  fever. 
With  Dr.  Pinkerton's  views  as  to  the  indefinite  exis- 
tence of  enteric  fever  in  Bombay,  as  to  its  being  the 
same  phase  of  disease  as  seen  in  Europe,  and  as  to 
its  causing  great  mortality  among  the  natives  I  fully 
agree  ;  but  1  believe  it  to  be  simply  a  phase  of "  fever 


"WHAT  IS  HEMITTEXT  FEVEE  ? 


151 


and  not  a  specific  disease  of  pythogenic  or  miasmatic 
origin." 

This   opinion,   however,  does   not   seem  to  have 
received   universal   acceptance,   as   in   the  !::>anitary 
Commissioner's   report   the   bulk  of   cases  are  still 
included    under     the    heading   of  remittent  fever. 
Even   among  Europeans  troops    the   admissions  for 
enteric    fever   were  only  1,362,  as    against  22,749 
for   remittent.     Among    the   native  troops  only  33 
admissions  are  put  down  for  enteric  fever,  as  against 
54,347  for  remittent  fever.    Again,  in  well-conducted 
hospitals,  such  as  the  Goculdass  and  the  J.  J.  Hospi- 
tals, the  proportion  of  typhoid  fever  to  remittent  fever 
is  extremely  small.    In  the  Goculdass  Tejpaul  Hospital 
from  1888  to  1892,  no  admission  has  been  recorded 
under  the  head  of  enteric  fever,  whereas  for  the  same 
period  the  admissions  into  the  J.  J.  Hospital  are  I  7  cases 
of  typhoid  fever,  as  against  2,526  of  malarial.    I  believe 
that  it  might  be  safely  said  that  the  bulk  of  the  remittent 
fever  cases  cannot  be  and  are  not  regarded  as  cases  of 
typhoid    fever    in    accordance    with    the    views  of 
Surgeon-General  Pinkerton  and  Sir  William  Moore. 
Then  the  question  still  remains.   What  is  remittent 
fever  ?  It  is  by  some  regarded  as  modified  typhoid  ;  but 
to  say  the  least  the  term  is  very  vague.    It  is  not  quite 
clear  what  the  term  modified  typhoid  fever  means.  It 
may  mean  that  the  germ  is  the   same  germ,  namely, 
Eberthgaffky,  but  it  does  not  produce  the  same  symp- 
toms as  are  found    in    the  true    enteric.    But  the 
presence  of  this  germ  in  cases  of  remittent  fever  has 
not  yet  been  established,  and  it  is  not  quite  clear  in 
what  way  the  system  has  been  modified  to  produce 
different    symptoms,    and    it    is    open   to  question 
whether,  in  the  absence  of  enteric  ulcers  and  charac- 
teristic   eruptions,    it  is  quite  justifiable    to  call  it 
typhoid.     Again,    it    may  mean    that   the  germ  is 
modified,  that  is,  it  may  be  a  stronger  or  weaker  germ, 
in  which  case  we  should  expect  the  symptoms  to  be 
more  or  less  pronounced,  but  of  the  same  nature.    It  is, 
however,  found  that  this  cannot  be  the  case,  as  true  cases 
of  typhoid  fever  are  produced,  and  the  germ,  that  is, 
typhoid  bacillus,  is  obtained  in  India.    So  modified  ty- 
phoid  as   a  scientific  expression  must  be  discarded. 
Others  name  it  typho-remittent  fever,  implying  thereby 
that  the  poisons  of  typhoid  and  of  malaria  enter  the 
body  at  one  and  the  same  time  and  produce  their  com- 
bined effects,  and  that  according  as  the  one  poison  is 
more  active  than  the  other  in  the  system,  the  symptoms 
produced  by  that  poison  predominate  over  those  pro- 
duced by  the  less  active  poison.    It  is  not  quite  clear 
which  of  the  signs  and  symptoms  in  a  case  of  remit- 
tent fever  are  to  be  attributed  to  malarial  poison  and 
which    to    typhoid    poison.    Broadly  speaking,  fever 
symptoms  may  be  divided  into  general  symptoms  and 
special  symptoms.    General  symptoms  are  common  to 
pyrexia,  such  as  heat  of  the  body,  frequency  of  pulse 
and  respiration,  interference  with  the  functions  of  the 
various    organs,    and    disturbance   of   the  nervous 
system,  such  as  headache,  pains  in  the  body,   and  in 
severe  cases  acute  or  low  delirium  and  typhose  condition. 
The    special  symptoms  are  the  course  of  the  fever, 


temperature  chart,  the  onset  and  the  termination  and 
specific  lesions.    Now  typhoid  fever  will  produce  the 
same  general  symptoms  as  those  of  malarial  fevers. 
I'hey  are,  however,  more  violent,  because  the  tempera- 
tive  is  higher  and  more  persistent,  and  the  poison  is 
of  a  more  virulent  character.    The  special  signs  and 
symptoms  are  enteric  ulcers,  peculiar  eruptions,  peculiar 
character  of  stools,  and  a  period  of  21  days.    There  is 
also  to  be  found  typhoid  bacillus.    In  malarial  fever, 
the  special  characteristics  are  the  peculiarity  of  the 
onset  and  the  decline,  the  three  characteristic  stages,  the 
cold,  the  hot  and  the  sweating,  the  periodicity  and  the 
amenability   to    quinine,  and   there   may  be  found 
Laveran's  bodies  in  the  system.    If  the  term  typho- 
remittent  is  to  be  applied  to  these  cases  of  remittent 
fever   which  do  not  yield  to  quinine,  the  question 
arises,  where  is   the  combination  of  the  symptoms  ? 
All  the  symptoms  special  to  the  malarial  fevers,  namely, 
the  three  stages,  periodicity,  as  well  as  the  amenability 
to  quinine,  are  entirely  wanting,  nor  do  we  meet  with 
enteric  ulcers  or  the  peculiar   eruptions.    Even  the 
period  of  2 1  days,  though  present  in  some  cases,  is  not 
universally  found.    This  term  is  also  inapt,  inasmuch 
as  it  puts  one  on   the  wrong  scent,  and  is  based  on 
unsatisfactory  data.    My  impression  is  that  the  term  at 
one  time  was  ap{)lied  to  cases  of  remittent  fever,  in 
which    typhose   condition    supervened  ;  typho  then 
was  an  abbreviation  of  typhose  condition,  and  not  of 
typhoid    fe\er.    This  view  that   the  remittent  fever 
(excluding  cases  purely  of  an  ague  type)  is  due  to  the 
two  poisons  getting  into  and  acting  in  the  body  at  one  and 
the  same  time  is  in  my  o})inion  untenable.    The  ques- 
tion then  still  remains  unanswered,  i.e.,  what  is  remittent 
fever  ?    To  me  it    appears    that    it    is    a  distinct 
fever  entirely  different  from  malarial  remittent  on  the 
one  hand  and  the  enteric  on  the  other.    It  is  in  many 
cases  found  that  the  beginning  of  this  fever  dates  from 
the  inhalation  of  severe  gas.    In  many  cases  wherever 
it  was  possible  I  have  elicited  from  the  patients  the  im- 
portant information  that  the  beginning  of  this  fever 
was  due  to  this  gas.    This  is  what  the  patient  savs  : 
"  Returned  home  as  usual  with  nothing  particular  added 
to  the  daily  routine  ;  all  of  a  sudden  got  a  bad  smell 
that  made  me  uncomfortable  ;   after  that  I  felt  some 
vague  but  trifling  pains  in  the  body  and  unaccountable 
depression.  This  state  of  thing  lasted  from  two  to  four  or 
more  days."  After  which  the  course  of  the  fever  is  as 
follows  :    He  begins  to  feel  hot,  without  any  shivering 
or  rigor,  temperature  in  the  beginning  does  not  go 
above    101°  F.  and  continues  with  slight  variations 
to  rise  till  the  fifth  day,  when  generally  it  reaches 
its    highest   point,  which  is   sometimes    as  high  as 
105^  F.  It  then  continues  with  A'ariations  of  a  degree 
or  two.  At  this  height  for  about  six  days  in  some,  eight 
in  others,  or  fourteen  or  twenty-two  in  the  rest,  when  it 
terminates  by  lysis.    It  will  be  seen  that  the  full  course 
varies  from  eleven  days  to  twenty-eight  days  according 
to  the  course  it  gives.  We  have  four  varieties  of  eleven 
days,  fourteen  days,  twenty-two  days  and  twenty-eight 
days.    It  is  accompanied  from  the  very  beginning  with 
extreme  physical  discomfort  and  prostration  out  of  pro- 
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portion  to  the  heiglit  and  duration  of  the  fever. 
Sometimes  there  is  acute  delirium,  followed  by 
•low  muttering  delirium  in  fatal  cases.  There 
are  no  eruptions  and  no  abdominal  tenderness  or 
gurgling,  stools  when  passed  are  healthy,  and  the  face 
is  pinched  instead  of  having  the  bright  circumscribed 
flush.  There  are  also  other  symptoms  of  an  adynamic 
character,  such  as  are  found  in  other  cases  of  fever.  This 
sketch  will  show  that,  except  that  the  temperature  chart 
is  to  a  certain  extent  similar  to  that  of  typhoid  fever  in 
some  cases,  though  not  in  all,  there  are  no  symptoms 
which  are  found  in  the  enteric,  nor  are  there  any 
symptoms  which  can  be  referred  to  a  malarial  origin. 
A  s  I  have  said  above  this  fever  is  a  distinct,  though  un- 
named fever,  caused  by  some  poison  of  microbic  origin 
conveyed  by  sewer  gas.  It  is  possible  that  in  the  de- 
composing animal  dejecta  pathogenic  germs  of  more 
varieties  than  one  may  be  present,  and  that  the  fever  we 
are  considering  may  be  due  to  the  one  or  the  other, 
but  it  is  not  identical  with  the  typhoid  poison,  nor  has 
it  any  connection  with  the  poison  of  the  fever  of  the 
ague  type.  It  may  be  said  that  this  is  a  question  more 
of  an  academic  character,  but  even  if  it  were  so,  in 
the  interest  of  science,  we  would  be  perfectly  justified 
in  finding  out  the  triith  about  this  matter.  However, 
it  has  a  practical  significance  of  a  most  important  char- 
acter. If  the  case  should  be  of  a  malarial  origin,  one 
would  be  justified  in  pushing  quinine  to  its  fullest  ex- 
tent ;  if  not  one  is  not  justified  in  dosing  his  patient 
with  a  drug  which  has  in  large  and  heroic  doses  a 
depressant  and  injurious  eff'ect.  If  it  is  typhoid  fever, 
one  has  to  be  very  careful  about  the  diet  of  the  patient. 
If  it  is  a  distinct  fever  by  itself,  as  I  regard  it,  then 
our  duty  lies  in  striking  out  a  new  path,  if  possible.  This 
question  was  discussed  in  Bombay  in  a  series  of  meet- 
ings of  the  profession  convened  by  the  Grant  College 
Medical  Society,  and  has  been  referred  to  a  Committee, 
and  it  is  to  be  hoped  that  the  investigation  of  the  Com- 
mittee will  be  of  a  decisive  and  practical  character. 

The  conclusion  at  which  I  have  arrived  is  that  the 
cases  included  under  the  term  of  remittent  fever  cases 
are  not  all  due  to  one  and  the  same  cause.  There  are 
a  few  true  remittent  fever  cases  of  the  ague  type, 
which  readily  yield  to  quinine.  The  bulk  of  these 
cases,  however,  are  due  to  some  cause  of  a  microbic 
origin,  which  has  its  habitat  in  decomposing  animal 
dejecta,  and  that  there  are  probably  more  than  one  variety 
of  these  germs  which  produce  more  than  one  variety 
of  cases. 


DISCUSSION. 

1.  E.  Hart  (London)  said  what  was  wanted  was  searching 
enquiiy  into  the  causes  of  Indian  fevers,  evidence  as  to  the 
nature  of  Laveran's  organisms  in  the  blood  and  their  distri- 
bution, &c.  ;  and  how  they  could  best  be  combated.  No  man 
should  get  up  and  say  he  inferred  the  presence  of  an  orga- 
nism ;  he  should  have  looked  for  it  and  seen  it  or  not,  but 
never  infer  anything  about  it.  In  Baltimore  different  organisms 
had  been  found  in  different  types  of  fever,  and  it  was  whether 
thepe  organisms  were  found  in  India  that  was  the  most  im- 
portant question  before  the  section. 


2.  S.  0.  Moses  (Calcutta)  said  that  in  Calcutta,  as  in  Bombay, 
there  was  distinct  and  specific  fever  known  as  remittent,  which 
was  quite  different  from  those  fevers  where  malaria  complicated 
the  disease.  There  might  be  a  resemblance  to  enteric  fever, 
but  none  of  the  typical  signs  of  enteric  were  present,  nor  had 
the  bacillus  been  detected.  There  was  a  great  want  of  thorough 
investigation  of  the  blood  hy  the  microscope,  as  wellas^osi- 
viortem  examinations,  in  these  remittents.  But  inasmuch  as 
there  existed  a  pyrexial  state  and  a  remission  as  in  cases  of 
intermittent  fevers  due  to  an  organism  flourishing  during 
fever  and  lying  dormant  during  the  intermissions,  then  repro- 
ducing itself,  there  is  reason  to  believe  that  in  remittents  also 
we  have  an  organism  of  like  nature.  The  remittents  run  from 
one  to  tliree  weeks.  Keeping  down  tlie  fever  and  feeding  the 
patient  would  in  many  oases  result  in  recovery. 

3.  S.  Haslet  Browne  (Lahore)  said  ids  experience  agreed 
with  that  of  Dr.  Moses  in  so  far  as  it  related  to  the  existence  of 
a  form  of  remittent  fever  distinct  from  that  due  to  the  malarial 
parasiie.  He  iiad  recently  had  a  large  experience  of  fevers  in 
tiie  Mayo  Hospital,  Lahore,  where  they  had  been  unusually 
frequent  during  the  preceding  two  montlis,  and  whilst  he  had 
founil  it  possible  to  recognise  malarial  forms  by  means  of  a 
microscopic  examination  of  the  blood  and  tlie  recognition  in  it 
of  Laver;m's  parasite,  still  there  had  been  a  certain  number  of 
cases  where  careful  seai'ch,  both  by  himself  and  more  competent 
observers,  had  failed  to  yield  other  than  negative  results.  It  was 
the  fashion  in  the  present  day  to  classify  cases  of  non-malarious 
remittent  fever  as  instances  of  irregular  enteric,  but  he  had 
failed  to  obtain  any  satisfactory  evidence  of  the  truth  of  this 
theory  either  by  clinical  study  or  by  post-mortem  examination 
in  fatal  cases.  He  might  explain  that  the  forms  to  which  he 
was  referring  had  occuned  in  natives  of  India,  and  two  cases 
that  had  recently  come  within  his  experience  >vould  serve  to 
illustrate,  not  only  the  means  now  placed  at  our  disposal  for  the 
diagnosis  of  malarial  fevers,  but  also  the  fact  that  a  severe  form 
of  fever  is  met  with  in  which  the  evidence  of  its  being  malarial 
in  origin  is  at  least  unsatisfactory.  Two  male  native  patients 
were  admitted  to  the  Mayo  Hospital  early  lin  December 
1894,  almost  simultaneously.  Both  "ere  suffering  from  high 
fever,  the  temperature  ranging  above  104".  Both  became 
comatose  (without  hyperpyrexia)  a  day  or  two  after  admission, 
and  both  died.  In  one  case  large  numbers  of  the  crescentic 
form  of  the  malarial  parasite  were  found  in  the  blood  of 
the  finger  during  life,  and  after  death  vast  numbers  were 
found  in  tiie  blood  of  the  spleen,  while  the  capillaries  of  the 
brain  cortex  were  found  filled  with  what  almost  amounted  to 
a  pure  culture  of  this  form  of  the  parasite.  In  the  Other  case 
oidy  a  few  of  the  ordinary  endoglobular  quotidian  parasites 
were  found  after  careful  search  in  the  peripheral  blood  during 
life  and  in  the  spleen  after  death.  In  this  case  no  abnormal 
appearances  were  found  in  anj'  of  the  organs  except  slight 
fatty  degeneration  of  the  liver  and  some  engorgement  (not 
amounting  to  inflammation)  of  the  bases  of  the  lungs,  with 
very  moderate  enlargement  of  the  spleen,  which  was  not  much 
discoloured.  There  was  no  ulceration  or  swelling  of  Peyer's 
patches.  In  both  of  these  cases  quinine  was  energetically 
pushed,  being  administered  hyp"dermically,  the  dose  reaching 
as  high  as  10  grains  frequently  repeated.  It  was  clear  that 
the  first  case  was  one  of  the  pernicious  forms  of  malarial  fever, 
but  that  could  not  be  said  of  the  second.  In  neither  was  there 
the  slightest  possibility  of  isolation,  as  the  weather  in  Lahore 
at  the  time  was  unpleasantly  cold.  The  theory,  so  often  put 
forward,  that  fevers  of  the  kind  he  had  been  speaking  of 
were  caused  by  toxines  produced  in  the  intestines,  seemed  to 
him  a  probable  explanation.  These  toxines  might,  or  might 
not,  be  the  product  of  pathogenic  micro-organisms  in  the  in- 
testines, but  at  all  events  we  had  a  possible  source  in  the  bacillus 
coli  communis,  which  was  generally  believed  to  be  capable  of 
acquiring  pathogenic  properties  under  conditions  associated 
with  irritation  of  the  intestines  such  as  were  of  very  frequent 
occurrence  in  India. 

4.  H.  Thornhill  (Ceylon)  said  that  arsenic  was  most  bene- 
ficial in  chronic  malaria,  but  as  a  prophylaotic  in  cases  of  acute 
malaria  it  was  inferior  to  quinine.    He  had  had  no  experience 
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of  the  internal  use  of  eucalyptus,  but  he  knew  tliat  on  planta- 
tions of  eucalyptus  in  Ceylon  malarial  fevers  were  as  prevalent 
as  on  other  estates.  In  judging  of  the  prophylactic  value  of 
(different  drugs, at  should  be  remembered  that  the  general  health 
and  condition  of  the  different  subjects  should  be  considered. 

5.  L.  P.  Gomes  (Bombay)  beg  to  draw  the  attention  of 
the  meeting  to  the  marvellous  effects  of  indeijao  {Wrightia 
anti-dysenterica)  as  a  prophylactic  in  the  treatment  of  malarial 
fevers  and  to  its  value  as  a  preventative  of  secondary  complica- 
tions, especially  of  the  liver.  Dr.  Duncan  did  not  allude  to  the 
effects  of  the  I'lantation  of  malarial  districts  with  the  eucalyptus 
and  to  the  internal  administration  of  that  remedy.  He  also 
mentioned  that  a  decoction  of  the  sour  lime  had,  in  liis  experience, 
been  found  very  valuable  in  simple  uncomplicated  cases  of 
intermittent  fevers,  but  not  in  severe  remittents. 


NASHA  FEYEE. 

BY  LAWRENCE  FERNANDEZ,  M.  D. 

The  object  of  this  short  paper  is  to  lay  before  you  a  few- 
notes,  regarding  a  disease  which  is  very  common  in  this 
Province,  but  which  has  not  been  considered  important 
enough  to  have  attracted  the  attention  of  European 
writers,  for  in  none  of  the  text-books  of  medicine  used 
in  the  medical  schools  in  this  country,  or  elsewhere,  is 
there  any  reference  made  to  the  subject.  The  disease, 
however,  is  one  which  I  feel  merits  our  earnest  atten- 
tion, and  I  trust  that  I  shall  lay  before  you  sufficient 
material  to  induce  you  to  discuss  the  subject  in  all  its 
bearings,  and  thus  lead  the  way  of  stimulating  the 
means  of*  further  investigation  of  the  same. 

Nasha  Fever,  the  Nakra  Fever  of  the  N.-W.P., 
otherwise  called  Nasha  J aivhar,  is  the  subject  of  my 
paper.  The  native  practitioners  of  this  country,  who 
practise  the  medical  art,  according  to  the  ancient 
Sanscrit  and  Vedic  systems,  are  quite  conversant  with 
the  affection,  and  I  shall  quote  you  below  passsages 
from  ancient  Hindoo  and  Sanscrit  literature  to  show 
that  they  were  conversant  with  it. 

This  fever  is  of  a  type  peculiar  to  India,  and  is 
perhaps  most  prevalent  in  Bengal.  Even  the  medical 
journal  of  this  country  have  helped  me  very  little, 
although,  as  I  have  said,  the  disease  is  really  very 
common.  It  is  characterised  by  a  sharp  attack  of 
fever  of  a  remittent  type.  It  is  sometimes  intermit- 
tent ;  the  temperature  is  always  over  a  hundred 
degrees,  even  when  intermittent.  Preceding  the  fever, 
a  peculiar  characteristic  congestion  of  the  blood-vessels 
of  the  mucous  membrane  of  the  septum  nares,  as  also 
of  the  Schneiderian  membrane  takes  place.  This 
ccngestioo,  even  after  the  accession  of  the  fever,  is 
really  what  attracts  attention.  The  congestion  some- 
times takes  place  on  one  side  of  the  septum,  and  in 
other  cases  both  sides  are  aff'ected.  There  is  very 
often  no  pain  ;  the  surface  of  the  septum  is  raised,  and 
presents  a  red  appearance.  Some  practitioners  in  this 
cpuntry  consider  this  swelling  and  the  accompanying 
fever  to  be  local  manifestations  of  a  slight  congestion 
of  the  brain,  and  I,  myself,  am  inclined  to  concur  in 
flus  belief.  Others  consider  the  swelling  to  be  a 
catarrhal  condition  of  the  mucous  membrane  of  the 
nose.  The  usual  symptoms  of  fever  are  present,  marked 
constipation  and  malaise  are  very  prominent,  and  the 


appearance  of  the  patient  may  be  well  described  a.-» 
having  a  "  hazy "  or  "  smoky  "  appearance.  The 
nervous  symptoms  are  peculiar.  There  is  great  frontal 
headache,  also  severe  ])ain  at  the  back  of  the  neck, 
shoulders,  and  small  of  the  back.  The  pain  is  defcrib- 
ed  by  Indian  practitioners  as  of  a  "  biting  "  nature. 
Sometimes,  the  pain  at  the  back  of  the  neck  is  very 
sevei  e  indeed,  and  the  accompanying  symptoms  of  fever 
which  are  present  reminds  one  of  some  of  tlio 
symptoms  present  in  tubercular  meningitis.  Here  tli(5 
face  appears  flushed,  with  a  feeling  of  heat  an<l 
fulness  about  the  head,  and  the  puj)ils  are  contracted. 
These  symptoms  continue  from  three  to  five  days, 
when  the  swelling  decreases  and  the  fever  subsides 
without  any  treatment  whatever,  excepting  the 
regulation  of  the  bowels  by  a  purgative  ;  the  swelling 
never  suppurates.  On  the  sudden  subsidence  of  the 
swelling  which  does  occasionally  occur,  grave  symptoms 
sometimes  follow,  the  fever  becomes  higher,  delirium, 
coma,  and  death  ;  but  such  a  fatal  consequence  is  rare. 

Occasionally  wi»h  the  fever  and  the  nasal  inflamma- 
tion, an  ill-defined  rash  appears  on  the  body,  rose- 
coloured,  and  in  small  patches,  with  which  there  is 
generally  slight  bronchial  symptoms.  Here  the  affec- 
tion is  confounded  with  measles  and  scarlet  tOTer. 

Diagnosis. —  Although  the  nasal  mucous  membrane 
is  swollen,  there  is  frequently  no  pain  whatever  in  the 
septum  ;  the  patient  complains  of  a  headache,  pains 
about  the  body,  and  has  fever.  Very  often  he  is  not 
aware  of  there  being  present  any  inflammatory  affection 
in  the  nose,  and  therefore  does  not  complain  about  it, 
and  the  physician  deals  with  the  case  as  one  of  simple 
fever  ;  but  the  persistence  of  the  symptoms,  and  the 
appearance  of  the  patient,  leads  to  an  examination  of 
the  anterior  nasal  cavities,  and  the  real  character  of  the 
affection  is  arrived  at.  No  antiperiodic  or  antipyretic 
has  any  effect  on  the  disease. 

Prognosis. — It  may  be  safely  said  that  prognosis  is 
mostly  favourable,  as  there  are  very  few  cases  which 
are  not  amenable  to  the  treatment  usually  adopted. 
In  some  cases  it  is  itnfavourable,  and  here  the  diseaso 
may  end  fatally.    One  attack  predis[»oses  to  another. 

Age  and  Sex, — Both  sexes  are  liable.  Female  are 
rarely  attacked,  and  never  before  puberty  ;  males  not 
before  the  age  of  13  or  14  ;  children  are  never  attacked. 
It  does  not  occur  after  the  age  of  50. 

2'ime  of  the  attack. —  Mostly  prevalent  between  April 
and  August.  Seldom  seen  in  the  winter.  The  attacks 
appear  at  certain  intervals — monthly,  fortnightly,  or 
even  weekly. 

Occupation  and  Diet. — All  classes  are  liable,  but  the 
disease  is  most  often  seen  in  native  fishermen,  dhobies, 
gardeners,  and  dhangurs.  Mahomedans  in  Bengal  are 
not  so  prone  as  Bengalees.  All  occupations  which 
expose  to  inclement  weather  induces  the  disease.  It  is 
believed  that  the  eating  of  stale  cooked  rice  with  cold 
water,  a  practice  very  common  among  the  poor  in  this 
province,  as  also  the  drinking  of  the  water  from  young 
cocoanuts,  and  the  eating  of  the  very  young  palm, 
induces  the  disease,  and  anything  which  lowers  tha 
vitality  predisposes  to  an  attack, 
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Supposed  connection  ivith  other  Diseases. — The 
concensus  of  opinion  amongst  medical  practitioners 
is  that  it  is  a  purely  local  affection  followed  by 
the  fever.  Others  believe  it  to  be  connected  with  a 
congested  state  of  the  liver  ;  these  latter  say  that  they 
have  known  of  cases  where,  on  the  subsidence  of  the 
nasal  symptoms,  their  patients  were  troubled  with 
hsemorrhoids  ;  also  that  an  active  purgative  in  cases 
of  F^asha  is  followed  by  immediate  relief.  This  has 
been  my  experience  only  in  one  case  out  of  many,  in 
which,  besides  active  purgation,  I  prescribed  cold 
effusion. 

Malarial  Connection. —  Opinions  are  divided,  and 
some  practitioners,  under  the  belief  that  Nasha  Fever 
is  due  to  malaria,  prescribe  quinine,  but  this  drug  has 
no  effect  whatever  on  the  disease.  It  is  prevalent  in 
malarious  places,  and  here  the  fever  which  accompanies 
or  follows  Nasha  is  preceded  by  ague.  Those  who  have 
had  experience  in  these  districts  say  that  opium  gives 
great  relief,  and  that  very  often  no  other  treatment 
is  necessary.  The  disease  is,  however,  met  with  in  places 
where  there  is  no  malaria.  Arsenic  has  no  effect  on 
the  disease. 

Pathologij, — There  is  a  congestion  of  the  mucous  mem- 
brane of  the  nose  and  frontal  sinuses.  The  mucous 
membrane  is  slightly  raised,  but  there  is  no  inflammation. 
Following  the  congestion  there  is  slight  catarrh.  Often 
on  pressure  there  is  a  doughy  feeling,  but  suppuration 
never  occurs.  There  is  no  tissue  change  in  the  mucous 
membrane,  which,  however,  assumes  an  hypertrophied 
appearance  after  repeated  attacks.  The  blood  which 
escapes  consequent  on  a  method  of  treatment  commonly 
practised,  and  which  gives  immediate  relief,  is  of  a 
darkish  colour  and  poor  in  plasma.  Examination  under 
the  microscope  of  the  blood  shows  an  increase  in  the 
number  of  colourless  corpuscles. 

I'reatment. — Quinine  and  arsenic  have  no  effect  on  the 
disease.  Opium  relieves  the  pain  in  the  neck,  back,  etc, 
Tartar  emetic  in  doses  to  induce  diaphoresis  has  met  with 
^ood  results,  and  I  know  of  one  case  where  both  local  and 
internal  treatment  failed  to  give  relief,  in  which  this  drug 
wab  of  the  greatest  service.  A  brisk  saline  purgative  is 
all  that  is  needed  in  the  simpler  cases.  The  usual 
method  of  treatment  and  that  which  gives  the  most 
relief  is  depletion,  which  is  done  either  by  (1)  (as  the 
natives  do  it)  two  bundles  of  dlioob  grass  introduced 
into  the  nostrils,  ever  which  friction  and  outside  pressure 
is  applied  against  the  septum  ;  (2)  by  a  few  pricks  of 
a  needle ;  or  (3)  by  a  few  punctures  with  a  bleeding 
lancet.  A  small  quantity  of  blood  escapes  and  the 
sufferer  is  restored  in  a  few  hours  to  perfect  health- 
This  plan  of  treatment,  however,  is  only  palliative,  and 
the  great  objection  to  it  is  that,  if  frequently  done,  it 
induces  an  hypertrophied  condition  of  the  mucous  mem- 
brane but  which  has  no  effect  in  lessening  the  efficiency 
of  similar  treatment  in  future.  Very  often  it  is  notsafe 
to  follow  this  plan  of  treatment,  for,  although  it  is 
generally  followed  by  relief,  end  by  a  subsidence  of  the 
accompanying  fever,  yet  in  some  Instances  the  conges- 
tion, with  all  its  train  of  symptoms,  re-occurs.  The 
local  application  of  astringents,  such  as  a  solution  of 


tannic  acid,  or  a  10  per  cent,  watery  solution  of 
cocaine,  has  given  good  results  in  the  hands  of  many 
practitioners.  The  application  of  Akanda  ]\x\c,q  {Calo- 
tropis  gigantea)  to  the  mucous  membrane  also  gives 
relief.  The  febrile  symptoms  must  be  treated  according 
to  indications. 

The  plan  of  treatment  I  have  adopted  in  cases  which 
have  come  under  my  notice  of  a  few  Europeans  and 
a  number  of  natives  is  as  follows  :  A  brisk  purgative, 
injection  of  cold  water,  cold  eSusion  (injection  of  iced 
water  up  the  nostrils),  two  or  three  times  a  day,  with 
diaphoretics  internally. 

This  line  of  treatment  has  invariably  given  me  good 
results.  Fever  and  nasal  aflection  passing  off  within 
three  or  for  days.  In  a  few  instances,  however,  high 
fever  followed  the  subsidence  of  the  congestion,  and 
even  delirium  in  one  case. 

Such  is  the  brief  history  of  a  disease,  which,  as 
I  have  said,  although  very  common  in  this  province, 
has  not  yet  received  a  place  in  medical  literature. 
That  it  is  well  known  to  practitioners  of  this  country 
there  is  no  doubt.  The  Kohirajes  an  1  Hakims  know  all 
about  it,  and  they  apparently  have  been  quite  conversant 
with  its  existence  for  many  hundred  years.  In  one 
of  the  oldest  Tantras  there  is  found  detailed,  a  dis- 
course on  Fevers  by  Siva,  explaining  the  same  to  his 
wife  Parwati,  as  follows  :  — 

Parvvati  says  :  "  Oh  Mahadeva  !  thou  perceiver  of 
past,  present,  and  future.  Oh  thou  merciful  God  of 
Gods  !  thou  who  knowest  all,  tell  me  all  about  fevers  ; 
Oh  !  for  the  benefit  of  men  tell  me.  " 

Siva  :  "  Oh,  Devi  !  hear  the  different  forms  of 
fever.  A  knowledge  of  them  makes  an  adept  physi- 
cian. Fever  is  divided  into  two  varieties:  (I)  that 
which  begins  with  rigor  ;  and  (2  i  that  which  begins 
with  heat.  These  again  are  divided  into  four,  where 
they  terminate  by  collapse  and  delirium.  These  four 
varieties  are  sub-divided  into  twelve  other  forms 
produced  hy   impurities  of  mucus,   bile,  and  phlegm. 

"  That  which  begins  with  cold  (rigor)  is  divided 
into  non-eruptives  and  eruptive  fevers. 

"  The  non-eruptives  are  periodics— daily,  quoti- 
dian, tertian,  and  quartan  agues. 

"  The  eruptives  are  :  The  typhoid,  the  plague, 
JSosha  Jawhar,  and  the  epidemic  of  small-pox." 

Siva  continuing  says  :  "  Oh  Devi !  Nasha  Jawhar 
shows  itself  at  the  nostrils,  they  become  occluded, 
the  pulse  becomes  irregular  (like  the  leaps  of  a  frog), 
temperature  increases,  there  is  severe  headache, 
soreness  of  the  eyes,  constipation,  dysuria,  and  delirium. 
The  mouth,  palate,  throat,  and  lips  are  dry  ;  there  is 
a  running  from  the  nostrils,  pain  in  the  back,  flanks 
and  abdomen.  After  fifteen  days  the  severity  subsides, 
but  the  first  three  days  are  the  worst  through  which 
the  patient  passes,  when  the  disease  reaches  its  crisis, 
and  the  patient  either  passes  into  convalescence  or 
the  disease  ends  fatally.  " 

Again,  in  the  Ayur  Veda  it  is  stated,  "  that  Nasha 
Jawhar  originates  from  disorder  of  the  bile  in  a 
phlegmatic  constitution.  The  swelling  in  the  nose 
is  like  the  flake  of  an  onion,  and  it  appears  either  in 
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one  or  both  nostrils,  it  is  always  attended  with  more 
or  less  fever,  and  pain  all  over  the  body,  especially  in 
the  nape  of  the  neck  and  forehead.  Scarification  is 
the  treatment.  " 


NASA  FEVER  (NAKRA.) 

BY  NAEESH  OHUNDBA  MITRA,  U.A.,  U.B. 

It  is  a  disease  peculiar  to  India  and  affects  the  nasal 
mucous  membrane.  As  no  European  text-books  of 
medicine  make  any  mention  of  it,  it  may  be  pre- 
sumed that  it  does  not  prevail  in  Europe.  In  Bengal 
it  is  called  JSdsd  fever,  while  in  the  N.  W.  P.  and 
Behar  they  call  it  Nakrd,  How  far  the  sister  provinces 
of  Madras  and  Bombay  are  effected  is  very  difficult 
to  find  out,  as  no  one  has  yet  taken  the  trouble  to  do  so. 
It  may  be  hoped  that  definite  opinions  as  to  the  point 
will  be  forthcoming,  and  that  a  solution  of  the  pathology 
of  this  Indian  disease  will  be  arrived  at  to  accord  it 
a  place  in  the  European  systems  of  medicine. 

It  is  a  congestive  fever  with  the  local  manifestation 
of  congestion  or  turgescence  of  the  blood  vessels  of 
the  Schneiderian  membrane  of  the  septum  nares.  It 
is  not  inflammatory. 

Anatomical  Characters. — There  is  a  small  localized 
swelling  which  is  confined  to  the  septum  of  the  nose 
on  one  or  both  sides  of  it.  The  swelling  is  of  the  size 
of  a  big  pea.  It  fluctuates  on  pressure  and  is  not 
painful  in  the  least. 

Symptoms. — From  the  beginning  the  patient  com- 
plains of  a  sensation  of  malaise,  excessive  frontal 
headache,  a  sensation  of  heaviness  all  over  the  head, 
dull  pain  all  along  the  spinal  column,  both  the 
shoulders  and  the  back  of  the  neck.  The  bowels  are 
costive,  the  tongue  coated,  and  dull  appetite.  The 
attendant  fever  is  not  very  troublesome  ;  ordinarily  it 
ranges  between  99^*  and  102'  ;  sometimes  it  may  go 
up  to  105'F,,  but  that  is  rare.  The  fever  is  of  an 
irregular  type  ;  in  some  cases  it  is  remittent,  iu  others 
intermittent.  There  is  no  definite  duration  for  the  fever. 
There  is  no  catarrh  of  the  nose.  The  mucous  mem- 
brane is  red,  congested,  but  not  swollen.  There  is  a 
complete  absence  of  any  uneasy  sensation  referred  by 
the  patient  to  the  part  affected,  and  this  is  very 
curious  considering  that  the  nasal  mucous  membrane 
is  peculiarly  sensitive  to  the  tiniest  foreign  particle. 
The  swelling  never  suppurates. 

Relapses  are  very  common,  so  that  old  sufferers 
are  sure  to  have  Ndsd  whenever  they  are  any  way 
indisposed,  and  this  indisposition  rather  follows  the 
reappearance  of  the  growth  than  anything  else. 

"  If  the  fever  be  very  high,  delirium  follows,  coma 
supervenes  and  the  disease  may  carry  off  the  patient, 
but  this  fatal  termination  is  ver}-  rare."  Some  practi- 
tioners have  noticed  that  on  the  subsidence  of  a  nasa, 
•  the  patient  is  troubled  with  heeihorrhoids  and  vice 
versa. 


Diagnosis. — An  examination  of  the  nose  clears  up 
all  difficulties.  The  lingering  pains,  the  dull  head- 
ache, the  malaise  are  sufficient  landmarks  for  old 
sufferers  and  experienced  physicians  for  a  correct 
diagnosis. 

Prognosis. —  Always  favourable,  except  in  some  rare 
cases. 

Treatment. — No  infernal  medicine  has  the  slightest 
effect  in  checking  the  fever.  Some  think  the  disease 
to  be  malarial  and  give  quinine,  but  without  any 
appreciable  benefit.  For  relief  of  the  pain,  bromide, 
chloral,  cannabis  indica  and  caffein  citras  may  be  of 
use.    Some  have  found  tartar  emetic  to  give  relief. 

Local  treatment  is  the  only  measure  to  combat  with 
the  fever.  Puncturing  the  mucous  membrane  at  the 
site  of  the  swelling  is  followed  by  free  htemorrhage. 
The  patient  experiences  great  relief — the  pain  rapidly 
diminishes,  the  fever  goes  off  in  a  day  or  two,  and  the 
patient  gets  free  from  any  complaint.  The  puncture 
must  be  made  rather  freely,  otherwise,  if  insufficiently 
done,  the  opening  closes  up  and  it  has  to  be  reopened 
a  day  or  two  later.  But  most  people  object  to  punctur- 
ing as  they  have  to  undergo  a  like  operation  in  future 
attacks.  They  prefer  caustic  to  puncturing.  The 
caustics  used  are  the  solid  lunar  caustic  or  the  milky 
juice  of  akand  (Mudar).  Some  recommend  cold 
effusion  and  the  application  of  tannic  acid  to  the  part  ; 
others,  friction  by  two  pieces  of  dhoob  grass  directed 
against  the  septum.  The  blood  which  oozes  out  of  the 
swelling  is  of  blackest-red  colour,  and  it  trickles  out 
in  drops  as  pressure  is  being  applied  to  the  temples 
and  the  spinal  column.  The  Kabirajas  advise  applica- 
tion of  mustard  oil  to  the  affected  part  to  prevent 
recurrence  of  the  disease. 


DISCUSSION  ON  NASHA  FEYEE. 

D.  N.  Boy  (Calcutta)  said  this  condition  was  found  in  all 
cases  of:  fever,  whether  zymotic  or  malarial.  It  was  not  a 
disease  by  itself,  only  a  symptom.  The  Schneiderian  membrane 
was  congested,  and  local  bleeding  relieved  the  uncomfortable  fron- 
tal headache  ;  but  one  operation  would  not  bring  the  expected 
relief,  it  would  have  to  be  repeated.  People  with  weak  hearts 
woald  be  troubled  with  this  local  congestion  when  they  get 
bronchitis,  and  a  little  bleeding  from  the  Schneiderian  mem- 
brane would  relieve  them  immensely.  Patients  with  small- 
pox, chicken-pox  and  n:easles  do  get  local  congestion  of  this 
membrane,  and  the  local  symptoms  are  in  no  way  different 
from  those  ilescribed  by  the  readers  of  the  papers. 

K.  C.  Bose  (Calcutta)  was  of  opinion  that  the  so-called  nasha 
fever  was  nothing  else  than  the  ordinary  febrieula.  The  out- 
come of  constipation  or  exposure  under  a  hot  sun  :  the  du- 
ration of  the  fever  was  three  days,  and  the  majority  of  cases 
recovered  without  any  special  treatment.  He  had  seen  many 
cases,  where  the  symptoms  were  promptly  relieved  by  a  brisk 
purgative.  He  had  never  seen  a  case  where  the  fever  had 
produced  alarming  brain  symptoms.  The  'occurrence  of  severe 
headache  was  easily  explicable  by  physiological  rules.  Nasha 
fever  is  a  disease  of  young  adults  and  the  middle-aged.  It 
has  never  been  observed  in  the  very  young  nor  very  old.  He 
expressly  stated  that,  in  his  opinion,  nasha  fever  did  not  require 
a  separate  place  in  the  nomenclature  of  Indian  diseases. 
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PEESIDENTIAL  ADDEESS  ON  THE  INFLU- 
ENCE OF  PEECIVAL  POTT,  SYMB,  SIMP- 
SON AND  LISTEE  ON  MODEEN 
SUEOEEY. 

BT  EDWAltD  LAWKIE,  M.B.,  M.Ii.C.S., 
Surgeo}t-Lkut,'Cjloitet,  I.  M,  S. 

Gentlemen, — I  feel  tlie  distinction  of  being  selected 
to  fill  the  important  post  of  President  of  the  Surgical 
Section  of  the  Congress  as  the  very  highest  honour  that 
could  have  been  conferred  upon  me.  At  the  same  time 
I  may  say,  without  affectation,  that  I  am  almost  over- 
powered by  the  sense  of  my  unfitness  to  fill  that  position, 
and  fear  lest  I  may  disappoint  many  of  you  in  the  re- 
marks I  am  about  to  make. 

In  surgery  I  am  strongly  conservative,  and  there  are 
many  men  in  our  service  in  India  who  ha-\'e  far  higher 
claims  to  be  considered  scientific  surgeons,  and  who 
would  have  done  far  greater  justice  to  the  developments 
of  modern  surgery  than  I  can  do.  On  the  other  hand, 
I  am  convinced  that  the  experience  you  will  bring  to 
bear  upon  the  many  important  surgical  questions  which 
will  come  before  the  Congress  will  have  lasting  conse- 
quences in  the  future,  and  will  much  more  than  atone 
for  the  shortcomings  on  my  own  part  to  which  I  have 
referred.  The  only  thing  I  can  say  in  my  own  favour 
is  that  I  am  a  staunch  admirer  of  British  surgery,  and 
especially  of  British  surgery  in  India.  I  find  it  im- 
possible to  over-estimate  the  vakie  of  what  I  learnt  in 
general  sm-gery,  and  also  about  chloroform,  from  P  it- 
ridge,  who  was  the  Professor  of  Surgery  in  the  Medical 
College  here  when  I  first  came  to  India.  I  have  never 
seen  more  perfect  operations  for  cataract  than  those  of 
J.  B.  Scriven,  of  Lahore,  nor  sounder  and  more  brilliant 
abdominal  operations — not  even  excepting  those  of 
Knowsley  Thornton — than  those  of  Branfoot,  of 
.  Madras,  and  Joubert,  of  Calcutta.  Further,  I  venture 
to  assert  that  the  surgery  which  has  been  done  in  the 
North-West  of  India  during  the  last  20  years  by  Freyer, 
Sanders,  Keegan,  Greoffrey  Hall,  Willcocks,  Perry, 
the  Neves  in  Kashmere,  and  a  host  of  others,  as  well  as 
by  the  men  they  have  taught,  has  done  and  is  doing 
more  to  establish  kindly  and  friendly  relations  between 
the  natives  of  England  and  the  natives  of  India,  than 
any  of  the  numerous  benefieient  enterprises  which  have 
been  fostered  by  Grovernment  for  the  benefit  of  the 
people  and  the  country  since  India  became  part  of  the 
the  empire  of  the  Queen.  Finally,  I  may  relate,  with  I 
hope  pardonable  pride,  and  which  I  trust  will  be  shared 
by  the  Grovernment  of  His  Highness  the  Nizam,  a  piece 
of  surgery  which  has  just  been  done  by  one  of  my  own 
pupils. 

This  youth,  till  lately  an  Assistant  House-Surgeon 
at  the  Hyderabad  Head- Quarters  Hospital,  performed 
a  Listerian  ovariotomy  successfully,  at  a  lonely  out- 
station  in  the  district,  with  no  other  assistance  than 
that  of  a  compounder  and  two  coolies.  One  of  the 
coolies  gave  chloroform,  the  other  looked  after  the 
instruments,    sponges,    lotions,    dressings,    and  the 


irrigator  ;  and  the  compounder  acted  as  first  and 
second  assistant  combined. 

Grentlemen, — I  have  thought  long  and  anxiously 
over  the  problem  of  the  best  way  of  occupying  the 
time  at  my  disposal  for  the  delivery  of  the  formal 
adch'ess  on  surgery  before  this  the  first  Indian  Medical 
Congress.  The  conclusion  I  came  to  was  tint  we 
cannot  do  better  than  consider  the  influence  of  fom- 
great  British  surgeons  on  Modern  Smgery — Pereival 
Pott,  Syme,  Simpson  and  Lister.  I  have  chosen  these 
names  from  among  the  numerous  great  names  there 
are  to  select  from,  for  many  reasons,  one  being  that 
they  are  the  four  whose  lives,  wi'itings,  and  example 
I  know  best :  and  further  because  they  are  English- 
men, and  no  other  ■,  country  that  I  know  of  has  pro- 
duced four  men  who  have  accomplished  so  much  as 
they  have  for  surgery.  Pereival  Pott  represents  the 
surgery  of  the  latter  half  of  the  eighteenth  century. 
He  resigned  the  ofiice  of  surgeon  to  St.  Bartholo- 
mew's Plospital  in  1787.  Syme  and  Simpson  resigned 
their  posts  of  professors  of  clinical  surgery  and  of 
midwifery  respectively  in  the  University  of  Edin- 
burgh, nearly  a  hundred  years  later.  Pott  and  Syme 
both  served  their  schools,  as  Pott  used  to  say  of 
himself,  "  man  and  boy,"  half  a  century.  In  one  of 
his  well-known  tracts  Pott  says  :  "  Our  fathers 
thought  themselves  a  great  deal  nearer  perfection  than 
we  have  found  them  to  be  ;  and  I  am  much  mistaken 
if  our  successors  do  not,  in  more  ways  than  one, 
wonder  both  at  our  inattention  and  our  ignorance. " 
We  must  admire  Pott's  modesty ;  but  when  we  think 
of  the  work  accomplished  by  him,  by  Syme,  and  by 
Simp-on,  we  cannot  help  wondering  at  their  genius, 
their  skill,  and  at  the  imperishable  principles  of  sur- 
gery they  have  handed  down  to  us  and  to  our  suc- 
cessors. The  last  of  the  four.  Sir  Joseph  Lister,  is 
still  with  us,  and  we  all  know  that  his  work  consti- 
tutes the  subject  we  are  about  to  consider  chiefly 
to-day,  namely,  modern  surgery. 

Up  to  the  time  of  Pott  the  state  of  surgery  was 
imperfect.  Operations  were  unnecessarily  painful. 
The  maxim,  '•'•dolor  rfofor/,s,'' was  accepted  as 

fully  demonstrated.  Dressings  were  painful,  the  ac- 
tual cautery  was  prepared  as  a  part  of  the  necessary 
apparatus  when  the  surgeon  paid  his  daily  visit  to  the 
hospital ;  and  the  natm-al  processes  of  healing  were 
either  not  recognised  or  disregarded.  Pott's  biogra- 
pher states  that  he  lived  to  see  these  remains  of  barbarism 
set  aside,  and  a  more  rational  plan,  of  which  he  was 
the  chief  author,  universally  adopted.  Pott  did  not 
commence  to  write  until  the  year  1756,  when  he  was 
over  forty  years  of  age,  and  had  acquired  a  vast 
amount  of  experience  in  surgery.  Between  that  time 
and  the  year  1787  his  writings  were  numerous,  and  many 
sm-gieal  conditions  which  he  was  the  first  to  describe, 
such  as  fracture  of  the  fibula  with  dislocation  of  the 
foot,  and  angular  curvature  of  the  spine,  will  always 
be  known  by  his  name.  He  wrote  what  he  called 
"tracts "  on  many  diseases  in  surgery,  and  not  only 
accurately  described  them  for  tne  first  time,  but  also 
laid  down  principles  for  their  treatment  which  held  good 
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to  the  present  day.  There  is  unfortunately  not  time 
to  do  more  than  enumerate  the  suhjects  on  which  he 
wrote,  and  is  still  an  authority,  such  for  example  as 
curvature  of  the  spine,  hernia,  polypus  of  the  nose, 
cataract,  hydrocele,  injuries  of  the  head,  fractures  and 
dLilocatious,  compound  fracture,  diseases  of  the  rectum, 
chimney  sweep" s  cancer,  senile  gangrene,  amputation, 
and  so  forth.  Pott  was  singularly  successful  with  the 
trephine,  and  his  essay  on  injuries  of  the  head  is  well 
worth  careful  study  in  connection  with  recent  advances 
in  brain  surgery,  for  which  we  are  so  much  indebted  to 
the  splendid  work  of  Ferrier  and  Victor  Horsley. 
Pott  discovered  that  when  the  bone  inflames  after  a 
blow  on  the  head,  and  a  puffy  inflammatory  swelling 
makes  its  appearance  in  the  scalp  covering  it,  this 
generally  indicates  that  there  is  a  similar  inflammatory 
swelling  exactly  opposite  the  same  spot,  on  the  inside  of 
the  cranium,  which  may  be  relieved  by  laying  on  the 
trephine.  Pott  published  a  most  interesting  and  re- 
markable series  of  eases  of  head  injwy,  numbers  of 
which  were  lost  from  simple  inflammation  and  pressure, 
or  from  sepsis.  There  is  very  little  doubt  that  most, 
if  not  all,  of  the  eases  to  which  I  refer  would  have  re- 
covered if  he  had  known  the  secrets  of  antiseptic  sur- 
gery, which  we  shall  see  later,  he  very  nearly  stumbled 
on  to  accidentally,  and  the  modern  use  of  antimony  in 
the  prevention  of  simple  inflammatory  conditions. 
When  inflammation  of  the  contents  of  the  skull  threat- 
ened to  arise  after  injury  of  the  head.  Pott's  only 
available  remedies  consisted  mainly  of  phlebotomy  and 
the  trephine,  and  he  certainly  used  them  most  freely. 
Where  he  employed  phlebotomy  and  the  trephine  in 
cases  of  threatened  intra-cranial  inflammation,  we  now 
use  antimony,  either  in  good  big  doses  at  long  intervals, 
or  in  small  doses  frequently  repeated,  and  if  it  is  a  simple 
uncomplicated  inflammation,  the  antimony  very  often 
cuts  it  short  and  saves  the  patient's  life  and  obviates 
the  necessity  for  an  operation. 

Before  Pott's  time  fiatula  in  ano  was  treated  on  a 
principle  advocated  by  Cheselden,  by  first  dilating  the 
sinus  with  sponge-tents,  then  one  of  the  blades  of  a 
large  pair  of  forceps  was  to  be  thrust  up  the  sinus,  so 
that  it  and  the  other  within  the  intestine  pinched  it 
between  them.  The  piece  so  pinched  was  next  to  be 
snipped  out  by  repeated  attacks  with  a  knife  or  a  pair 
of  scissors.  As  Pott  says  :  "A  very  tedious  and 
painful  operation  this  must  necessarily  be,  and  from  Mr. 
Cheselden's  account  not  always  successful."  Pott  re- 
scued the  operation  for  fistula  from  the  domain  of  undue 
severity  and  uncei-tainty,  and  placed  it  on  the  footing  it 
occupies  to  this  day.  He  says :  "  The  curved  probe- 
pointed  knife,  with  a  narrow  blade,  I  have  always  found 
to  be  the  most  useful  and  handy  instrument  of  any.  This 
introduced  into  the  sinus,  while  the  surgeon's  forefinger 
is  in  the  intestine,  will  enable  him  to  divide  all  that  can 
ever  need  division.  The  probe  point  of  the  knife  will  be 
received  by  the  finger  in  ano,  and  will  thereby  be  prevent- 
ed from  deviating,  and,  being  brought  out  by  the  same 
finger,  must  necessarily  divide  all  that  is  between  the 
edge  of  the  knife  and  the  verge  of  the  anus,  and  lay  the 
two  cavities  of  the  fistula  and  of  the  intestine  into  one." 


In  the  same  way,  with  the  operation  for  inUrnal 
hcvmorrhoids,  Pott  shewed  that  the  proper  principle  to 
employ  in  removing  an  internal  pile,  is  to  ligature 
it  just  below  the  middle,  and  not  at  its  base,  or  by 
pulling  it  bodily  with  part  of  the  mucous  membrane 
from  Avhich  it  grows,  through  the  noose,  and  then  tying  it. 
If  you  look  at  the  diagram,  you  will  see  that  the  wound 
left  by  the  separation  of  the  ligature  in  Pott's  plan 
is  no  larger  than  the  knot,  and  as  it  never  gapes,  it  heals 
up  in  a  few  days  after  the  ligature  comes  away  on  the 
fourth  or  fifth  morning ;  whereas  it  is  also  plain  that 
the  wound,  when  the  base  of  the  pile,  or  worse 
still  when  mucous  membrane  is  included  in  ligature, 
is  necessarily  a  gaping  one,  and  may  take  months  to 
cicatrise.  As  in  the  case  of  fistula  the  principle  of  Pott's 
operation  for  piles  holds  good  at  the  present  time,  whe- 
ther the  ligature,  or  the  clamp,  or  crushing,  or  any 
form  whatsoever  of  excision,  be  employed  for  their 
removal. 

It  must  not  be  imagined  that  piles  and  fistula  are 
diseases  of  too  trivial  a  nature  to  demand  our  serious 
notice.  They  cause  an  immense  amount  of  misery  and* 
suffering  in  the  world,  which  can  only  be  properly 
alleviated  by  treatment  founded  on  correct  principles. 
It  is  well  to  remind  ourselves  occasionally  of  correct 
principles:  for  a  very  few  months  ago,  there  was  a 
proposal  in  the  Lancet  to  revive  Cheselden's  operation 
of  excision  for  fistula,  and  only  last  year  a  gentleman 
of  my  acquaintance  came  out  from  England,  who  was 
compelled  to  undergo  treatment  for  four  months  after  he 
landed  in  India,  while  an  indurated  wound  in  the  rectum, 
due  to  the  removal  of  too  much  tissue  in  an  operation 
for  internal  piles,  was  healing  up. 

I  much  regret  that  time  will  only  permit  me  to  draw 
your  attention  to  one  more  subject  in  surgery  on  which 
Pott  left  the  record  and  stamp  of  his  genius.  I  allude 
to  f  ractures,  and  it  is  curious  to  note  that  almost  every 
word  he  wrote  on  the  principles  of  their  treatment, 
more  than  a  hundred  years  ago,  is  triie  to-day.  He 
begins  his  tract  on  fractures  and  dislocations  with  the 
following  quaint  words :  "No  part  of  surgery  is 
thought  to  be  so  easy  to  understand  as  that  which  re- 
lates to  fractures  and  dislocations.  This  is  the 
opinion  of  a  considerable  section  of  the  general 
public.  They  regard  bone- setting  as  no  matter  of 
science :  as  a  thing  which  the  most  ignorant  farrier 
may  became  soon  and  perfectly  master  of  :  nay  that  he 
may  receive  it  from  his  father  and  family  as  a  kind  of 
heritage."  In  the  treatment  of  fractures.  Pott  insisted 
on  the  importance  of  setting  the  fracture,  at  the 
earliest  possible  moment  after  their  infliction,  and  that 
it  is  wrong  to  wait  for  pain  and  swelling  to  subside,  as 
these  and  other  symptoms  of  the  injury  are  due  to,  and 
are  best  remedied  by  rectifying,  the  faulty  position  of 
the  broken  fragments.  But  the  pre-eminent  principle 
we  owe  to  Pot^,  is  that,  considered  abstractedly,  neither 
extension  nor  counter- extension  can  ever  be  necessary 
on  account  of  the  mere  fracture,  i.e.,  on  account  of  the 
mere  fragments,  of  the  broken  bone,  which,  if  left  to 
themselves,  remain  just  as  motionless— just  as  abso- 
lutely still,  and  with  as  little  tendency  to  move — as 
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tliese  pieces  of  bone  on  the  table.  Pott  shewed  that 
nothing  can  move  the  fragments  of  o  broken  bone  but 
the  muscles  which  are  attached  to  them,  and  that  the 
difficulty  we  meet  with  in  making  and  in  keeping  up 
extension  of  the  broken  limb  proceeds  from  the  mus- 
cles only.  To  extend  the  muscles  by  putting  the  limb 
into  that  position  which  puts  them  into  a  state  of  ten- 
sion is,  if  not  to  irritate  them  and  cause  them  to  offer 
resistance,  at  all  events  to  give  them  their  greatest 
power,  whether  of  displacing  the  fragments  of  the 
broken  bone,  or  of  opposing  their  reduction  or  setting. 
On  the  other  hand,  putting  a  limb  into  such  a  position 
as  shall  most  relax  the  whole  set  of  muscles  belonging 
to,  or;in  connection  with,  a  broken  bone,  must  bestanswer 
the  purpose  of  incapacitating  the  muscles  from  acting 
upon  it,  and  must  remove  the  resistance  they  have  it  in 
their  power  to  make  attempts  to  reduce  or  set  it.  It 
follows  that  such  a  position  of  the  broken  limb  as  will 
best  relax  the  muscles  must  be  the  best  for  setting  the 
fracture  and  for  keeping  it  set  afterwards. 

A  moment's  reflection  will  prove  to  you  that  this  is 
generally  the  position  which  the  patient  naturally  puts 
a  broken  limb  into,  in  order  to  obtain  ease  until  he 
gets  proper  assistance.  Pott  insisted,  and  we  all  know 
it  to  be  true,  that  when  people  are  brought  to  hospital 
with  the  femur  broken,  we  seldom  or  never  find  them 
lying  in  the  dlioolk  or  palanquin  with  the  leg  and 
thigh  straight  and  resting  on  the  calf  and  heel ;  but, 
on  the  contrary,  we  almost  always  find  them  with  the 
knee  bent  and  the  broken  thigh  lying  on  its  outer  side. 
Pott  treated  fractures  of  the  thigh  in  this  position,  and 
I  recollect  Stromeyer,  when  he  vi-ited  Netley,  describing 
the  evil  results  of  extension  in  the  treatment  of  fractures 
during  the  Franco-Prussian  War,  and  stating  positive- 
ly that  the  position  described  by  Pott,  without  splints, 
gave  infinitely  better  results  than  extension  and  appli- 
ances made  immoveable  by  starch,  gum,  or  plaster  of 
Paris. 

It  is,  of  course,  true  that  the  extension  by  immove- 
able appliances  can  only  be  intermittent,  and  that  more- 
over we  now  have  the  pulley  and  weight  with  which 
to  maintain  continuous  and  non-in-itating  extension  in 
fractures  of  the  thigh ;  but  it  is  a  question  of  some 
importance  how  far  this  method  could  be  employed 
in  military  surgery  or  in  time  of  war,  and  it  is  a  me- 
thod which  is  certainly  not  applicable  to  any  fractures 
but  those  of  the  femur.  In  the  upper  extremity, 
Pott's  principle  is  even  more  obvious  than  it  is  in  the 
lower,  and  yet  I  see  it  stated  in  the  last  new  text-book 
on  surgical  anatomy  that  the  proper  way  to  set  frac- 
tures of  the  arm  is  to  extend  the  limb.  Pott  states 
that  with  the  arii\  extended  the  difficulty  of  setting  a 
fracture  is  very  great,  and  it  is  very  painful  to  the 
patient;  while  if  the  arm  be  kept  in  the  extended 
straight  position,  the  fracture  will  inevitably  be  dis- 
placed and  lie  uneven.  But  we  now  can  go  much 
further_  than  this.  There  i-,  no  fracture  of  the  upper 
extremity  which  is  not  practically  set  by  simply  raising 
the  arm  aud  flexing  the  forearm.  Fractm-es  of  the 
upper  extremity  of  the  shaft,  and  of  the  lower  extre- 
mity of  the  humerus,  as  well  as  all  fractures  of  the 


forearm,  including  that  of  the  lower  end  of  radius, 
are  all  set  by  this  easy  manipulation.  In  other  words, 
directly  the  forearm  is  bent  in  any  of  these  fractures, 
and  the  muscles  in  connection  with  the  broken  bone 
put  out  of  action,  there  is  no  more  real  difficulty,  and 
hardly  any  more  pain,  in  placing  the  ends  of  the 
broken  bone  in  apposition,  and  keeping  them  so,  than  in 
doing  the  same  thing  to  the  fragments  of  the  broken 
humerus  which  I  hold  in  my  hand.  The  knowledge  of 
this  fact  is  the  key  to  the  simple  and  easy  treatment  of 
fractures.  No  doubt  the  surgery  of  broken  limbs  is 
susceptible  of  improvement,  as,  for  instance,  by  Lan- 
derer  s  method,  by  rapidly  hardening  the  callus  by 
massage  and  movement  of  the  neighbouring  joints, 
but  Pott's  principles  can  never  for  a  moment  be  lost 
sight  of. 

The  general  position  with  regard  to   fractures  then 
comparing  Pott  s  day  with  our  own,  is  this  :  The 
obstacles  to  the  setting  of  fractures  is  the  action  of 
the  muscles.    In  I'ott  s  time  there  were  two  available 
means  of   overcoming    or  counteracting  this  action, 
namely  :  (1)  extension,  and  (2)  position ;  and  Pott 
proved  that  extension  is  both  unnecessary  and  painful. 
Modern  surgery  is  armed  with  three  ways  of  doing  the 
same  thing,  namely  :  (1)  extension,  (2)  position,  and  (3) 
chloroform.  If  extension  is  employed,  chloroform  ought 
to  be  given  in  the  setting  of  all  fractures  ;  but  if  posi- 
tion is  relied  upon,  and  it  is  entirely  sufficient,  the  pain 
is  so  slight  that  chloroform  is  unnecessary  in  the  setting 
of  any  fracture,  but  the  one  exceptional  fracture  of  the 
thigh.    Not  the  least  interesting  feature  in  the  connec- 
tion between  Pott's  principles  of  fracture  treatment 
aud  modern  surgery,  is  the  fact  that  the  great  surgeon 
himself  once  sustained  a  compound  fracture  of  the  leg. 
Amputation  was  decided  on  at  a  consultation  of  the  St. 
Bartholomew's  Hospital  Staff,  and  was  within  an  ace 
of  being  performed,  when  the  opinion  of  one  alone  of 
the  consultants  prevailed,  and  the  limb  was  preserved. 
The  fracture  then  united  without  inflammation,  exactly 
like  a  simple  fracture,  and  Pott  attributed  this  happy 
result  to  the  circumstance  that,  when  the  protruding 
end  of  the  broken  tibia  was  reduced,  the  valve-like 
opening  of  the  soft  parts  closed  behind  it  in  such  a  way 
that  the  entrance  of  air  into  the  wound  was  prevented, 
thus  accidentally  foreshadowing,  a  century  in  advance, 
the  scientific  aseptic  method  of  the  immortal  Lister. 
In  1866,  exactly  110  years  after  Pott's  accident,  which 
so  nearly  led  him  to  the  discovery  of  Listerism,  Lister 
himself  treated  a  compound  fracture  in  the  Glasgow 
Eoyal  Infirmary   by    methodically    preventing  the 
entrance  of  air  into  the  wound  by  means  of  an  artifi- 
cial scab  of  lint,  blood,  and  carbolic  acid ;   and  in  this 
way  he  opened  up  the  new  era,  which  we  call,  and 
which  is  in  truth,  modern  surgery. 

The  connecting  link  between  Percival  Pott  and 
modern  surgery  is  Syme.  Pott  died  in  1788,  Syme 
was  born  in  1799.  Throughout  his  career,  which  ended 
in  1870,  Syme  upheld  and  consolidated  Pott's  surgical 
principles.  But  he  was  not  the  man  to  follow  any 
beaten  track,  and  during  the  fifty  years  he  practised 
and  taught,  he  introduced  many  new  measures  into 
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purgery  which,  will  perpetuate  his  name  as  long  as 
medicine  lasts.  In  18.^3,  when  barely  three  and 
twenty  years  of  age,  he  performed  amputation  at  the 
hip-joint  for  the  first  time  in  Scotland  ;  and  in  1829  he 
excised  the  whole  of  the  upper  jawbone  for  the  first 
time  in  Great  Britain.  A  report  of  the  latter  case 
reached  the  Lancet,  and  was  published  with  the  follow- 
ing editorial  note  in  a  bracket :  "  We  need  no  ghost 
from  the  grave  to  tell  ns  what  has  become  of  the 
patient,"  but  a  month  later  the  ir/ncr^  had  the  pleasure 
of  recording  his  complete  recovery.  Syme  established 
the  operation  of  excision  of  joints  in  England :  his 
operations  on  aneixrisras  have  never  been  surpassed  in 
boldness  and  originality :  he  shewed  that  amputation 
of  the  whole  arm  with  the  scapula  is  a  feasible  proce- 
dure ;  and  he  was  the  first  surgeon  in  England  who 
successfully  removed  the  whole  tongue. 

It  was  not  alone  in  great  things  that  Syme  excelled. 
It  is  to  him  that  modern  surgery  owes  the  simplest 
and  most  perfect  operation  for  harelip  :  the  only 
faultless  amputation  known,  that  of  the  foot  by 
the  heel-flap  ;  and  the  easiest  and  most  lasting  method 
of  curing  organic  stiicture  of  the  urethra.  In 
harelip  Syme  demonstrated  that  the  way  to  close 
the  gap,  and  at  the  same  time  make  an  alsolutely 
straight  lip,  without  any  inequality  or  notch,  is  to 
■entirely  remove  the  margins  by  an  incision  which 
terminates  on  either  side  in  the  straight  part  of  the 
lip  quite  beyond  the  angles  of  the  gap.  This  plan  is 
applicable  to  all  cases  of  the  deformity,  single  or 
double,  and  in  no  other  way  can  a  perfectly  straight 
lip  of  uniform  thickness  throughout  be  obtained.  This 
is  a  photograph  of  a  case  of  double  harelip  operated  on 
by  Syme's  method  seven  years  ago,  in  which  the  cicatrix 
in  the  prolabium  has  unfortunately  become  effected  by 
keloid.  Not  only  is  there  a  full  in,  straight,  and  without 
even  the  slightest  trace  of  a  notch,  but  you  cannot  see 
any  sign  whatever  of  cicatrix  in  the  lip  itself,  and  curi- 
ously enough  the  keloid  does  not  affect  any  part  of  the 
lip.  In  fact  there  is  no  cicatrix  in  the  lip,  and  what 
cicatrical  tissue  there  was,  after  the  operation,  mxist  have 
been  absorbed ;  otherwise  it  would  have  been  affected 
by  the  keloid  growth.  With  regard  to  Syme's  ampu- 
.tation  I  need  merely  remind  you  that  the  tendency 
of  all  modern  surgery  is  to  make  amputation  flaps 
of  skin,  and  it  will  be  sufficient  to  quote  the  opinion 
of  Sir  William  Fergusson  about  Syme's  amputation 
in  particular.  Fergusson  says :  "  I  know  of  no 
amx^utation — no  style  or  kind  of  amputation — which 
deserves  more  high  consideration.  There  is  everything 
associated  with  it  to  lead  to  perfection  in  our  modern 
estimation  of  such  a  proceeding ;  a  long  stump,  and  a 
perfect  covering  to  the  end — a  covering  more  perfect 
than  that  of  any  other  stump ;  for  the  reason  that  the 
very  bit  of  soft  material  on  which  we  naturally  stand, 
is  still  preserved  for  the  future  basis  of  this  support. 
It  is  the  greatest  addition  to  amputation  in  modern 
times." 

Tlie  great  principle  Syme  enunciated  with  reference 
to  orgnnic  stricture  of  the  urethra  (which  we  now  know 
to  be  true)  is  that  no  stricture  through  which  urire 


can  pass  is  impermeable,  and  that  organic  stricture  can 
be  cured  by  what  is  called  dilatation,  and  by  nothing 
e^e.  Dilatation,  in  the  surgical  sense  of  the  term, 
consists  in  passing  a  bougie  throrgh  the  strictuie, 
using  a  larger  one  every  third  or  fourth  day,  till  the 
full  size  is  reached,  and  then  continuing  to  pass  iull- 
sized  instruments  afteiwaids  until  the  stiicture  is  cured. 
The  remaikable  circumstance  about  this  result  is,  that 
it  is  the  passage  of  the  instrument  over  the  diseased 
surface  which  effects  the  cure,  and  not  any  mechanical 
stretching  or  dilating  by  multiple  splitting.  The 
treatment  can  be  shoiteued  by  dividing  the  strictuie 
either  by  internal  urethrotomy,  or  by  splitting  it  with 
a  Holt's  dilator ;  so  that  a  lull-sized  bougie  can  le 
passed  without  delay  at  the  first  sittmg.  The 
disadvantages  of  internal  urethrotomy  are  that  the 
cutting  instrument  is  out  of  the  sight  and  of  the  direc- 
tion of  the  finger  of  the  operator,  and  that  the  cutting 
cannot  be  confined  to  the  diseased  part  alone  of  the 
urethra.  On  the  other  hand,  with  a  properly  made 
dilator,  such  as  this,  which  Messrs.  Arnold  of  London 
made  for  me,  nothing  but  the  strictured  part  of  the 
urethra  is  split,  and  it  cannot  injure  the  healtby 
portions  of  the  urethra ;  in  point  of  fact  they  are  never 
injured  or  interfered  with  by  it  in  any  way. 

The  next  noteworthy  phase  of  Syme's  genius,  which 
has  had  a  remarkable  effect  upon  modern  surgery,  was 
his  almost  intuitive  perception  of  the  cardinal  point 
or  essence,  not  only  of  an  obscure  case  of  disease, 
but  also  of  new  procedures  and  propositions  in  surgery. 
When  Simpson  brought  chloroform  to  the  notice  of 
the  profession,  Syme  very  quickly  perceived  the  nature 
of  its  action,  and  laid  down  rules  for  its  administration, 
which  have  been  proved  by  clinical  experience,  and 
by  the  experiments  of  the  Hyderabad  Commission,  to 
be  entirely  sufficient  when  strictly  followed  to  ensure 
the  safety  of  the  patient. 

Syme's  rules  are  (and  I  beg  you  will  consider  them 
well) :  "  The  points  we  consider  of  the  greatest 
importance  in  the  administration  of  chloroform  aie : 
first,  a  free  admixture  of  air  with  the  vapor  of  chloro- 
form, to  ensm-e  which  a  soft  porous  material  is  employ- 
ed, presenting  a  pretty  large  surface,  instead  of  a  small 
piece  of  lint  or  any  other  apparatus  held  to  the  nose ; 
secondly,  if  this  is'  attended  to,  the  more  rapidly  the 
chloroform  is  given,  the  better  till  the  effect  is  produced, 
and  hence  we  do  not  stint  the  quantity  of  the  chloro- 
form. Then,  and  this  is  the  most  important  point 
of  all,  we  are  guided  as  to  the  effect,  not  by  the 
cii-culation,  but  ent  irely  by  the  respiration ;  you  never 
see  anybody  here  with  his  finger  on  the  pulse  while 
chloroform  is  given.  We  nmr  continiio  the  inhalation 
heyond  the  point  when  the  patv  nt  is  fully  imdi  r  the  infiui  nee 
of  the  antCHthetic.  "  Finally,  Syme  accepted  and  adopt- 
ed Listerism  as  the  perfection  of  surgical  science,  in  i  hat 
it  keeps  away  or  removes  from  wounds  every  source  of 
external  irritation  and  contamination  which  can  inter- 
fere with  the  natural  processes  of  healing  or  cicatrisa- 
tion. The  Listerian  principle  came  to  Syme  as  the 
most  fitting  termination  of  his  labours  in  surgery,  and 
he  welcomed  it  with  the  quiet  safsfaction  of  a  successful 
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general  who  has  taken  a  leading  part  in  an  ardnous 
campaign  which  ends  in  long  anticipated  victory. 

This  brings  ns  to  the  consideration  of  the  dii'ect 
influence  of  Sir  Joseph  Lister  on  surgery.  However 
much  the  teaching  of  Pott,  and  later  of  Syme  and  his 
contemporaries,  had  led  up  to  the  antiseptic  principle, 
or  had,  as  it  were,  prepared  the  way  for  it,  it  came 
eventually  as  a  surprise,  and  it  revolutionised  the 
surgery  of  the  civilised  world.  The  change  was  com- 
*  plete  and  final,  though  Lister  has  since  improved  his 
methods,  as  the  principle  has  been  developed  and 
circumstances  have  seemed  to  require  it.  The  antisep- 
tic method  of  Lister  shewed  us  exactly  how  to  attain 
the  very  thing  surgeons  had  been  striving  after  for  so 
long,  but  which  no  one  had  previously  discovered. 
No  sui'geons  had  made  greater  eiforts  in  this  direction 
than  the  French.  I  spent  the  year  1868  studying 
medicine  in  the  Paris  Hospitals,  first  in  the  service  of 
Alphonse  Guerin  at  the  St.  Louis  Hospital,  and  later 
in  that  of  Maisonneu.ve  at  the  Hotel  Dieu.  Alphonse 
Gruerin  thouglit  he  had  discovered  the  panacea  for 
surgical  fevers  and  blood  poisoning  in  lavish  dressings 
of  alcohol.  He  was  undeceived  by  one  of  the  worst 
outbreaks  of  pycemia  in  the  St.  Louis  Hospital,  which 
it  is  possible  to  imngine — one  of  his  patients  actually 
died  of  pytemia  after  the  ampntation  of  a  finger. 
Maisonneuve  worked  in  a  different  fashion.  His  idea 
was  that  it  was  impossible  to  keep  the  germs  of  putre- 
faction, whatever  they  might  be,  out  of  wounds,  and 
he  therefore  endeavoured  to  preTeut  organic  fluids  from 
collecting  in  them,  by  exhausting  them  with  an  air- 
pump — which  the  patient  had  to  work  himself — and 
which  was,  on  this  account,  impracticable.  In  other 
places  it  was  hoped  that  by  giving  patients  more  cubic 
space  in  larger,  better  constructed,  and  better  ventilated 
hospital  wards,  success  would  be  obtained.  As  to  the 
value  of  this  plan  many  of  you  may  recollect  what 
happened  here  in  Calcutta.  The  Medical  College 
Hospital  was  very  nearly  condemned  as  unfit  for  the 
treatment  of  surgical  cases  on  account  of  inveterate 
pyaemia  and  erysipelas.  At  one  time  all  the  surgical 
patients  were  placed  in  tents,  but,  if  anything,  the 
erysipelas  and  blood  poisoning  were  worse  in  the 
tents  than  they  had  been  in  the  wards.  All  other 
attempts  to  successfully  stamp  out  septic  processes  in 
wounds  failed,  and  there  is  no  more  to  be  said  about 
them,  but  that  they  failed,  because  they  were  not  Lis- 
terism.  The  changes  brought  about  by  the  introduc- 
tion of  the  Listerian  principle  were  mainly  two- 
fold: one  immediate,  and  the  other  remote.  The 
immediate  change  was  that  hospitals  in  every 
part  of  the  world,  which  had  previously  been 
considered  unhealthy,  became  healthy  under  the  anti- 
septic system,  and  it  was  found  possible  to  keep  surgi- 
cal wounds  absolutely  free  from  sepsis  and  infection, 
no  matter  in  what  hospitals  they  were  treated.  The 
remote  change  effected  by  the  Listerian  principle  in 
surgery  is  very  ably  explained  in  "Watson  Cheyne's 
paper  on  "  Modern  Methods  or  Wound  Treatment"  in 
the  Lancet  of  17th  November  1894.  He  shews  that  in 
the  surgery  of  compound  fractures  and  dislocation,  in 


that  of  the  veins,  of  diseased  joints,  of  hernia,  of 
the  abdomen,  thorax,  and  brain,  of  cancer,  of 
gland  disease,  of  gangrene,  and  of  many  other  condi- 
tions too  numerous  to  mention,  a  vast  alteration 
in  practice  has  occurred,  which,  from  a  purely 
suigical  point  of  view,  is  entirely  due  to  Listerism, 
and  that  the  area  of  surgery  has  Leen  enoimously  ex- 
tended and  expanded  in  almost  every  conceivable 
direction.  Mr.  Cheyne  truly  slates  that  formerly 
amputation  was  performed  in  compound  fractures,  in 
cases  where  the  limb  is  now  saved  with  certainty.  It  is 
a  mistake,  however,  to  condemn  our  predecessors  on  ac- 
count of  the  amputations  they  were  mostly  compelled  to 
perform  for  compound  fractuie.  In  ordinary  cases,  in 
the  pre-Listerian  days,  amputation  was  oitener  than 
not  the  best  treatment  available,  and  many  a  patient 
lost  his  liie  owing  to  humane  attempts  to  save  limbs, 
which  afterwards  became  thts  rest  of  fatal  sepsis.  I  re- 
member an  experience  of  a  singular  kind  which  a 
smgeon,  who  was  with  Breckt-nbridge's  division,  imder- 
went  during  the  American  Civil  War. 

A  soldier  was  shot  tln'ough  the  elbow  joint.  The 
surgeon  advised  amputation.  The  soldier  ol  jected  and 
vowed  that  if  he  recovered  he  would  shoot  the  siugeon 
who  took  his  arm  off.  After  a  consultation  the  opera- 
tion was  perfoimed,  and  the  man  was  sent  to  a  hospital 
in  the  rear  of  the  army.  When  the  war  was  over  the 
surgeon  was  Widking  in  New  Orleans  one  day  and  met 
him,  and  instead  of  shooting  him,  the  latter  told  him 
that  he  owed  him  his  life.  In  the  hospital,  to  which  he 
had  been  sent  after  the  amputation,  he  saw  many  soldiers 
with  wounds  like  his  own,  in  which  the  limb  had  been 
preserved,  but  they  all  died.  He  was  the  only  one  of 
the  whole  lot  who  recovered,  and  the  amputation,  there- 
fore, in  his  opinion,  saved  his  life. 

With  regard  to  the  theory  of  Listerism,  I  do  not 
profess  to  be  an  authority.  The  theory  of  sepsis  you 
will  doubtless  accept  fts  correct :  but  the  theory  of  sup- 
puration and  of  pyogenic  organisms  is,  in  my  opinion,  too 
simple  on  the  one  hand,  and  too  far  fetched  on  the  other, 
to  cover  the  whole  field  of  surgery  and  inflammation  that 
is  embraced  by  Listerism.  In  Watson  Cheyne's  article 
pyogenic  organisms  are  said  to  be  the  cause  of  sup- 
purations in  wounds,  but  I  do  not  find  a  word  about 
the  inflammntion  which  must  precede  it.  There  is  no 
doubt  that  Lister  has  demonstrated  the  power  of  the 
tissues  to  destroy  bacteria,  but  the  citation  of  this  fact 
to  account  for  the  almost  invariable  union  by  the  first 
intention  which  takes  place  in  the  operation  for  harelip 
appears  to  me  to  give  it  und.ue  importance.  A  more 
reasonable  explanation  is  to  be  found  in  the  impossibility 
of  any  collection  or  lodgment,  either  of  fluids  or  of 
bacteria,  between  the  surfaces  of  wounds,  which,  like 
those  for  harelip  and  ovariotomy,  have  a  double  exit  for 
surplus  discharges  and  exudation.  When  the  wound  is 
properly  adjusted  in  these  cases,  the  amount  of  exuda- 
tion is  sufficient  to  secure  union  and  no  more.  But  if 
one  or  two  stitches  are  put  in  too  tight,  the  wound 
inflames  in  the  track  of  the  sutures,  and  it  will  be  lucky 
if  union  by  the  first  intention  is  not  prevented  by  the 
inflammation  atfecting  the  whole  wound.  Without 
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uttempting  to  reconcile  opposing  theories,  however,  we 
can  state  confidently  that  the  Listerian  principle  arms 
the  surgeon  at  all  points  in  the  treatment  of  wounds, 
which,  ior  practieul  purposes,  may  be  divided  into  three 
great  classes.  In  the  hrst  class  may  be  placed  all 
operations,  as  Watson  Cheyue  put*  it,  through  un- 
broken skin,  and  all  traumatisms  in  which  tlie  avoid- 
ance oJ:  septic  or  ineffective  complications  can  be 
proguosiicated  or  anticipated  Avith  certainty.  The 
precautions  and  di'essings  in  Avouuds  of  this  class  must 
ue  carried  out  in  ^trict  accordance  with  the  Listerian 
plan,  and  they  then  heal  by  the  first  intention,  without 
mdammation  or  suppuration.  All  Avounds  in  which  union 
by  the  first  intention  Avithout  inflammation  cannot  be 
reckoned  on  Avith  certainty  fall  into  class  tAVO,  Avhich 
therefore  embraces  Avounds  of  a  doubtful  nature.  As 
regards  sepsis,  i.e.,  wounds  in  Avhich  it  is  highly  pro- 
bable that  sepsis  has  already  commenced  OAA'ing  to  a 
self-evident  cause,  like  delay  in  treatment,  or  to  an 
obscure  cause,  such  as  is  found  to  be  at  work  in  many 
forms  of  abscess  of  the  liver.  Lastly,  this  class  includes 
the  immense  variety  and  number  of  wounds  Avhere  sepsis 
exists  beforehand  :  the  type  of  which  is  to  be  found 
in  Syme's  amputation  of  tlie  foot  for  caries,  with 
suppurating  sinuses,  and  surfaces  Avliich  cannot  be  ex- 
cluded from  the  operation  Avound.  In  this  very  large 
class  of  Avounds,  antiseptic  precautions  and  dressings 
are  employed,  but  the  essential  factor  in  ol  taining  and 
maintaiuing  a  sepsis  is  to  keep  them  Avide  open,  and 
convert  them,  as  far  as  pos'^ible,  into  superficial  wounds, 
until  they  can  be  closed  Avithout  risk.  In  abscess  of 
the  liver  this  is  done  by  excising  two  or  more  ribs.  In 
Syme's  amputation  for  caries,  the  heal  flap  must  be 
kept  Avide  open  until  granulation  is  established.  It  may 
then  be  brought  into  its  normal  position,  and  union  by 
the  third  intention  Avillat  once  be  obtained. 

The  thii'd  class  comprises  Avounds,  with  double  exits, 
such  as  thoje  for  harelip  and  abdominal  sections  in 
Avhlch  drainage  is  not  necessary.  In  abdominal  sec- 
tions the  most  rigid  antiseptic  precautions  are  necessary 
during  the  operation  to  prevent  contamination  or  in- 
fection of  the  peritoneal  cavity  ;  if  drainage  is  required, 
these  precautions  have  to  be  expended  to  the  discharges, 
and  Listerian  dressings  must  be  employed.  But  if  the 
peritoneal  cavity  does  not  require  drainage,  the  wound 
in  the  abdominal  parietes  needs  no  dressings.  It 
should  be  treated,  as  we  nlways  treat  it,  exactly  like  a 
harelip.  Antiseptic  collodion  should  be  painted  over  it 
after  the  sutures  are  applied,  and  once  a  day  subsequent- 
ly until  they  are  removed  ten  days  later.  In  abdomi- 
nal section  whatever  discharge  or  exudation  there 
is  from  the  AVound  imder  these  conditions  trmibles  into 
the  a1)doininal  caA'ity,  Avhere  it  is  absolutely  safe. 

Such  is  very  briefly  the  practical  position  of  wound 
treatment  at  the  present  time.  It  is  the  surgeon's  duty 
to  prevent  tepsis  in  all  Avounds  made  through  unbroken 
skin,  and  to  arrest  it  Avithout  delay  in  all  wounds  where 
it  already  exists.  Whether  Lawson  Tait  can  accom- 
plish this  object  by  enlarging  his  hospitals  and  by  what 
he  ftyles  the  strictest  possible  cleanliness,  or  other 
sai'gejns  can  do  it  by  aseptic  filtration  dressings,  or 


Watson  Cheyne  by  true  antiseptic  methods,  it  is  aU  one 
and  the  same  thing — the  fulfilment  of  the  Listerian 
principle.  No  doubt  before  1866  wounds  did  heal,  and 
from  time  to  time  in  the  future  will  heal,  without 
Listerism,  but  this  is  not  the  point.  The  point  is  that 
Ave  noAV  know  how  to  protect  AA'ounds  from  both  putre- 
faction and  infection,  and  to  ensure  their  union  by  the 
first  intention,  almost  Avith  mathematical  certainty  and 
precision,  Avithout  inflammation  or  suppuration;  and- 
uo  one  can  pretend  that  Ave  knew  how  to  do  this  before 
1866,  or  that  Ave  OAve  our  knowledge  to  anyone  but 
Sir  Joseph  Lister. 

It  is  not  difficult  to  estimate  at  its  true  value  the  im- 
mense influence  of  the  late  Sir  James  Simpson  on  modern 
surgery.  Who  actually  found  out  that  there  is  such  a 
chemical  compound  as  chloroform  is  a  matter  of  no 
consequence  now.  Simpson  discovered  its  uses  as  an 
anaesthetic ;  it  was  he  who  established  its  employment 
on  proper  principles  in  surgery,  and  to  him  belongs 
the  credit.  I  have  quoted  Syme's  rules  for  the  safe 
administration  of  chloroform,  and  Syme  himself  said : 
"  I  am  very  far  from  taking  any  credit  to  myself,  all 
that  I  have  done  has  been  to  follow  the  example  of 
Dr.  Simpson."  The  clinical  A'alue  of  Syme's  rules  is 
proA'ed  by  the  fact  that  those  who  follow  them  give 
chloroform  with  uniform  safety  all  over  the  world, 
while  those  who  do  not  follow  them,  and  A\'atch  or  de- 
pend upon  the  pulse,  cannot  do  so.  This  is  not  my 
OAvn  statement ;  it  is  what  those  Avho  watch  the  pulse 
themselves  state,  that  no  one  can  give  chloroform  with 
uniform  safety,  because  it  acts  upon  the  heart,  and  that, 
therefore,  a  certain  number  of  deaths  are  unavoidable. 
The  heart  theorists  did  not  accept  the  clinical  statistics 
of  Syme's  folloAvers.  They  said  "  what  is  the  use  of 
your  statistics,  Avhich  simply  shew  so  many  admi- 
nistrations Avithout  a  death,  when  Ave  have  deaths 
under  chloroform  every  day,  which  we  are  convinced 
are  due  to  direct  failure  of  the  heart;"  and  in  1889 
they  demanded  that  our  clinical  statistics  should  be 
abandoned  or  supported  by  experiments  on  animals  \idth 
self-recording  apparatus.  Accordingly,  in  virtue  O'f 
the  kingly  and  wise  liberality  of  the  Nizam,  the  Hy- 
derabad Commission  was  appointed,  on  my  suggestion, 
to  determine  once  for  all  whether  Syme's  rules  are  right 
or  wrong.  The  Commission  proved  that  chloroform 
causes  death  by  stoppage  of  the  respiration  and  not  by 
stoppage  of  the  heart.  One  of  the  few  points  on 
which  the  Commission  did  not  furnish  any  explanation 
was  with  reference  to  what  occurs  after  the  breathing 
stops ;  and  it  Avas  for  a  long  time  supposed  that  asphyxia 
supervened,  on  failure  of  the  respiration,  and  was 
the  cause  of  death.  This  idea  was  shown  to  be  Avrong 
by  Victor  Horsley's  experiments  on  the  mode  of  death 
in  bullet  wound  of  the  brain.  Formerly  it  was  be- 
lieved that  Avhen  a  bullet  is  fired  through  the  cerebrum, 
instantaneous  death  takes  place  from  stoppage  of  the 
heart.  Victor  Horsley  demonstrated  that  this  is  not  the 
case ;  that  death  is  caused  by  hydro-dynamic  pressure 
on  the  respiratory  centre  and  sudden  complete  arre&t  of 
the  resp"ration.  The  mode  of  death  is  on  all  fours,  to 
use  Mr.  Horsley's  own  expression,  with  death  from  chlo- 
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roform,  and  one  tracing  serves  to  illustrate  both.  The 
respiration  stops— suddenly  in  ballet-wound  of  the 
bram,  gradually,  as  a  rule,  in  overdosing  with  chloro- 
form—and there  is  no  asphyxia.  The  heart  being 
deprived  of  its  nutrition  runs  down  and  stops,  and  so 
complete  is  the  resemblance  between  the  two  that  if 
no  time  is  lost  the  breathing  may  be  restored,  in  bullet- 
wound  of  the  brain,  just  as  it  may  be  in  overdosing  with 
chloroform,  by  artificial  respiration. 

The  Hyderabad  Commission  not  only  proved  that 
Simpson  and  Syme  weie  right,  but  it  rid  modern  sur- 
gery of  the  bugbear  of  direct  failure  of  the  heai't  under 
chloroform,  and  of  chloroform  syncope;  audit  is  just  as 
irrational  to  stick  to  it  and  to  bring  forward  cases  to 
prove  that  death  from  chloroform  is  due  to  direct  heart 
failure,  as  it  would  be,  in  the  face  of  Ilorsley's  ex- 
periments, to  assert  that  death  from  bullet  wounds  of 
the  brain  is  due  to  syncope  and  not  to  stoppage  oi 
respiration.  It  is  true  that  the  Hyderabad  Commis- 
sion's experiments  were  performed  in  India,  but,  if  it 
is  necessary  to  apologise  for  this  matter  of  fact,  it  is 
enough  to  remind  you  that  they  could  not  possibly 
have  been  performed  in  sufficient  number  to  satisfy 
Lauder  Brunton  anywhere  else,  and  the  effects 
of  chloroform,  no  less  than  of  bullet  wound  of  the  brain, 
are  precisely  the  same  in  India  as  they  are  in  Europe. 

Another  point  which  was  left  undetermined  by  the  lly- 
derabad  Commission,  but  which  is  more  of  physiological 
than  of  clinical  and  practical  importance,  is  the  question 
of  the  exact  and  immediate  cause  of  the  fall  of  blood 
pressure  that  occurs  in  all  forms  of  anaesthesia  produced 
by  chloroform,  or  by  ether,  or  by  gas,  or  by  asphyxia. 
To  elucidate  this.  Professor  Glaskell  was  asked  to  make 
further  experiments,  for  which  the  expenses  were  again 
generously  met  by  the  Nizam's  Grovernment.  As  the 
result  of  a  series  of  very  ingenious  but  complicated  ex- 
periments, Graskell  has  been  led  to  contend  that  the  fall  of 
blood  pressure  is  actually  the  result  of  the  action  of  the 
chloroform  on  the  heart  tissues,  though,  at  the  same  time, 
he  believes  there  is  practically  no  danger  to  the  heart  in 
the  administration  of  chloroform,  and  agrees  with  the 
Hyderabad  Commission  that  the  supposed  occurrence  of 
direct  cardiac  syncope  is  a  myth.  It  is  unfortunate  that 
this  opinion  of  G-askell's,  qualified  as  it  is,  should  be 
taken  as  a  reason  for  believing  that  chloroform  is  dan- 
gerous to  the  heart,  although  such  danger  is  repudiated 
by  Graskell  himself,  who  should  certainly  be  the  best 
judge  of  the  limits  of  the  peculiar  action  upon  the  heart 
in  which  he  believes.  Moreover,  a  fall  of  blood  pressure 
is  inseparable  from  all  forms  of  ansesthesia  at  present 
known  to  us,  and,  consequently,  if  we  are  to  give  up 
chloroform,  because  it  causes  a  fall  of  the  blood  pressure, 
we  must  also  give  up  ether,  nitrus  oxide  gas,  and  every 
other  form  of  ansestbetic.  There  is  no  necessity  then, 
nor  is  this  the  place  to  discuss  the  reasonableness  or 
otherwise  of  Graskell's  peculiar  views. 

I  have  only  one  further  remark  to  make  about  the 
Hyderabad  Commission,  and  I  make  it  with  an  amount 
of  pleasure  which  I  shall  not  attempt  to  disguise.  The 
success  of  the  Commission's  experiments  was  entirely 
due  to  Dr.  Bomford.    It  was  he  who  recorded  on  the 


tracings  of  the  manometer  every  fact  as  it  occurred. 
If  you  examine  the  specimen  tracing  sent  round,  you 
will  see  what  perfect  work  this  was  and  wbat  a  toil  it 
must  have  been  to  carry  out.  But  this  is  not  all.  Many 
physiological  facts  were  brought  out  by  the  Com- 
mission's research,  for  which  Dr.  Bomford  has  never 
received  the  credit  to  which  he  is  justly  entitled.  He 
discovered  that  the  fall  of  blood  pressure,  which  is  pro- 
duced by  the  direct  action  of  chlorof  oi  m,  is  not,  as  was 
previously  supposed,  dangerous;  and  that  asphyxia 
does  not  raise  but  always  lowers  the  general  blood 
pressure.  Lastly,  Dr.  Bomford  made  it  clear  that  the 
action  of  the  vagus  under  chloroform,  which  up  to  1889 
had  been  universally  regarded  as  a  source  of  peril,  is  a 
safeguard ;  and  this  led  to  the  remarkable  and  beauti- 
ful discovery  that  inhibition  of  the  heart  by  the  vagus 
can  never  do  it  anything  but  good,  and  that  it  is  para- 
lysis, and  not  stimulation  of  the  nerve,  which  is 
dangerous,  and  leaves  the  heart  defenceless  and  a  prey 
to  injurious  influences. 

Finally,  as  you  all  know,  the  acknowledged  safety  of 
chloroform  in  India  has  been  accounted  for  in  various 
ways  by  our  brethren  in  England.  It  does  not  appear 
to  have  struck  them  that  the  real  reason  for  the  safety 
of  chloroform  in  this  country  is  that  the  principles  of 
Simpson  and  Syme  have  for  many  years  past  predominat- 
ed, and  it  is  not  too  much  to  state  the  general  adoption 
of  these  principles  in  modern  surgery  in  future  will 
alone  render  the  benefits  of  Simpson's  priceless  dis- 
covery unlimited. 

Grentlemen, — I  have  fini.-hed.  I  have  endeavoured  to 
bring  before  you  this  morning  some  of  the  principles 
of  surgery  which  have  been  handed  down  to  us  by 
men  like  Pott  and  Syme.  Their  greatness  and  success 
as  surgeons  lay  largely  in  their  profound  knowledge  of 
anatomy,  their  choice  of  simple  procedures  and 
methods  of  operation,  and  their  undivided  responsibil'^y 
for  every  thing  connected  with  the  treatment  of  their 
patients.  We  cannot — every  one  of  us — be  a  Syme  or 
a  Treves — the  beau  ideal  of  a  modern  surgeon — but  we 
can  all  follow  great  principles  and  noble  examples  ;  and 
of  one  thing  I  am  qui  e  certain — India  can  and  will 
produce  her  full  share  of  great  men  in  our  beloved 
profession. 


VOTE  OF  THANKS  TO  PRESIDENTIAL 
ADDRESS. 

Dr.  Reid  (Aberdeen)  said:  Ladies  and  Oentlemen, — It 
gives  me  very  great  pleasure  to  ask  you  to  accord  a  very 
hearty  vote  of  thanks  to  Surgeon-Lieutenant-Colonel 
Lawrie  for  the  exceedingly  interesting  and  instructive 
address  to  which  we  have  listened. 

I  am  sure  that  you  will  agree  with  me,  when  I  say 
that  Dr.  Lawrie  was  unduly  modest  in  his  opening 
remarks,  for  the  name  of  Lawrie  is,  if  I  may  so  put 
it,  a  household  word,  in  the  anatomical,  physiological 
and  surgical  world,  not  only  in  India,  but  also  in  the 
mother-country. 

I  feel  certain  that  the  words  which  we  have  just 
heard  will  be  eagerly  read,  and  wdl  form  a  vast  fund 
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of  instruction,  not  only  to  our  colleagues  tkroughout 
Her  Majesty's  dominions,  but  also  to  those  of  other 
countries.  I,  therefore,  formally  move  that  a  vote  of 
thanks  be  accorded  by  this  section  to  its  President, 
Surgeon-Lieutenant-Colonel  Lawrie,  for  his  introduc- 
tory address. 

The  vote  of  thanks  having  been  seconded  by  Lai 
Madhub  Mukerjee,  liai  Bahadur,  was  carried  unani- 
mously. 


A  RETROSPECT  OF  OPHTHALMOLOGY  IN 
BENGAL. 

BY  LAL  MADHUB  M00K15UJEE,  RAI  BAHADUR,  L.M.S  ,  F.C.S. 

Ophthalmology  as  an  exact  and  accurate  science  is 
as  modern  as  bacteriology.  As  a  crude  ait,  it  is  as 
ancient  in  Oriental  lil  erature  as  the  Hindu  Sastras. 
Away  back  in  the  Dark  Ages,  Asiatic  practitioners  of 
mc'licine  recognised  and  wi'ote  about  and  dogmatised 
on  the  treatment  of  most  of  the  disorders  of  the  eye 
that  are  known  to  ophthalmic  surgeons  of  recent  date. 

With  the  invention  of  the  ophbhalmoscope  a  new 
era  dawned  upon  the  domain  of  ocular  pathology 
and  therapeutics,  and  with  this  scientific  achievement 
have  come  all  those  advances  in  Western  ophthalmic 
science  and  practice  that  give  it  so  high  a  place  when 
compared  with  the  art  as  it  is  found  in  the  teachings 
and  practices  of  Orientals.  There  must  always  be 
given  a  recognised  value  to  the  advantages  which 
Western  ophthalmologists  had  over  Orientals  in  their 
knowledge  of  ocular  diseases  and  their  treatment. 
From  the  teachings  of  anatomy  and  physiology  with 
the  AVest,  there  was  an  in  I  iniate  knowledge  of  the  struc- 
tures and  tissues  of  the  organs  of  vision,  theii-  special 
functions  and  changes  from  health  to  disease,  which 
were  rendered  easy  and  manageable  by  the  light  of 
sound  pathology  and  morbid  anatomy.  These  were 
all  advantages  which  placed  the  West  on  a  much  higher 
platform  than  the  East.  Yet  the  fact  remains  to  the 
credit  of  Oriental  ophthalmic  art  that,  shorn  of  all  these 
helpiul  scientific  auxiliaries,  our  ancestors  in  medicine 
in  Bengal  and  throughout  Asia  successfully  combated 
nearly  all  the  best  known  disorders  of  the  human 
eye.  Such  diseases  as  conjunctivitis,  iritis,  keratitis, 
ulceration  of  the  cornea,  non-specific  and  specific 
ophthalmia,  granular  lids,  ectropion  and  entropion, 
cataract  in  its  various  forms,  the  causes  of  faulty  vision 
and  blindness,  were  all  treated  systematically  and  very 
successfully. 

It  must  be  admitted,  however,  that  while  Oriental 
medical  literature  had  its  place  in  the  archives  of  the 
learned,  the  flood-gates  of  knowledge  were  closed  to 
all  but  a  select  few,  and  the  bulk  of  Oriental  practi- 
tioners were  illiterate  so  far  as  book-learning  went,  and 
their  practical  knowledge,  which  was  often  exceptionally 
good,  was  gained  by  a  species  of  discipleship  and 
governed  by  the  teachings  of  tradition  rather  than 
any  written  precepts. 

With  this  preamble  I  come  to  the  era  which  marks 
the  dawn  of  Western  light  and  education,  not  only 
in  the  province  of  Bengal,  but  throughout  British 


India.  My  remarks,  therefore,  whilst  they  tend  to 
portray  the  state  of  ophthalmic  science  in  Bengal,  have 
an  intimate  relation  to  the  history  and  spread  ol  this  imr 
portant  branch  of  Western  medicine  throughout  India ; 
lor  Bengal  was  the  starting  point  of  the  introduction 
of  Western  education  in  every  science  and  art,  as  they 
are  found  throughout  the  Indian  Empire  of  to-day. 

The  history  oi  modern  ophthalmics  in  India  dates 
from  the  establishment  of  the  Medical  College  in 
Bengal  in  the  year  1835.  Prior  to  this  a  number  of 
Sui  ■geons  of  the  old  Honorable  East  India  Company  9 
service  had  opened  dispensaries  in  various  stations  in 
Bengal,  notably  in  Calcutta,  where  the  poor  had  vheir 
ailments  gratuitously  treated  and  often  at  the  entire 
cost  of  these  doctors. 

In  these  out-door  infirmaries,  as  they  were  called, 
there  were  a  few  beds  for  operation  cases,  and  here 
Western  medicine  gained  many  of  its  earliest  disciples, 
who  became  useful  and  distinguished  practitioners. 
Not  however  till  1835,  that  is  the  opening  of  the 
Medical  College  and  Hospital  in  Calcutta,  was  any 
well  organised  effort  made  to  teach  anatomy  and  phy- 
siology. Sixteen  years  later  Western  ophthalmics 
found  an  able  exponent  in  Dr.  Martin,  whose  ap- 
pointment to  the  chair  of  ophthalmic  medicine  and 
surgery  dates  from  the  year  1851. 

His  successors,  Drs.  Archer,  Macnamara,  Cayley  and 
Jones,  have  all  been  men  of  great  ability,  and  have  left 
brilliant  legacies  of  their  work  behind  them.  Charles 
Macnamara,  who  is  now  one  of   the  leading  oph- 
thalmic surgeons  of  London,  gave  India  the  first  work 
of  eye  Surgery  and  medicine  based  on  Indian  experience, 
and  this  book  is  still  a  valuable  guide  to  our  students, 
in  spite  of  the  gigantic  strides  that  ocular  therapeutics 
has  made  in  the  past  two  decades.    I  will  deal  briefly 
with  some  special  points  connected  with  ophthalmics 
in  Bengal,  and  of  necessity  I  can  only  touch  the 
merest  fringe  of  my   subject,  which  has  admittedly 
very  wide  range.    The  world  has  been  busy  with  ophr 
thalmics,  and  never  in  the  history  of  our  profession  has 
there  been  such  a  profuse  display  of  knowledge  and 
original  research  in  ocular  therapeutics   as  we  have 
seen  in  Great  Britain,  America,  France,  Germany,  and 
Europe  generally  at  the  present  time.    It  is  not  my 
province  to  deal  with  new  light  and  recent  knowledge, 
but  I  am  called  on  to  sift  the  garnered  grain  of  past 
generations,  and  to  present,  if  possible,  in  a  nutshell  the 
work  of  others,  whose  lives  and  records  are  now  matters 
of  history.   In  Bengal  we  have  ocular  diseases  common 
to  India  generally,  but  I  am  concerned  only  with  this 
province,  and  the  limit  of  time  and  space  remind  me, 
and  you  also,   of  the  duty  of  brevity.    My  remarks 
therefore    will     scan    such    familiar    disorders  as 
cataract,  ophthalmia,  neonatorum,  glaucoma,  atrophy 
of  the  disc,  and  disorders  of  refraction  and  accommoda- 
tion 

Cataract. — The  occurrence  of  cataract  in  Bengal  is 
very  common,  and  this  may  be  judged  by  the  fact  that 
on  an  average  nearly  three  hundred  operations  have 
been  performed  yearly  in  the  Eye  Hospital  of  the 
Medical  CoUege  during  the  past  thirty  years. 
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The  most  generally  performed  and  most  successfal 
method  of  operating  for  cataract  in  Bengal  has_  been 
and  is  still  by  simple  extraction  of  the  lens  without 
iridectomy,  the  pvipil  being  previously  dilated  with 
atropine.  The  incision  involves  about  one-third  of  the 
cornea,  and  is  made  as  nearly  as  possible  in  the  selero- 
corneal  junction.  There  is  much  in  success  which 
depends  on  the  individuality  of  the  operator,  and  this 
cannot  be  ex.iggerated.  Clean  steady  fingers  and  a 
delicate  dexterous  touch,  with  a  high  moral  appreciation 
of  the  responsibility,  do  more  to  make  a  record  in 
successful  ophthalraics  than  all  the  book  reading  in  the 
world.  I  am  able  to  corroborate  this  assertion  by  my 
own  experience  in  watching  the  exceptionally  able  and 
dexterous  operative  work  of  my  old  teacher  and  friend 
Dr.  Charles  Macnaraara,  a  former  professor  of  ophthal- 
mics  in  the  Calcutta  Medical  College  Hospital.  His  mo- 
dified linear  extraction,  which  bears  his  name,  involved 
no  iridectomy.  The  p  ipil  having  been  previously  well 
dilated  his  incision  so  perfectly  performed  by  a  special 
knife  of  his  own  invention,  left  it  an  easy  matter 
to  introduce  a  scoop,  and  with  a  gentle  pressure 
exerted  upon  the  cii'cumLerence  of  the  lens,  caused  it 
to  be  rota  ed  on  its  axis  to  find  a  rest  in  the  concavity 
of  the  scoop,  and  thus  delivered  from  the  eye  with  tha 
least  possible  disturbance  of  the  adjoining  structures. 
The  lens  with  its  capsule  entire  being  so  freed  there 
res'dted  the  most  perfect  success  of  vision  possible. 

Such  too  was  the  special  individuality  of  Professor 
Henry  Gayley  of  our  College,  whose  operative  work 
wich  cataract  was  extremely  successful  from  the  com- 
bined methods  of  Professor  Macnamara  and  Von 
Graefe.  The  success  of  these  two  Calcutta  ophthalmic 
surgeons  gave  a  result  of  eighty-seven  per  cent  of  cures 
by  Macnamara's  method  and  seventy-seven  per  cent 
by  Von  Graefe's.  It  is  important  in  this  connection 
to  state  that  these  results  were  from  hospital  patients, 
in  whom  there  was  no  choice  of  selecting  suitable  or 
unsuitable  cases.  The  records  of  these  surgeons  in 
private  practice,  where  selection  was  the  rule,  yielded 
far  better  results,  and  a  success  of  ninety  to  ninety-five 
per  cent  was  nearer  their  average.  Personally  my  ex- 
perience during  a  practice  of  nearly  thirty  years,  which 
has  been  guided  largely  by  my  association  in  work  at 
the  Ophthalmic  Ho-^pital  for  fourteen  years  with 
Drs.  Macnamara,  Oayley  and  Jones,  has  led  me  into 
selecting  the  opera',  ion  for  cataract  usually  performed 
by  these  surgeons,  combined  and  modified,  that  is, 
A.  Von  Graefe,  the  section  being  however  purely  corneal, 
and  thus  avoiding  iridectomy  in  every  possible  case ; 
and  I  may  with  gratifica*^ion  say  that  I  have  had  results 
that  equal  those  of  my  revered  teachers. 

The  operation  which  I  have  been  accustomed  to 
perform  for  many  years  past  is  preceded  by  preliminary 
antiseptic  precautions.  I  wash  my  face  and  hands  and 
then  cleanse  the  face,  eyes  and  eye-brows  of  the  patient 
with  cotton  and  a  solution  of  boracic  acid  (one  grain 
to  ah  ounce  of  water),  the  lotion  being  freely  put  into 
both  eyes  while  the  patient  is  in  bed.  I  now  drop  a 
freshly  prepared  3  per  cent  solution  of  cocaine  into  the 
eye  to  be  operated  on,  which  has  already  for  two  or  three 


days  been  under  the  influence  of  atropine.  The  in" 
strumeuts  are  dipped  in  boracic  lotion  and  then  used- 
Special  attention  is  paid  to  the  knife  which  is  tested 
beiore  operation  as  regards  sharpness  and  polish.  I 
use  a  .-top  speculum.  The  section  made  by  a  Graefe's 
knife  is  corneal,  and  occupies  nearly  the  upper  third 
of  the  cornea.  The  left  hand  is  used  lor  the  left  eye, 
and  the  right  for  the  right.  The  section  is  completed 
by  cutting  directly  through  the  cornea.  It  is  so  cut 
through  that  it  allows  the  edges  of  the  section  to  come 
directly  togetlier.  I  then  take  the  curette  and  place 
it  on  the  sclerotic  at  the  lower  part  near  the  cornea 
sclerotic  junction  and  deliver  the  lens  by  pressure.  I 
allow  a  little  time  to  elapse  if  necessary  for  accumula- 
tion of  aquous  to  reveal  any  lenticular  substance  which 
may  remain  behind.  The  iris  invariably  gets  into  its 
place ;  if  not,  I  set  it  by  gentle  manipulation  or  by 
allowing  the  rays  of  light  to  act  on  it.  Sometimes  it 
may  be  that  I  have  to  take  the  aid  of  the  curette  to 
adjust  the  section  and  to  replace  the  iris.  I  then 
di'op  in  a  4  grain  solution  of  atropine  to  put  the  iris 
at  rest,  and  apply  a  pad  and  bandage  'o  both  eyes. 

I  perform  iridectomy,  if  the  pupil  has  not  responded 
suffioiently  to  atropine,  or  if  the  lens  is  hard  and  large, 
or  if  there  is  adhesion  of  the  pupil  ;  where  the  lens 
requires  to  be  removed  by  a  vectis  or  a  curette,  or  if  by 
accident  the  iris  be  iujm'ed,  and  when  the  patient  is  in- 
capable of  enduring  the  quiet  indispensable  to  the 
prevention  of  prolapse  of  the  iris. 

CoiiG  rn/nff  Iohh  of  ritr  ous  in  cataract  op.  rations. — ; 
This  accident  was  held  for  many  years  by  operators  in 
Great  Britain  and  on  the  Continent  as  a  calamity  in- 
volving insecurity  to  after  vision  in  cataract  operations. 
It  is  a  remarkable  fact  that  Dr.  Charles  Macnamara 
held  and  taught  as  far  back  as  1868  that  loss  of 
one-fourth  of  the  vitreous  was  no  bar  to  a  perfect  reco- 
very of  sight.  His  declaration  on  this  matter  wf  s 
stoutly  contested  in  London,  but  time  has  proved  that 
Macnamara  was  right,  and  now  our  friends  in  Europe 
are  i  econciled  to  his  views. 

In  1880  I  recorded  the  following  statistics  on  loss  of 
vitreous,  which  were  read  in  my  paper  on  this  subject 
before  the  Calcutta  Medical  Society. 

From  the  records  of  926  cataract  operations  in  the 
Calcutta  Ophthalmic  Hospital  I  have  found  there  was 
loss  of  vitreous  in  122  cases,  in  which  the  methods  of 
operation  followed  were  : — 

1st. — Upper  section  with  iridectomy  without  lacera- 
tion of  the  capsule  in  99  cases. 
2nd. — Macnamara's  operation  in  21  cases. 
Zrd. — Lower  section  with  iridectomy  and  laceration 

of  capsule  in  2  cases. 
In  these  122  cases,  8  t  recovered  good  vision  and  5 
fair  vision  and  28  cases  failed. 

The  causes  of  failure  were:  10  by  iritis  and  9  b}' 
atrophy  of  eye  ball,  8  corneal  sloughing,  and  4  pan- 
ophthalmitis. In  5  of  the  28  Txnsuccessful  cases  the 
vitreous  loss  was  very  large,  and  in  the  remaining  23 
less  than  a  fourth  of  this  fluid  escaped. 

With  regard  to  the  quantity  of  vitreous  lost  in  the 
122  cases,  in  9  there  was  slight  oozing,  in  91  the  loss 
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was  less  than  a  fourth,  and  in  22  more  than  a  fourth, 
amounting  to  almosi  complete  escape  of  the  humour. 

It  will  be  evident  that  where  vitreous  was  lost,  the 
quantity  had  very  little  to  do  with  the  result  of  the 
operation,  for  where  the  largest  quantity  was  lost  as 
in  the  ahove  mentioned  22  cases,  17  were  cured  and  5 
only  were  unsuccessful,  so  that  the  percentage  of 
success  was  77. 

In  the  cases  where  the  loss  was  less  than  a  fourth,  as 
well  as  those  in  which  vitreous  only  slightly  oozed  out, 
72  were  successiid  and  5  partially  so. 

Of  the  926  cases,  737  were  quite  successful.  In  34 
cases  sight  was  restored  partially,  and  in  155  cases  the 
result  was  unsuccessful,  or  there  were  84  per  cent  of 
cures.  But  it  has  already  heen  shewn  that  the  per- 
centage of  cures  in  cases  where  the  vitreous  was  lost 
was  77  or  a  difference  of  7  per  cent. 

Oat  of  the  926  cases,  113  were  soft  cataract,  and  in 
them  there  was  no  loss  of  vitreous. 

From  my  experience  I  have  found  that  loss  of 
vitreous  as  a  complication  generally  occurs  in  operating 
upon  the  second  eye  when  the  first  eye  has  heen  spoiled 
hy  maltreatment  hy  mals  or  quacks. 

There  is  a  remarkable  augmentation  of  cures  in  recent 
times  due  probably  to  a  more  extended  knowledge,  the 
selection  of  operations,  and  to  antiseptics. 

But  there  is  a  regrettable  drawback  that  every  ophthal- 
mic sui'geon  in  Bengal  has  to  contend  with,  that  is,  the 
need  of  a  practical  surgical  instrument-maker  to  sharpen 
cataract  knives,  as  all  instruments  have  to  be  sent  to 
England  for  repaii\  Reverting  to  the  subject  of  aug- 
mented success  in  cataract  operations,  the  recent  ex- 
periences of  the  Calcutta  Medical  College  Hospital,  in 
which  u.ndoubtedly  individuality  as  a  feature  conducing 
to  success  has  played  an  important  part  together  with 
modern  antiseptics,  we  find  the  report  of  the  Eye  Hos- 
pital of  Calcutta  with  a  percentage  of  cures  that  has 
reached  the  high  figure  of  95-56  per  cent,  but  76-13  has 
been  the  average  for  the  past  six  years.  Surely,  this  is 
an  achievement  which  reflects  considerable  credit  on  Pro- 
fessor R.  C.  Sanders,  our  present  ophthalmic  surgeon. 

In  recent  times  the  prevalence  of  diabetes  in 
Bengal  has  added  largely  to  the  occmTence  of  cataract, 
and  it  is  remarkable  that  these  patients  derive  consider- 
able benefit  from  a  judiciously  performed  cataract 
operation.  The  later  st'iges  of  diabetes  which  usually 
terminate  in  nephritic  changes  afPord  abundant  evidence 
of  the  great  value  of  the  ophthalmoscope  as  a 
diagnostic   agent   of  nephritic  retinitis. 

OjMhalmia-N^  onaforum. — Bengil  is  the  land  of  men- 
dicants. It  is  no  exaggeration  to  say  that  a  million  or 
more  of  the  people  of  i  his  rich  and  fertile  province  are 
beggars.  This  fact  is  of  enormous  significance  and 
interest,  when  it  is  found  that  over  sixty  per  cent,  of 
these  helplessly  poor  fellow  creatures  are  totally  blind, 
and  further  that  over  forty  per  cent,  of  these  visionless 
orbits  owe  their  destruction  to  ophthalmia-neonatorum. 

Total  disregard  of  the  simplest  hygienic  laws  in  the 
lying-in  room,  the  absolutely  careless  neglect  of  clean- 
liness of  the  infant  immediately  after  its  bii'th,  are  rue- 
fully responsible  for  more  than  half  the  blindness  one 


sees  in  Bengal.  Household  therapeutics  limit  the 
treatment  of  sore-eyes  in  infants  to  pencilling  the  eye- 
lids with  black  sulphide  of  antimony,  or  with  butter 
and  lamp  black  (kajid),  or  washing  them  with  milk  and 
warm  water,  or  nc(7n  infusion,  and  these  aljlutions  are 
so  faultily  done  as  to  allow  the  lids  to  ensack  quanti- 
ties of  piu'ulent  matter  and  thus  the  destructive  and 
corrosive  changes  of  the  corneal  structures  go  on,  till 
■vision  is  hopelessly  ruined.  If  only  our  dhais  or 
native  midwives  could  be  trained  sufliciently  to  regard 
the  vaginal  discharges  as  peculiarly  prone  to  infect 
the  ejes  of  their  infant  charges,  how  much  the  number 
of  Indian  mendicancj^  coidd  be  reduced,  and  how 
much  of  happiness  could  be  added  to  the  blighted 
lives  of  oui-  fellow-creatures.  For  the  treatment  of 
ophthalmia  neonatorum  I  have  found  the  early 
application  of  a  two  per  cent  solution  of  nitrate  of 
silver  as  eye-drops  most  beneficial.  Of  course  it  is  an 
eminently  preventible  disease,  and  if  sufficient  cleanli- 
ness be  observed  in  washing  out  the  vagina  before  birth, 
and  in  seeing  to  the  eyes  immediately  alter  birth, 
it  can  -with  certainty  be  shorn  of  its  ill  effects.  As 
soon  as  the  head  of  the  child  is  born  both  eyes  should 
be  wiped  with  cotton  wool  before  they  are  opened,  to 
prevent  infection  by  any  discharge  which  may  be 
present,  and  the  nurse  should  be  instructed,  when  wash- 
ing the  child  for  the  first  time,  to  use  different  water 
for  the  eyes  with  a  pledget  of  cotton  wool.  When  this 
has  been  done,  one  drop  of  a  two  per  cent  solution  of 
nitrate  of  silver  should  be  dropped  inside  each  of  the 
eyes.  Of  course,  while  cleanliness  is  absolutely 
necessary  in  every  case,  it  is  only  essential  to  guard 
the  eyes  of  the  infant  by  nitrate  of  silver  solution  as  a 
collyrium  in  those  cases  in  which  there  is  a  suspicion  of 
impure  vaginal  discharges.  Frequent  cleansing  of  the 
eyes  is  a  '  qua  non  of  treatment,  and  while  antiseptic 
solutions  of  such  reagents,  as  boracic  acid,  perchloride  of 
mercury,  permanganate  of  potash,  &c.,  play  a  helpful 
part  as  aids,  the  destruction  of  the  morbid  genns,  which 
created  the  disease,  is  most  effectually  performed  by 
nitrate  of  silver. 

Granular  conjunctkith — Is  a  very  common  affection 
amongst  the  poor,  consisting  as  it  does  of  the  formation 
of  granular  trachomatous  bodies  in  the  conjunctival 
connective  tiss'  e.  I  have  found  it  extremely  prevalent 
in  Bengal.  It  is  undoubtedly  due  to  malhygienie 
conditions  of  life.  Among  the  various  forms  of  treat- 
ment I  have  found  nothing  to  equal  dusting  the  lids 
with  tannic  acid  both  morning  and  evening,  then  once 
a  day,  and  later  on  every  other  day.  In  the  meantime 
keep  the  eyes  scrupulously  clean  by  ti  e  frequent  ap- 
plication of  antiseptic  drops  such  as  boracic  acid  and 
perchloride  of  mercury.  Tannic  acid  sets  up  sufficient 
inflammatory  changes  to  cause  absorption  of  the  neo- 
plastic bodies.  Sulphate  of  copper  was  much  used  in 
former  days.  We  still  apply  the  laph  dirinis  to  granu- 
lar lids.  But  I  think  tannic  acid  can  better  reliably 
take  its  place. 

The  various  reputed  specifics  of  a  decade  ago,  such 
as  acetate  of  lead,  quinine  dusting,  solution  of  perchlo- 
ride of  mercury,  and  strong  solution  of  nitrate  of 
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silver,  have  all  had  their  day  ;  hut  sanitary  measures, 
general  tonics,  and  tannic  acid  dusting  hold  the  high- 
est place  in  affording  relief  and  cure  to  this  trouble- 
some and  painful  disorder. 

Glaucoma. — Glaucoma  is  another  commonly  prevalent 
disorder  in  Bengal.  Iridectomy  is  the  sheet-anchor  of 
cure  of  this  most  dreadful  affection.  In  Bengal  much 
difficulty  is  experienced  in  inducing  sufferers  from 
glaucoma  to  undergo  the  necessary  surgical  operation 
of  iridectomy,  and  so  recourse  has  long  been  had  to 
various  other  forms  of  relieving  intra- ocular  tension 
by  means  of  leeching  and  by  ordinary  antiphlogistics, 
but  more  recently  the  discovery  of  the  great  thera- 
peutic value  of  eserine  has  placed  in  the  hands  of 
Indian  practitioners  a  most  accommodating  and 
efficient  aid.  The  use  of  eserine  affords  relief  for 
some  time,  and  by  and  bye  the  patient  makes  up  his 
mind  for  an  iiidectomy.  In  many  cases  a  fair  field 
of  vision  is  maintained  by  the  use  of  eserine,  while 
the  further  progress  of  the  disease  is  cut  short. 

Atro-phij  of  the  disc. — In  this  common  ailment,  the 
use  of  eserine  coUyria,  and  the  subcutaneous  injections 
of  strychnine,  have  afforded  the  best  results.  It  is 
remarkable  how  prevalent  this  disorder  is  among  exces- 
sive tobacco-smokers  and  in  those  who  use  gunja  and 
alcohol. 

Disorders  of  Refraction  and  Accommodation. — The 
rigorous  enactments  of  the  Bengal  Educational  Code  and 
the  high  mental  tension  which  arises  out  of  the  keen  com- 
petition that  marks  the  training  and  education  of  our 
youths  of  to-day,  have  resulted  in  a  most  deplorable 
augmentation  of  the  errors  of  refraction  and  accommoda- 
tion ,  and  so  we  find  boys  and  girls  of  twelve  to  sixteen 
years  decorated  with  spectacles — a  sight  that  would 
horrify  our  forefathers  were  they  to  retui^n  to  their  mun- 
dane sphere. 

In  past  times  Hindu  and  Mahomedan  ophthalmic 
practitioners  had  to  face  the  amelioration  of  a  very 
small  mimber  of  cases  of  disorders  of  refraction  and 
accommodation,  and  they  devised  pebbles  of  sorts  to 
meet  these  defects.  But  these  huge  and  unsightly  glasses 
of  our  Indian  ancestors  in  ophthalmic  medicine  have 
given  place  to  the  delicate  and  well  made  spectacles  of 
modern  opticians.  So  necessary  has  become  a  know- 
ledge of  sight-testing  that  every  general  practitioner 
must  equip  himself  with  the  means  of  aiding  his 
patients  and  affording  them  relief  to  many  insidious 
neuralgic  manifestations  which  owe  their  origin  to  defec- 
tive vision,  or  to  errors  of  refraction  and  accommodation. 
My  remarks  both  in  their  scope  and  measure  have  of 
necessity  been  limited  and  brief ,  and  for  this  I  offer  my  re- 
grets. Much  that  might  have  absorbed  my  attention  in  the 
\vide  range  of  ocular  therapeutics  remains  untouched, 
but  I  venture  to  hope  my  feeble  efforts  may  incite  and 
encourage  others  to  lay  their  views  and  their  special 
knowledge  of  ophthalmology  in  India  before  the  pro- 
fession through  our  medical  journals. 

In  conclusion,  may  I  plead  for  a  more  systematic  and 
thorough  training  of  students  in  our  Indian  colleges  in 
eye  diseases  ?  The  tendency  at  present  is  to  make  expert 
opticians  but  poor  oculists.    The  prevalent  idea  is  that 


a  good  cataract  operator  is  a  good  ophthalmologist. 
There  is  nothing  more  fallacious  and  nothing  more 
huitful  as  an  impediment  to  the  advancement  of  truly 
scientific  ophthalmology.  We  need  our  students  to  be 
something  more  than  rule-of-thumb  prescribers  of 
spectacles  or  gougers  of  cataract.  They  must  keep  in 
touch  with  the  ever-enlarging  field  of  ocular  pathology 
and  therapeutices,  and  be  well  grounded  in  the  allied 
sciences  of  medicine. 

The  specialism  of  ophthalmics  is  a  paramount 
necessity,  but  it  exists  as  an  aid,  and  should  be  a  guide 
to  the  general  practice  of  medicine  in  those  reflex  patho- 
logical changes  of  which  the  eye  is  so  unerring  an 
index  and  the  ophthalmoscope  so  true  and  faithful  a 
guide. 

No  man  should  set  up  as  an  ophthalmologist  unless 
experience  and  special  education  give  him  the  stamp 
of  honest  fitness  for  such  an  onerous  assumption. 
The  specialist  is  the  busy  physician's  most  valuable 
assistant ;  he  provides  him  with  skilled  hands,  educated 
eyes,  and  trained  ears,  to  do  and  see  and  hear  that 
which  he  cannot  undertake  to  do. 

For  ophthalmics  our  colleges  have  all  the  facilities 
so  far  as  materials  to  teach  with,  subjects  to  practice, 
or  students  to  teach  are  concerned,  but  the  time  allow- 
ed for  teaching  this  important  science  and  art  is  in  most 
Indian  colleges  extremely  inadequate.  In  speaking  of 
materials,  I  mean  patients,  not  apparatus.  There  is  a 
marked  lack  of  scientific  appliances  for  the  teaching  of 
ophthalmics  in  all  our  Indian  colleges,  and  the  course  of 
lectures,  both  theoretical  and  practical,  are  insufficient. 

Let  me  express  the  hope  that  a  new  era  will  soon 
dawn  on  our  country,  and  may  this  be  hastened  by  the 
unselfish  and  generous  aid  of  every  medical  official  in 
India,  who  will  thus  gain  the  gratitude  of  a  nation 
that  owes  all  her  advancement  in  modern  medical 
science  to  England  and  to  England's  sons. 


CATARACT  OPERATIONS. 

BY  G.  H.  D.  GIMLETTE, 
Surgeon-Major,  I.  M.  S. 

It  is  not  my  intention  in  the  present  paper  to  offer  you 
a  complete  treatise  on  the  operation  for  cataract,  and 
by  doing  so  weary  you  with  a  repetition  of  facts  with 
which  all  surgeons  are  familiar.  I  propose  merely  to 
set  before  you  the  points  on  which  operators  differ,  the 
variations  m  their  methods  of  operating,  and  the  reasons 
they  give  for  their  diversities  of  opinion.  This  I 
shall  endeavour  to  do  as  briefly  as  possible,  adding  only 
the  conclusion  to  which  the  experience  of  my  own 
practice  has  led  me. 

The  operation  for  extraction  of  the  lens  has,  since 
its  introduction  more  than  one  himdred  and  fifty  years 
ago,  gone  through  a  long  series  of  changes  ;  various 
methods  have  become  fashionable  and  have  again  fallen 
into  disuse.  Questions  as  to  the  best  position  and  extent 
of  the  incision,  the  necessity  for  iridectomy,  the  treat- 
ment of  the  capsule,  with  others  of  minor  importance, 
have  been  debated  at  length  for  many  years,  and  are 
still  being  debated. 
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To  so  great  an  extent  lias  the  operation  been  influ- 
enced by  that  great  revolution  in  surgery, — the  intro- 
duction of  the  antiseptic  system, — that  even  the  old  flap 
operation  of  Daviel,  abandoned  on  account  of  its  too 
frequently  disastrous  results,  has  again  become  possible, 
and  a  precisely  similar  method  is  now  followed  by 
several  American  surgeons. 

This  operation,  however,  may  be  dismissed  with  few 
words.  Free  though  it  now  is  or  should  be  from  the 
risk  of  suppuration,  its  other  defects  remain.  The  ten- 
dency to  extensive  prolapse  of  the  iris,  together  with 
the  liability  to  displacement  of  the  large  semi-lunar 
flap  and  consequent  interference  -with  union,  leave  it 
few  defenders. 

Coming  next  in  chronological  order,  what  is  known 
as  the  combined  operation  may  now  be  considered. 
Known  by  the  name  of  its  great  elaborator,  Von  Grsefe, 
for  many  years  its  supremacy  remained  undisputed, 
and  the  majority  of  operators  still  practise  it  in  some 
modified  form. 

The  two  main  features  of  this  method  had  distinct 
aims.  The  incision  approaching  as  nearly  as  possible 
to  a  meridian  of  the  ocular  globe  was  designed  to  pro- 
mote a  more  perfect  co-aptation  of  the  wound  than  had 
been  previously  obtained.  That  it  does  so  is  beyond 
dispute,  and  modifications  of  the  original  linear  incision 
will  doubtless  be  always  practised  by  most  ophthalmic 
surgeons.  To  Von  Grsefe's  incision,  however,  there  are 
many  objections.  It  is  unnecessarily  extended.  En- 
croaching as  it  does  on  the  sclerotic,  it  renders  the  ciliary 
region  liable  to  injury.  With  an  incision  so  far  re- 
moved from  the  centre  of  the  eye,  occasional  bad 
presentations  of  the  lens  are  inevitable ;  and  the 
complete  removal  of  all  the  cortical  substance  is  often 
a  matter  of  very  great  difficulty. 

These  di-awbacks  soon  led  to  alterations,  many 
surgeons  making  their  puncture  and  counter-puncture 
nearer  to,  or  actually  in,  the  cornea,  and  terminating 
their  incision  either  at  the  sclero-corneal  junction,  or 
in  the  cornea  itself.  Several  of  these  varieties  have 
been  minutely  described  by  their  supporters  and  their 
advantages  insisted  upon,  the  balance  of  opinion  seem- 
ing to  be  now  in  favoTor  of  an  incision  just  inside 
the  corneal  limit,  and  corresponding  in  extent  to  one- 
third  of  its  margin. 

An  entirely  corneal  incision  was  formerly  supposed 
to  be  much  more  liable  to  infection.  This  objection,  of 
course,  has  no  longer  any  weight,  and,  on  the  other  hand, 
the  advantages  are  many.  It  causes  no  haemorrhage, 
the  extraction  of  the  lens  without  iridectomy  becomes 
possible,  there  is  less  chance  of  prolapse,  soft  cortical 
matter  escapes  more  freely,  and  the  ciliary  region  is 
avoided.  Obviously,  however,  the  incision  must  be  large 
enough  to  let  the  cataract  oi;t  easily,  and  in  case  of  a 
very  large  lens,  the  sclero-corneal  margin  must  be  in- 
cluded or  even  crossed.  A  corneal  incision  is,  more- 
over, more  difficult  than  Von  Grsefe's,  a  certain  knack 
being  necessary  to  avoid  an  iiTegular  wound  of  the 
iris  in  completing  it.  Many  distinguished  German 
siu'geons  have  preferred,  and  still  prefer,  a  downward 
corneal  incision.   It  is  perhaps  easier  than  an  upward  one. 


and  fixation  is  not  so  indispensable.  The  objections  to 
it,  however,  are  sufficient  to  prevent  its  being  generally 
adopted.  If  an  u-idectomy  should  become  necessary, 
an  inferior  coloboma  is  the  result,  and,  as  a  rule,  the  lips 
of  the  wound  do  not  come  together  so  neatly  as  when 
the  opposite  direction  is  taken. 

A  downward  incision  without  iridectomy  was 
always  practised  by  Liebreich  and  those  who  were  his 
pupils,  or  may  have  attended  his  clinic,  some  twenty 
years  ago,  must  well  remember  the  brilliancy  with 
which  this  distinguished  surgeon  operated.  Without 
ansesthetic,  assistant,  or  fixation,  he  held  in  his  clever 
fingers  a  single  instrument,  having  at  one  end  of  it  a 
Vou  Grsefe's  knife,  and  at  the  other  a  curette  and  a 
cystotome.  The  power  which  he  exhibited  of  keeping 
his  patients  stUl  by  quietly  talking  to  them  until  their 
condition  resembled  hypnotism  was  extraordinary. 
During  the  progress  of  a  quaint  monologue,  the  lens  waa 
extracted  with  marvellovis  certainty  and  rapidity. 
I  witnessed  very  many  of  his  operations,  and  never 
saw  an  accident  or  immediate  complication. 

We  come  next  to  the  second  feature  of  the  combined 
operation,  over  which  the  hottest  controversy  has 
been  and  is  maintained,  ophthalmic  surgeons  having 
arrayed  themselves  into  two  parties,  the  non-iridec- 
tomists  and  the  iridectomists,  the  former  accusing  their 
opponents  of  needless  mutilation,  and  being  accused  in 
turn  of  unjustifiably  sacrificing  a  certain  percentage  of 
eyes  for  the  sake  of  mere  appearance.  On  the  whole, 
the  militant  iridectomists  appear  the  less  reasonable, 
insisting  on  the  universal  application  of  their  method  to 
all  cases,  while  the  non-iridectomists  admit  that  a 
selection  must  be  made. 

The  excision  of  a  portion  of  the  h"is  was  originally 
introduced,  not  so  much  to  afford  more  room  for  the 
exit  of  the  lens,  though  its  adoption  was  coincident 
with  that  of  a  comparatively  small  incision,  as  to 
obviate  the  chances  of  prolapse  and  the  danger  of 
bruising  the  iris  by  forcing  a  hard  lens  through  the 
pupil.  With  Von  Grsefe's  incision,  an  iridectomy  was 
a  sine  qua  non ;  its  peripheral  situation  would  otherwise 
have  rendered  prolapse  almost  inevitable.  When  a 
corneal  incision  is  made,  however,  there  is  far  less 
danger  of  this,  and  experience  has  shown  that  an 
average  sized  lens  may  pass  through  the  pupil  without 
any  material  damage  to  the  iris. 

Examining  the  relative  advantages  and  disadvantages 
of  the  operation  without  ii'idectomy,  we  find  that  its 
advocates  claim  for  it — 

(1)    Rapidity  and  simplicity. 

(2.)  The  preservation  of  the  natural  appearance 
of  the  eye. 

(3.)    Greater  acuity  of  vision. 

(4.)  Less  danger  of  loss  of  vitreous,  the  intact 
iris  keeping  it  in  place. 

(5.)  The  absence  of  hsemoiThage,  often  so  trouble- 
some when  the  iris  is  cut  by  obscuring  the 
field  of  operation  and  concealing  the  lens. 

(6.)  The  absence  of  the  pain  which  accompanies 
iridectomy,  with  its  attendant  risk  of  a  sud- 
den movement  on  the  part  of  the  patient. 
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•  (7.)    Less  tendency  to  the  entanglement  of  por- 
tions of  capsule  in  the  lips  of  the  wound. 

(8.)  The  absence  of  any  entanglement  of  tags  of 
ixis  in  the  corners  of  the  wound,  which  often 
occurs  when  a  small  iridectomy  is  done. 

(9.)    Less  chance  of  the  necessity  for  secondary 
operations. 
The  arguments  on  the  other  side  are — 

(1.)  That  the  operation,  though  quicker,  is  more 
difficult. 

(2.)  That  the  section  must  be  larger,  and  that 
its  necessary  situation  causes  a  risk  of  the 
iris  being  unintentionally  cut  by  the  knife. 

(3.)  That  the  clearing  of  the  pupil  is  more  diffi- 
cult, an  iridectomy  affording  an  easier  exit. 

(4.)  That  the  iris  may  be  severely  bruised  by  the 
passage  of  the  lens  through  the  pupil. 

(5.)  That  there  is  a  great  risk  of  a  large  prolapse 
of  the  iris. 

As  regards  acuity  of  vision,  a  very  large  number  of 
most  careful  examinations  and  comparisons  have  been 
made  by  Grayet  and  several  other  surgeons  with  the 
object  of  settling  this  point  at  rest.  They  prove  that 
there  is  absolutely  no  difference  at  all  in  the  result, 
whether  the  simple  or  the  combined  operation  be  done. 

The  sole  advantage  then  of  a  central  and  move- 
able pupil  after  extraction  of  the  lens  seems  to  be 
that  of  symmetry,  and  even  this  is  no  great  gain  ;  for 
the  coloboma  left  after  a  small  upper  iridectomy  is 
entirely  concealed  by  the  upper  lid,  which  must  be 
lifted  to  discover  the  deformity  in  an  old  patient. 

Iridectomists  also  reply  that  hsemorrhage  may  be 
checked  by  cold  and  staunching.  Some  of  them  adopt 
the  expedient  of  opening  the  capsule  before  the  iridec- 
tomy. To  this  plan,  however,  there  is  the  grave  objec- 
tion that  any  movement  of  the  patient  caused  by 
pain  woidd  in  such  case  be  much  more  dangerous 
than  if  the  capsule  had  remained  intact.  Entangle- 
ment of  the  capsule  may  be  prevented  by  a  transverse 
laceration  or  by  capsulotomy,  and  the  entanglement 
of  tags  of  iris  remedied  by  a  careful  "toilet."  On  the 
whole,  it  may  be  concluded  that  iridectomy  is  in- 
dispensable in  certain  cases,  namely,  if  synechia  be 
present;  if  the  patient  cannot  be  kept  perfectly  quiet; 
if  the  lens  do  not  present  easily  and  readily;  if  the 
iris  do  not  fall  back  well  into  its  place,  or  if  it  shows  a 
tendency  to  prolapse;  also  after  the  extraction,  if  there 
has  been  difficulty  in  forcing  the  lens  through  the 
pupil,  and  consequently  bruising  of  the  iris;  or  if 
cortical  matter  hang  about  the  edge  of  the  pupil  or 
lurk  behind  the  iris. 

There  is  a  general  impression  that  the  safest  method 
of  all  is  that  which  includes  a  preliminary  iridectomy, 
and  undoubtedly  there  is  less  danger  of  losing  an  eye 
if  one  has  a  coloboma  all  ready  made.  It  is  not,  how- 
ever, generally  practicable.  A  long  t  ime  elapses  before  the 
patient  recovers  his  vision.  He  is  not  always  willing  to 
submit  to  two  operations,  and  the  two  incisions 
cause  a  greater  amount  of  subsequent  astigmatism.  A 
preliminary  iridectomy  has  in  certain  cases  another 
good  effect,  that  of  hastening  the  maturation  of  the 


lens.  Other  methods  with  the  same  object  are  occasion- 
ally adopted.  They  have  been  enumerated  by  Landolt  as 
(1)  jiunetm-e  of  the  lens  ;  (2)  puncture  preceded 
by  iridectomy ;  (3)  rupture  or  excision  of  portion 
of  the  capsule  without  puncture  of  the  lens ;  (4) 
massage  of  the  lens,  either  from  without,  or  direC  ly  by 
means  of  a  spatula;  (5)  puncture  and  massage  combined; 
(6)  such  massage  as  is  obtained  by  simple  tapping  of 
the  anterior  chamber,  the  lens  being  brought  into  contact 
wiih  the  back  of  the  cornea.  Many  of  these  proceed- 
ings involve  considerable  risk ;  iritis  and  glaucoma  not 
uncommonly  follow ;  and  the  interests  of  the  patient 
should  call  very  loudly  for  haste  before  any  attempt 
at  artificial  maturation  can  be  considered  justifiable. 

Another  point  of  difference  among  surgeons  is  con- 
cerning the  treatment  of  the  capsule,  some  making  a 
passage  for  the  lens  by  excising  a  portion  of  the  anterior 
capsule  with  specially  devised  scissors,  which  are,  how- 
ever, much  more  difficult  to  use  than  is  a  cystotome. 
This  procedure  is  said  to  be  of  great  advantage  in  cases 
of  opaque  capsule,  and  in  hypermature  cataracts  with 
thickened  centres. 

There  is,  however,  another  question  about  the  capsule, 
namely,  is  it  invariably  necessary  to  open  it  at  all  ? 
Some  distinguished  surgeons,  among  them  Pagenstecker 
and  Macnamara,  do  not  do  so ;  and  it  seems  certain 
that  in  cases  of  hypermature  and  Morgagnian 
cataracts  (much  more  common  in  this  country  among 
hospital  patients  than  in  England)  rupture  of  the 
capsule  may  be  omitted  without  any  additional  risk. 
In  old  people,  moreover,  the  suspensory  ligament  is 
weak  and  easily  gives  way,  only  slight  pressure  being 
necessary  very  often  to  •extrude  the  lens  with  its  capsule 
intact.  The  advantages  of  accomplishing  this  and 
leaving  a  perfectly  clear  pupil  are,  of  course,  very 
tempting  ;  and,  with  proper  judgment  in  the  selection 
of  cases,  the  accident  of  an  extensive  loss  of  vitreous 
— the  danger  to  be  avoided — should  seldom  happen,  it 
is  to  be  remembered,  however,  that  the  very  greatest 
care  and  a  light  touch  are  absolutely  indispensable. 

Finally,  some  differences  in  the  after  treatment  of 
cataract  have  to  be  considered.  Most  American 
surgeons  now-a-days  put  little  restraint  upon  their 
patients,  do  not  keep  them  in  bed,  and  close  only  one 
eye.  The  majority  of  operators,  however,  still  insist  on 
rest  and  covering.  Complete  immobility  can  hardly  be 
secured  when  the  patient  is  walking  about  and  using  a 
sound  eye  ;  and  as  regards  practice  in  this  couniry, 
dealing  as  we  do  with  so  large  a  proportion  of  un- 
intelligent persons,  often  very  difficult  to  manage,  it 
seems  wiser  to  stick  to  the  old  plan  of  absolute  re>t  in 
bed  for  at  last  four  days,  with  pads  and  a  bandage 
over  both  eyes. 

Looking  over  the  notes  of  between  five  and  six- 
hundred  of  my  own  cases,  I  find  that  the  most  suc- 
cessful have  been  those  in  which  I  found  it  possible  to 
extract  the  lens  in  its  capsule  and  without  an  iridectomy. 
In  118  of  such  cases  only  three  eyes  were  lost.  The 
next  best  lot  of  cases  are  those  in  which  I  was  able  to  ex- 
tract the  lens  in  its  capsule  after  an  iridectomy ;  out  of 
91  of  these  only  three  eyes  were  lost. 
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On  the  other  hand,  I  have  had  bad  results  from 
operations  in  which  the  capsule  was  ruptured,  but  no 
iridectomy  performed.  This  method  I  have  de- 
finitely abandoned.  It  is  obvious  at  first  sight  in  many 
cases  that  the  capsule  will  have  to  opened.  In  these 
I  commence  with  a  small  iridectomy.  In  other  cases, 
unless  a  gentle  attempt  to  press  out  the  lens  capsule 
and  all  through  the  pupil  is  at  once  successful,  I  do  the 
same,  proceeding  then  to  extract  the  lens  either  with  or 
■without  its  capsule,  as  circumstances  dictate.  My 
incision  is  always  corneal  with  a  shallow  flap. 

The  prevalence  of  cataract  among  natives  of  this  coun- 
try, the  very  large  number  of  extractions  annually  per- 
formed by  surgeons  in  India,  and  the  high  degree  of 
skill  attained  by  so  many  of  them  must  have  led  num- 
bers of  the  profession  to  expect  at  this  Congress  many 
valuable  and  authoritative  opinions  on  a  subject,  which 
is  of  considerable  interest  to  a  large  proportion.  I  trust 
that  these  opinions  will  now  be  heard,  and  that  they 
will  tend  to  the  settlement  of  some,  at  least,  of  the  moot 
points.  Many  minor  differences  in  technique  miist 
always  remain,  as  in  other  branches  of  surgery.  The 
disposition  of  an  operator  must  often  influence  him  in 
his  choice  of  procedure,  one  man  thinking  that  rapi- 
dity and  simplicity  counterbalance  a  possible  slight 
increase  in  risk,  while  another  more  cautious  sees 
greater  safety  in  a  longer  and  more  elaborate  method, 
liable  though  it  may  be  to  certain  dangers  of  its  own. 

No  one,  however,  should  lay  down  any  unyielding 
rule  for  himself.  The  operation  must  be  adapted  to  the 
individual  case,  and  on  the  judgment  and  common 
sense  of  the  operator  in  deciding  what  to  do  will 
depend  in  a  large  measm'e  his  degree  of  success. 

EEMAEKS  ON  LINEAE  EXTEACTION  OE 
THE  LENS. 

BY  C.  J.  BAMBER, 
Surfieon-Afajor,  I.  il.  S. 

My  reasons  for  taking  up  some  of  your  time  to-day 
is  to  show  what  benefit  I  have  found  may  be  derived 
by  using  strong  antiseptics,  or  what  some  would 
call  strong,  in  operating  on  the  eye  for  cataract 
in  preventing  suppuration  afterwards.  Others  here 
present  may  have  found  other  and  better  ways  of 
preventing  suppuration  and  will  mention  them, 
and  in  this  way  my  having  brought  up  the  subject 
will  be  of  use.  Two  years  ago,  on  several  occasions,  eyes 
which  had  been  operated  upon  successfully,  suppurated 
afterwards,  although  the  instruments  were  apparent- 
ly thoroughly  clean,  and  a  solution  of  coiTosive  sub- 
limate of  1  in  5,000  was  used  to  wash  the  eye. 

This  led  me  to  use  a  solution  of  1  in  2,000  instead, 
and  dust  the  eye  after  the  operation  with  very 
finely  powdered  iodoform  and  boracic  acid  in  equal 
parts.  No  irritation  lasting  for  more  than  a  few  mi- 
nutes resulted.  All  instruments  were  dipped  in  the 
1  in  2,000  solution  befoi'e  use.  The  eye  was  dressed 
daily  in  this  way.  Since  doing  this  no  case  of  suppura- 
tion has  occm'red.  Several  of  the  cases  have  been 
suffering  fi'om  chronic  granular  ophthalmia  at  the 
time. 


This  year  I  have  had  careful  notes  made  of  each 
of  210  cases  operated  upon  by  me.  These  have  not  been 
picked  cases,  and  some  of  them  cases  which  were  only 
operated  upon  at  the  earnest  request  of  the  patients 
and  their  friends.  In  none  of  these  cases  has  atro- 
pine been  used  and  iridectomy  has  only  been  done 
in  a  few  cases. 
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In  cases  in  wHcli  lens  matter  remained  behind  the 
scoop  was  freely  used  to  remove  it.  Extraction 
of  the  lens  in  its  capsule  has  been  done  in  24 
cases,  when  the  eye  was  soft,  and  there  was  no  fear 
of  the  pressure  used  to  extract  it  causing  htemorrhage 
afterwards,  but  in  two  cases  this  occun-ed.  The  advan- 
tage of  removing  the  capsule  with  the  lens  is  the  very 
clear  vision  that  is  obtained  from  the  first  and  the 
absence  of  any  after  trouble  fi'om  the  capsule. 

The  disadvantages  are  the  great  probability  of 
vitreous  escaping  and  haemorrhage  into  the  eyeball  and 
consequent  loss  of  vision. 


NEW  OPERATION  FOR  CATARACT  AT 
CIVIL  HOSPITAL,  AMRITSAR. 

BY  MEHBB  CHUND,  RAI  BAHADUR. 

The  method  described  in  this  paper  was  first  adopted 
by  Dr.  Mulroney,  of  Amritsar,  in  J  890,  and  lias  been 
followed  by  me  with  some  slight  additions  in  a  very 
large  number  of  cases. 

The  operation  consists  in  the  removal  of  the  entire 
lens  in  its  capsule  by  the  manipulation  and  by  lower 
section,  without  iridectomy. 

The  eye  having  beea  cocainised  with  4  per  cent, 
solution  and  washed  with  1  in  2,000  parts  of  corro- 
sive sublimate  lotion,  the  spring  speculum  is  intro- 
duced, but  not  fixed. 

The  incision  in  the  right  eye  is  performed  by  stand- 
ing behind  the  head,  and  that  in  the  left  eye  is  done 
by  standing  in  front,  and  on  the  same  side  of  the 
patient.  The  incision  is  made  by  introducing  the 
point  of  the  linear  knife  into  the  corneo-scl erotic 
junction  on  the  outer  side  of  the  globe,  on  a  level  with 
the  lower  margin  of  the  undilated  pupil,  the  counter- 
opening  being  made  a  little  lower  on  the  inner  side, 
and  then  the  incision  is  completed  in  the  usual  way 
through  the  cornea. 

Pressure  is  now  applied  with  a  flat  scoop,  or  a 
strabismus  book  at  the  upper  border  of  the  cornea, 
till  the  edge  of  the  lens  presents  itself  into  the  incision, 
and  then  counter-pressure  is  applied  by  a  curette 
below  the  incision;  by  this  process  the  iris,  which  is 
often  in  the  way,  I'ecedes,  and  the  lens  gradually  pro- 
jects, and  when  nearly  half  of  it  is  out  of  the  wound, 
the  pressure  is  withdrawn  and  the  speculum  removed. 
After  this,  the  pressure  with  the  thumb  is  re-applied 
to  the  globe  through  the  upper  lid,  and  counter-pressure 
applied  to  the  ball  of  the  eye  below  the  wound  on  the 
sclerotic  coat,  with  a  scoop  ;  the  pressare  now  is  very 
gently  and  carefully  regulated,  till  two-thirds  of  the  lens 
come  out  of  the  wound.  Pressure  is  now  again  removed, 
and  the  patient  is  directed  to  close  the  eye,  and  look 
towards  his  feet,  when  in  most  of  the  cases  the  lens 
slips  out,  the  iris  contracts,  the  edges  of  the  wound 
become  adjusted,  and  escape  of  vitreous  prevented. 
In  cases  where  expulsion  of  the  lens  is  retarded,  it 
is  completed  by  the  aid  of  a  scoop  or  a  pair  of  iris 
forceps. 


In  those  cases  where  the  soft  cortical  substance 
of  the  lens  comes  out,  but  a  hard  nucleus  remains 
behind,  the  capsule  is  very  liable  to  rupture,  unless 
tact  and  patience  are  exercised,  till  the  nucleus  also 
protrudes. 

If,  after  extraction  of  lens,  a  bead  of  vitreous  shows 
itself,  which,  however,  is  rare,  its  connection  with  the 
main  body  should  be  cut  oflf  by  a  pair  of  scissors, 
instead  of  wiping  it  off  ;  a  slight  escape  of  vitreous 
which  occasionally  occurs  is  of  no  consequence,  as  far 
as  the  result  is  concerned,  the  patient  invariably  having" 
good  sight. 

About  3,400  operations  have  been  performed  by  this 
method  in  the  Civil  Hospital,  Amritsar,  out  of  which 
nearly  one-third  was  performed  by  myself. 

Removal  of  entire  lens  in  its  capsule,  hij  manipulation- 
by  lower  segment  section,  without  iridectomy. — The 
advantages  of  the  lower  operation  as  compared  with 
the  upper,  are — 

\st. — It  is  easier  to  do. 

2w(/. — Spasm  of  the  siiperior  rectus,  which  invari- 
ably results  whenever  the  eye  is  touched,  cannot 
interfere  with  the  completion  of  the  incision  when  once 
the  operation  is  commenced,  and  also  can  be  disregard- 
ed when  pressure  is  applied  to  remove  the  lens. 

2>rd. — Less  risk  of  escape  of  vitreous,  as  the  lower  part 
of  the  eye  is  more  exposed  to  view  and  more  easily  mani- 
pulated by  pressure,  during  the  extraction  of  the  lens. 

^th. — Spasm  of  the  siiperior  rectus  in  the  upper" 
operation  tends  to  gape  the  edges  of  the  incision,  and 
so  increases  risk  of  escape  of  vitreous  at  the  time  of 
operation  and  later  on,  and,  by  delaying  union,  increas- 
es the  risk  of  sloughing  of  the  cornea.  In  the  lower' 
operation,  no  amount  of  spasm  of  the  superior  rectus 
will  cause  gaping  of  the  incision,  as  the  incision  is  at 
the  further  end  of  a  segment  of  another  circle,  by 
which  I  mean  the  superior  rectus  being  inserted  into 
the  sclerotic  can  act  only  on  that  segment  of  the 
circle  formed  by  the  sclerotic,  and  only  to  a  slight 
extent  on  the  neighbouring  portion  of  the  segment  of 
the  second  circle  (cornea),  and  the  farther  removed  the 
incision  in  the  segment  of  the  second  circle  is,  the  less 
the  traction,  and  consequently  the  less  the  gaping.  We 
know  the  eye  consists  of  two  segments  of  different 
circles,  the  sclerotic  and  the  cornea.  The  superior 
rectus  win  tend  to  gape  an  incision  placed  any- 
where between  its  ocular  attachment  and  the  sclero- 
corneal  junction  in  front  of  it  ;  but  if  the  incision  be  in 
the  cornea  itself,  the  cornea  being  a  segment  of 
another  circle,  the  incision  will  gape  much  less  than 
if  the  cornea  were  the  segment  of  the  same  circle,  as 
the  sclerotic,  and  the  more  we  move  the  incision  to- 
wards the  meridian  of  the  corneal  circle,  the  less  the 
gaping,  and  once  we  pass  the  meridian  no  gaping 
can  occur.  Further,  whenever  the  eye  is  inflamed 
or  over-sensitive,  as  after  an  operation,  it  is  in- 
variably tiu-ned  upwards  under  the  upper  lid,  and 
we  know  the  upper  is  very  much  stronger  than  the 
lower  lid,  and  any  attempt  to  press  the  upper  lid 
upwards  with  the  fingers  so  as  to  open  the  eye  cannot 
be   done  without  pressing  on  the  eye  ball.   It  follows, 
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tlien,  that  to  inspect  the  incision  after  an  upper  opera- 
tion is  £ar  more  difScnlt,  and  at  times  positively  danger- 
ous, from  the  pressure  used,  than  when  the  lower 
operation  is  done,  in  which  slight  pressiu'e  on  the  lower 
lid  against  the  malar  hone  is  sufficient  to  expose  the 
incision. 

The  advantages  of  not  doing  an  iridee  tomy  are : — 

1st. — No  instrument  is  passed  into  the  anterior  chamher 
except  the   linear  knife  in  making  the  corneal  incision. 

2nd. — The  uisisnot  injiired,  hence  there  is  less  chance 
of  suhsequent  uitis,  and  consequently  less  risk  of 
inflammatory  action  extending  to  neighhouring  struc- 
tures and  endangering  the  eye. 

3rcl. — A  clear  circular  mohile  pupil,  instead  of  a  large 
gaping  irregular  pupil,  which  is  not  only  unsightly,  but 
seriously  interferes  with  clear  definite  vision. 

The  advantages  of  removing  the  lens  entu'e  in 
its  capside  are — 

l.s^;. — It  minimizes  the  chances  of  iritis  supervening, 
as  there  are  no  tags  of  torn  capsule  or  particles 
of  lens  cortical  substances  present  to  set  up  irritation. 
I  find  h'itis  extremely  rare,  since  I  commenced  remov- 
ing the  cataract  in  its  capsule  whereas  it  frequently 
residts  when  the  lens  is  removed  and  the  capsule 
re  rained,  as  in  the  usual  operation. 

2u(L — There  is  no  necessity  for  a  secondary  operation 
to  remove  opaque  capsule. 

3i^d. — I  have  repeatedly  seen'  patients  come  to  the 
hospital,  months  after  a  cataract  operation  had  been 
performed  in  which  the  lens  was  removed  by  opening  the 
capsule  by  means  of  a  cystotome,complain  of  blurred  vision 
amounting  to  marked  astigmatism  in  some  cases.  The 
pupil  in  such  cases  is  clear,  the  cornea  clear  and  even, 
and  the  line  of  incision  almost  invisible.  If  the 
■eye  be  examined  by  the  direct  ophthalmoscopic  method, 
the  capsule  will  be  seen,  although  jjirfvctlj/  transp/ircnt, 
wrinkled  into  folds.  In  such  cases  tearing  the  cap- 
sule across  with  a  needle  invariably  gives  good 
vision.  This  wrinkling  into  folds  of  a  transparent 
capsule  is  best  seen  in  those  cases  in  which  the  capsule 
is  opened  by  the  point  of  the  linear  knife  when  travers- 
ing the  anterior  chamber  in  making  the  corneal  inci- 
sion. If  the  capsule  is  retained  in  sitii^  and  remains 
transparent,  which  can  only  occur  if  its  attachment  to 
the  suspensory  ligaments,  from  which  it  derives  its 
nourishment,  is  not  destroyed,  then  it  must  wrinkle  into 
folds  when  the  eye  recovers  after  the  operation,  for 
being  non-elastic  and  not  having  the  support  of  the 
lens  su])stance,  there  is  nothing  to  preveTv*:  it  from  form- 
ing folds.  Now,  this  cannot  occur  wlien  the  lens  is 
removed  entii'e  in  its  capsule,  and  I  find,  as  a  matter 
of  fact,  that  the  vision  in  such  cases  is  clearer  and 
more  defiued  than  when  the  capsule  is  left  behind. 

4ith. — You  can  operate  on  an  immature  cataract 
without  running  tlie  risk  of  settting  up  iritis  or  having  to 
do  a  second  operation,  to  remove  opaque  cortical  matter 
and  capsule,  the  objections  to  operating  on  an  immature 
cataract.  The  disadvantages  are — 

Isf. — Greater  skill  and  more  delicate  manipulation 
required,  which  cannot  be  acquu'ed  by  all,  and  only  after 
much  patient  practice  by  some. 


2nd. — It  is  a  more  difficult  operation. 

3rd. — liisk  of  vitreous  escaping  by  misdirected,  ex- 
cessive or  unequal  pressure  during  manipulation. 

Ath. — A  slightly  larger  incision.  > 

5th. — The  capsule  sometimes  bursts  when  the  lens  is 
on  the  point  of  escaping,  and  as  in  such  cases  the  attach-: 
ment  of  the  capside  to  the  suspensory  ligament  is  de- 
stroyed, and  its  source  of  nomishment  cut  off,  ii  left 
behind,  it  invariably  turns  opaque  and  requu-es  su.b-; 
sequent  removal.  So,  if  this  accident  occurs,  I  always 
endeavour  to  remove  the  capsule  with  iris  forceps^ 
even  at  tlie  expense  of  a  slight  escape  of  vitreous  ;^ 
and  should  it  occur  I  can  generally  remove  it 
within  the  first  two  or  three  days  after  the  oper- 
ation ;  for  I  find  it  better  to  open  up  the  wound  and 
remove  it  early  rather  than  wait,  for  its  presence 
invariably  sets  up  iritis  and  endangers  the  eye.  I  am 
fully  convinced  the  capsule  can  never  undergo  complete 
absorption ;  it  may  shrivel  up  and  fall  behind  the  irisi 
so  as  to  be  out  of  the  axis  of  vision,  but  being  fibrous 
in  structiu'e,  it  can  never  be  completely  absorbed.  In 
some  cases,  at  the  time  of  operation  it  falls  behind  the 
upper  part  of  the  iris  out  of  view,  and  if  I  fad  to 
grasp  and  remove  it  after  two  or  three  attempts  I  leave 
it,  and  on  the  second  day  after  operation  I  almost  invari- 
ably find  it  opaque,  filling  the  pupU  and  easy  to  remove. 
I  never  ddate  the  pupd  with  atropine  bef oie  the  opera- 
tion, as  I  find  by  having  an  active  pi  pil,  although  there 
may  be  a  risk  of  bruising  the  circular  fibres  of  the  iris 
by  the  passage  of  the  cataract  through  the  pupil,  there 
is  less  chance  of  a  bead  of  vitreous  following  the 
cataract,  since  the  iris  at  once  retracts  within  the 
anterior  chamber  as  soon  as  the  cataract  escapes  ; 
whereas  should  the  pupil  be  dUated  with  atropine  it 
remains  prolapsed  after  the  escape  of  the  cataract,  and 
has  to  be  returned  into  the  anterior  chamber  by  a 
curette  or  scoop. 

A  4  per  cent,  solution  of  hydrochlorate  of  cocaine  is 
instilled  thi-ee  times  into  the  eye,  once  10  minutes  before 
t!ie  operation,  again  5  minutes  before,  and  the  third  time 
just  before  the  operation  is  commenced.  After  the 
operation,  a  layer  of  damp  lint  soaked  in  fi'esh  j^ellow 
wash  is  applied,  and  both  ej'es  fixed  with  a  light  muslin 
bandage  without  any  pad.  On  the  third  day  the  lint 
and  bandage  are  removed  and  reapplied,  and  so  on  for 
four  days,  after  which  the  bandage  is  discontinued,  the 
pupil  dilated  with  atropine,  and  a  layer  of  damp 
lint  worn  as  a  screw  in  fi'ont  of  the 

In  those  cases  in  which  the  capsule  has  burst  and 
retained,  I  instil  a  drop  or  two  of  liquor  atropine  after 
the  operation. 

No  antiseptics,  excepting  fi-esh  yellow  wash,  are  used. 
The  eye  is  washed  with  boiled  distilled  water  and  dress- 
ed with  yellow  wash,  and  the  instruments  washed  after 
each  opera  lion  in  boiling-  distilled  water. 

Generally  on  the  eleventh  day  the  patient  is  well 
enough  to  go  out.  All  are  supplied  with  cataract  spec- 
tacles before  discharge,  +  11  D  for  distance  and  -|-  14  D 
for  reading,  suit  the  majority  of  such  patients.  Pauper 
patients  are  given  spectacles  gratis,  and  those  able  to 
pay  can  purchase  them  from  the  stock  in  the  hospital. 
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.  Eight  hundred  and  twenty-four  cataract  operations 
were  performed  in  1892  and  1,145  during  1893  by 
the  new  method,  and  in  current  year  up  to  the  end 
of  November  1894,  755  operations  have  been  performed, 
out  of  which  677  were  successful  (or  about  90  percent.) 


ON  THE  TREATMENT  OF  CERTAIN  CASES 
OF  IMPAIRMENT  OF  VISION  AFTER  SUC- 
CESSFULLY OPERATING  FOR  CATARACT 

■  BY  LACERATING  THE  HYALOID  MEM- 
BRANE. 

r>T  G.  H.  FINK, 
Surrjeon-Captaii),  I.  JI.  S. 

I  wouT.D  venture  to  offer  a  few  remarks  on  a  certain 
condition  of  the  eye,  which  impairs  vision  in  a  small 
percentage  of  cases  in  India  after  a  successfid  operation 
for  cataract  has  been  undertaken. 

The  methods  of  operation  for  cataract  which  I  have 
adopted  for  the  last  six  years,  in  over  1,000  operations 
performed  by  myself,  are  the  recognised  methods  of 
Eui'opean  sm-gery  under  as  strict  antiseptic  precautions 
as  are  at  my  command,  and  with  such  modifications  as 
are  suggested  to  me  in  considering  my  patient's  powers 
of  endurance  and  fitness  from  every  conceivable  point. 

In  our  hospitals  in  India,  which  are  frequented 
chiefly  by  the  poor,  we  witness  various  grades  of 
poverty  and  various  conditions  of  robustness  of  health, 
which  need  our  full  consideration  and  demand, 
most  careful  attention,  in  some  cases  necessitating 
om'  fitting  our  patient  for  such  a  grave  operation 
as  we  are  about  to  undertake.  Unfortunatelj^,  the 
ignorant  do  not  see  the  force  of  waiting  to  undergo 
this  preparation,  and  many  of  them  abscond.  We 
are  then  compelled  to  undertake  our  operations  on  the 
spur  of  the  moment,  without  further  consideration. 
Skilfulness  and  dexterity  of  course  are  gained  by  a  wide 
experience;  but  that  surgeon  is  most  skilful  and'  dexter- 
ous who  pays  most  regard  to  the  pros  and  conn  of 
his  case  before  him,  ere  he  lifts  his  scalpel  or  his  knife 
to  undertake  an  operation. 

The  question  of  iridectomy,  about  which  there  has 
been  so  much  controversy  of  recent  years  among 
British  surgeons,  seems  to  attract  more  attention  than 
the  condition  of  the  patient  as  to  his  fitness  or  other- 
wise for  the  operation,  and  the  momentous  question  has 
been  in  many  matters  overlooked,  while  iridectomy  or 
non-iridectomy  has  been  held  responsible  for  inflamma- 
tion of  the  tissues  of  the  ej^e,  if  it  shoiild  set  in. 

The  question  of  iridectomy  undoubtedly  is  one  of 
great  importance  to  the  ophthalmic  surgeon  ;  but  upon 
it  alone  does  not  hinge  the  whole  results  of  our  opera- 
tion. I  maintain  that  our  methods  of  operation  on 
various  patients  require  to  be  carefully  selected  in  the 
operations  for  cataract,  as  in  the  treatment  of  pneu- 
monia or  any  other  disease. 

'  I  feel  that  the  surgeons  of  the  present  day  in  India 
have  achieved  the  residts  that  they  have,  by  skilful  care 
in  steering  their  patients  tlirough  difficulties  which 
beset  them,  and  I  believe  that  the  question  of  iridec- 


tomy is  decided  upon  wherever  there  is  some  distinct 
indication  for  such. 

The  matter  of  iridectomy  or  non-iridectomy  by 
myself  is  one  of  selection,  alter  fully  considering  the 
nature  of  the  cataract  and  the  condition  of  my  patient. 

"  Never  perform  iridectomy  if  you  have  no  special 
and  immediate  reasons  to  do  so." 

The  special  and  immediate  reasons  which  I  take 
into  consideration  are  — 

(a)  The  nature  of  the  cataract.  The  large  nuclear 
and  black  cataracts  are  generally  diflicult  to  extract 
without  iiidectomy,  because  the  lens  is  large  and  hard, 
and  in  extraction  the  pressure  and  strain  on  the  iris  is 
too  great,  whdst  the  sudden  I'elief  of  tension  from  behind 
ruptiu'es  the  hyaloid  membrane  and  vitreous  escapes. 
In  cortical  and  fluid  cataracts  no  iridectomy  is  required. 

(b)  The  condition  of  the  cornea.  If  there  be  the 
slightest  indications  of  haziness  or  irritability  around 
the  edge  of  cornea,  iridectomy  is  performed. 

(c)  Grlaucomatous  tendency  in  the  eye  operated 
on,  or  in  the  other  eye. 

{d)  In  cases  where  there  is  a  central  leucoma 
present. 

(e)  Where  the  iris  has  accidentally  presented  in 
front  of  the  knife  and  cannot  be  moved  out  of  the  way, 
and  has  therefore  to  be  boldly  cut  through. 

The  next  question  as  to  whether  the  capsule  of  the 
lens  shoidd  be  pricked  or  not  is  dealt  with  according 
to  the  following  circumstances : — 

(a)  The  natm'e  of  the  cataract.  If  fluid  or  cortical, 
it  can  be  easily  extracted  without  laceration  of  the 
capsvde.  There  are  exceptional  cases  where  I  have 
extracted  nuclear,  striated  and  black  cataracts  without 
pricking  the  capsule.  It  is  always  worth  trying  to 
extract  the  cataract  without  pricking  the  capsule,  and 
if  it  comes  away  easily,  well  and  good;  if  not,  you  prick 
the  capsule,  and  the  immediate  effect  of  this,  if  done 
according  to  Tweedy's  method,  is  to  produce  an  increas- 
ed dilatation  of  the  pupil  frequently  through  which 
the  lens  gains  an  easy  exit.  This  fact  has  led  me  in 
several  cases  to  decide  upon  iridectomy  or  not.  If  I 
find  that  by  pricking  the  capsule  the  pupil  immediately 
dilates,  I  have  very  rarely  found  it  necessary  to  per- 
form iridectomy,  for  the  lens  comes  away  very  easily 
by  gentle  coaxing,  with  that  degree  of  pressm'e  with 
the  cur'ette  which  is  necessary. 

You  can  easily  understand  that  such  a  cataract  as  a 
Morgagnian  cataract,  which  consists  chiefly  of  fluid  cortex, 
with  a  small  nucleus  floating  in  it  and  enclosed  within 
a  capsule,  would  easily  adapt  itself  to  the  opening  of 
the  pupillary  area,  which  is  already  dilated  hj  means  of 
atropine,  and  the  only  difficulty  Avhich  is  experienced 
in  the  extraction  of  such  a  cataract  whole  in  its  capsule 
and  without  iridectomy  is  the  degree  of  pressiu'e 
to  be  exercised  in  coaxing  it  out,  which  pressure 
is  a  sort  of  muscular  seme,  which  only  the  experienced 
hand  could  fully  appreciate  the  meaning  of. 

Morgagnian  cataracts  are  peculiarly  adapted  to  such 
operations,  owing  to  their  power  of  accommodating 
themselves  to  the  opening  of  the  pupillary  area  through 
which  they  gain  an  easy  exit. 
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It  is  my  practice,  after  extracting  a  cataract,  to  test 
tlie  patient's  vision  immediately  by  holding  up  fingers 
to  count,  in  order  to  satisfy  myself  that  vision  is  present, 
and  that  no  cause  of  impaii-ment  exists  which  can  be 
removed  at  one  sitting.  It  also  satisfies  that  eagerness 
and  curiosity  of  the  patient  and  his  friends  ;  otherwise 
there  is  frequently  an  attempt  made  duiing  after- 
treatment  to  remove  the  antiseptic  plaster  or  the  pad  and 
bandage.  Of  course,  the  closure  of  one  eye  or  both 
after  operation  is  merely  a  matter  of  experience  ; 
but  I  prefer  to  cover  both  and  use  the  antiseptic 
plaster,  which  is  a  solution  of  gum  and  mercury  lotion 
(1  in  5,000),  into  which  a  piece  of  blue  &ilk  is  dipped, 
with  two  slits  or  openings  for  either  canthus  to  dis- 
charge secretions.  The  advantage  of  the  plaster 
over  the  pad  or  bandage  in  India  is  that  it  is  cooler, 
and  that  it  adheres  like  a  splint  to  the  eyelids.  On 
the  patient  endeavouring  to  remove  it,  it  adheres  to 
the  downy  hairs  and  produces  pain  by  pulling  on  them, 
and  the  attempt  is  abandoned. 

I  claim  for  the  immediate  testing  of  vision  after  a 
cataract  operation  another  great  advantage,  namely, 
that  in  about  1  to  1^  per  cent,  cases  operated  on,  I  have 
discovered,  after  the  most  successful  operation  for 
cataract  has  been  performed,  the  patient  has  declared  that 
he  could  not  see  at  all.  On  testing  vision  by  holding 
up  fingers  to  count,  the  patient  is  not  able  to  see  to 
count,  but  says  that  something  is  moving  before  his 
eyes.  To  the  naked  eye  of  the  operator,  there  seems 
no  cause  whatever  to  account  for  this  result.  The  centre 
of  the  pupillary  area  being  black,  and  no  soft  cortex 
or  membrane  is  seen  to  be  floating  about.  In  India  it 
can  generally  be  seen  if  present,  owing  to  the  splendid 
light  one  generally  has.  On  examining  the  eye  with  a 
magnifying  glass  carefully,  a  diffuse  and  deep  haziness 
IS  observed  in  the  centre  which  gradually  fades 
away  towards  the  periphery.  In  my  first  case,  I  en- 
deavoured to  remove  this  haziness  with  the  point  of  the 
cystotome  introduced  to.the  centre  of  the  area  very  care- 
fully and  under  antiseptic  precautions.  On  trying  to 
remove  the  hazy  membrane,  the  cystotome  met  with 
some  resistance,  and  on  further  attempts,  it  was  notic- 
ed that  the  membrane  gave  way,  the  hazy  area  was 
now  occupied  by  a  jet  black  appearance,  and  on  removal 
of  the  cystotome,  a  few  drops  of  vitreous  escaped.  I 
immediately  closed  the  lid  over  the  eye,  allowed  it  to 
rest  for  a  while,  and  then  very  carefully,  by  means  of 
Depmarre's  retractors,  lifted  the  upper  lid  and  tested 
vision  with  the  fingers.  The  patient  said  he  could  see, 
and  saw  very  clearly  indeed.  I  closed  the  eyes, 
applied  glycerine  and  belladonna  to  the  eyebrow, 
applied  the  antiseptic  plaster,  and  as  an  additional  safe- 
guard, the  pad  and  bandage  over  the  plaster  on  drying 
of  the  same.  The  following  prescription  was  also 
administered : — 

R  Quinise  Disulphatis  gr.  ii 

Opii  gr.  1-1 

Mix  and  make  a  pill.  Sig :  To  be  taken  thrice  a  day. 
_  I  have  since  had  several  cases  of  this  peculiar  con- 
ditiop  after  the  operation  for  cataract  has  been  success- 


fully performed,  and  have  invariably  dealt  with  them 
in  a  similar  manner  with  the  most  satisfactory  results 
to  vision. 

Ophthalmologists  have  varied  in  their  opinion  from 
time  to  time  as  to  the  identity  of  the  posterior  cap- 
sule of  the  lens,  with  the  hyaloid  membrane ;  but  the 
most  recent  opinion  is  that  they  are  not  identical,  but 
distinct  membranes.  Such  being  the  case,  I  am  firmly 
of  opinion  that  in  aphakic  eyes  in  which  this  peculiar 
form  of  impaired  vision  exists,  the  hyaloid  membranes 
is  responsible  for  this  condition  after  a  successful  oper- 
ation for  cataract  has  been  performed. 

The  escape  of  vitreous  externally  in  such  cases  is 
scarcely  appreciable,  although  no  doubt  it  advances 
into  the  anterior  chamber  in  some  cases ;  but,  as  a  rule, 
if  the  operation  be  performed  with  a  delicate  touch, 
and  the  cystotome  removed  carefully  and  quickly,  and 
the  eyelid  closed  over  gently  for  a  little  while  before 
testing  vision  again,  no  external  escape  of  vitreous 
occurs. 

Is  this  condition  a  secondary  cataract,  or  is  it  the 
form  of  cataract  known  as  posterior  polar  cataract  or 
what  ? 

Fuchs  says  with  regard  to  cataracta  secundaria :  "  It 
often  happens,  even  in  cases  in  which  the  operation  has 
been  well  performed,  that  the  result  of  the  operation  is 
impaired  by  the  retention  of  portions  of  the  cataract. 
This  happens  particularly  when  the  operation  is  done 
on  immature  cataracts ;  but  by  no  means  fails  to  occur 
also  in  those  that  are  mature  or  hypermature.  If  the 
anterior  capsule  is  thoroughly  opened,  the  portions  of 
lens  left  behind  (if  they  were  not  already  opaque  previ- 
ously) grow  opaque,  swell  up  and  become  absorbed. 
In  this  case,  therefore,  a  pure  black  pupil  is  ultimately 
obtained.  But  if  the  layers  of  the  capsule  become 
agglutinated  early  and  shut  off  the  remains  of  lens 
substance  from  the  aqueous,  these  remains  are  not 
absorbed,  but  persist  as  a  white  membranous  opacity. 
This  is  called  "after  cataract"  {cataracta  secundaria). 
If  this  is  present  in  only  one  part  of  the  pupil,  while 
another  part  of  it  is  quite  clear,  the  sight  may  be  per- 
fect. But  if  the  whole  pupil  is  fiUed  by  the  secondary 
cataract,  the  sight  is  diminished  in  proportion  to  the 
density  of  the  opacity.  It  may  also  happen  that  the 
after-cataract  does  not  develope  until  later  on ;  the 
epithelium  of  the  anterior  capsule  which  has  been  left 
behind  proliferating  and  inducing  a  secondary  thicken- 
ing and  opacity  in  the  latter.  After- cataract,  when 
it  interferes  with  sight,  requires  a  secondary  operation, 
namely,  discission  or  simple  linear  extraction.  The 
secondary  operation  should  be  performed  not  sooner 
than  four  weeks  at  earliest  after  the  cataract  extraction. 

Swanzy  classifies  secondary  cataract  under  the 
following  heads  : — 

(a)  Posterior  polar  cataract. 

(b)  Total  secondary  cataract  often  ensues  upon 
contact  of  the  lens  with  inflammatory  products  in 
the  eye,  e.g..,  where  false  membranes  have  been 
produced  by  inflammation  in  the  uveal  tract.  It  is 
sometimes  then  called  cataracta  accreta,  when  the  iris 
or  ciliary  processes  are  adherent  to  it.    Cataract  is  also 
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caused  by  detachment  of  the  retina,  intraocular  tumour, 
absolute  glaucoma,  etc.  The  reason  of  this  is  that  the 
lens  in  these  cases  imbibes  abnormal  nutrient  fluid 
from  the  diseased  tissues  with  which  it  is  in  contact. 

Such  cataracts  often  undergo  a  further  degeneration 
and  become  calcareous.  These  secondary  cataracts 
rarely  come  within  the  range  of  treatment,  as  the 
diseases  which  give  rise  to  them  are  usually  destructive 
to  sight.  When  occasionally  they  can  be  dealt  with, 
they  should  be  extracted. 

The  term  "  secondary  cataract  "  is  also  used  in  cases 
in  which,  after  a  cataract  extraction,  the  capsule  of  the 
crystalline  lens  which  is  left  behind  presents  an 
obstacle  to  good  sight. 

Meyer,  Freeland  Fergus,  state  :  "  Under  the  name 
of  secondary  cataract  are  individual  opacities  of  various 
kinds,  which  are  formed  in  the  pupillary  field  after  a 
cataract  operation,  and  which  prevent  the  complete 
re-establishment  of  vision. 

"  As  a  general  rule,  we  must  take  care  not  to  perform 
any  secondary  operation  shortly  after  the  extraction  of 
cataract.  The  time  which  we  must  wait  varies  with 
the  duration  and  severity  of  the  inflammatory  process 
which  the  eye  has  undergone.  We  should  decide  to 
perfonn  a  secondary  operation  only  Avhen  all  traces 
of  irritation,  such  as  swelling  of  the  lids,  photophobia, 
and  pericorneal  injection  have  disappeared.  If  we  do 
otherwise,  we  are  apt  to  revive  the  inflammation,  and 
not  only  lose  the  benefit  which  may  be  derived  from  our 
operation,  but  also  find  that  other  opacities  are  added 
to  those  which  already  exist.  It  then  becomes  neces- 
sary to  subject  the  patient  to  another  long  period  of 
waiting  before  we  can  attempt  another  operation  on 
the  eye." 

No  yes  states :  "  In  a  large  proportion  of  cases,  some 
membraniform  obstruction  appears  in  the  pupil  after 
the  operation.  We  have  every  grade,  and  may  speak 
of  the  simple  and  the  complicated  secondary  cataract. 
The  simple  may  be  extremely  thin  and  nearly  trans- 
parent or  quite  thick  and  opaque. 

"  The  complicated  varieties  of  membranous  cataract 
appear  immediately.  The  rule  with  these  is  that  they 
thicken  and  contract,  and  draw  the  adherent  iris  up 
to  the  wound,  and  may  obliterate  the  pupil.  Conse- 
cutive changes  may  be  severe,  and  the  eye  go  into 
atrophy  with  detachment  of  the  retina,  the  vitreous 
become  fluid,  and  the  changes  which  cyclitis  causes  may 
ensue.  From  this  may  follow  also  the  irritation  which 
sets  up  sympathetic  ophthalmia.  The  time  when  second- 
ary cataracts  may  be  operated  on  is  not  easily  deter- 
mined, but  is  seldom  not  less  than  within  four  weeks 
or  three  months  ;  never  until  all  irritability  of  the  eye 
has  ceased  ;  and  this  may  be  after  six  months  or  a 
year." 

With  regard  to  posterior  polar  cataract  {cataracta 
polaris  pod  rior)  Puchs  states :  "  Cataracta  polaris 
posterior  consists  of  a  small  white  dot  at  the  pos- 
terior pole  of  the  lens,  which,  on  account  of  its 
deep  location,  is  generally  to  be  discovered  only  with 
the  opthalmoscope.  It  belongs  to  the  posterior  capsule, 
upon  the  posterior  surface  of  wliich  it  is  deposited, 


hence  also  called  posterior  central  capsular  cataract. 
Posterior  polar  cataract  is  congenital,  and  it  dates 
from  the  time  when  the  hyaloid  artery  passed  through 
the  vitreous  to  the  posterior  pole  of  the  lens.  When 
this  disappears  incompletely,  some  of  its  tissues 
remains  upon  the  posterior  capsule.  Hence,  we  some- 
times find  posterior  polar  cataract  simultaneously  with 
persistence  of  the  hyaloid  artery.  The  interference 
is  inconsiderable  when  the  cataract  is  small. 
Treatment — none. 

The  anterior  and  posterior  polar  cataracts  are 
capsular,  while  the  partial  stationary  cataracts  are  all 
lenticular. 

Swanzy,  Meyer  and  Freeland  Fergus,  together  with 
Carter  and  Frost,  and  Noyes  of  New  York,  ail  agree 
that  posterior  polar  cataract  is  situated  in  the  poste- 
rior layers  of  the  lens  or  its  capsule,  which  converge 
towards  the  posterior  pole.  Some  believe  it  is  con- 
genital or  acquii'ed  or  both;  but  all  are  agreed  with 
the  point  that  it  has  some  connection  with  deep  mis- 
chief within  the  eye  as  the  result  of  disseminated  choroi- 
ditis, retinitis  pigmentosa,  diseased  vitreoiis  or  other 
deep  seated  changes  of  the  inner  tunics  of  the  ej'e. 
Noyes,  of  New  York,  states  that  it  is  associated  with 
hyalitis  and  myopia.  Juler  regards  it  as  a  spurious 
form  of  cataract,  since  there  is  no  opacity  of  the  lens 
or  its  capsule,  but  merely  a  small  piece  of  the  capsulo- 
pupillary  membrane  adherent  to  the  latter,  and  that 
the  acquii-ed  form  is  progressive.  Juler  al^o  clearly 
states  that  the  congenital  form  is  probally  in  some 
way  connected  with  imperfect  absorption  of  the  foetal 
hyaloid  artery,  and  cases  have  been  recorded  in  which 
a  minute  thi'ead,  corresponding  in  po-ition  and  size  to 
that  structure,  has  been  visible,  passing  back  from  the 
opacity  towards  the  optic  disc.  I  am  of  opinion  that 
Juler's  view  of  this  particular  form  of  cataract  is  the 
correct  one,  namely,  that  it  has  no  connection  with  ^he 
posterior  layer  of  the  capsule  of  the  lens,  nor  Avith  the  lens 
itself,  for  the  simple  reason  that  in  cases  where  the  lens 
has  been  extracted  whole  in  its  capsule,  it  is  found  to 
exist,  and  the  only  conclusion  I  can  draw  is  that  its 
position  is  in  the  fossa  patellaris  of  the  hyaloid 
membrane.  That  it  may  be  congenital  or  acquired,  I 
also  agree  with,  and  that  the  latter  form  is  of  a 
progressive  nature. 

I  place  before  you  the  accompanying  diagrams 
from  plate  XV  of  Juler's  work  on  the  Eye,  showing 
posterior  polar  cataract  as  seen  by  the  ophthalmoscope 
(red)  and  by  obliquef ocal  illumination  (black).  In  both 
these  diagrams  the  cataract  presents  a  stellate  appear- 
ance, which,  in  the  congenital  fonn  is  explained  by 
the  traction  of  the  fine  shrivelled  thread  of  the  foetal 
hyaloid  artery  in  the  centre  of  its  attachment  to  the 
hyaloid  membrane  at  the  fossa  patellaris.  Moreover, 
when  the  eye  is  examined  under  the  ophthalmoscope  or 
by  obliquef  ocal  illumination,  there  is  the  act  of  accommo  - 
dation  which  also  comes  into  play,  and  the  lens  which 
alters  its  convexity,  and  in  doing  so  carries  the  posteri- 
or capsiile  with  it  forward,  still  further  draws  upon  the 
centi-al  line  of  .attachment  by  its  contiguity  to  the 
hyaloid  membrane  ;  hence  the  stellate  appearance. 
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Whether  the  acquired  form  of  posterior  polar  catar- 
act is  due  to  diseased  condition  of  the  deep  tunic  of  the 
eye  alone,  or  can  be  produced  by  abnormal  tension  of 
the  globe,  or  by  pressure  of  the  swollen  and  opaque 
lens  against  the  hyaloid  membrane  in  the  process  of  its 
development  and  maturity,  whilst  in  some  cases  false 
membranes  form  in  the  fossa  patellaris  by  reason  of  the 
pressure  exerted,  is  a  matter  for  futui'e  investigation 
find  enquiry  ;  but  whatever  the  changes  might  be  that 
take  place,  I  am  inclined  to  give  theii-  particular  form 
of  impairment  of  vision  after  successfully  operating  for 
cataract  the  name  of  "  hyaloid  cataract,''  a  term  which 
is  given  to  crescent-shaped  opacities  of  the  lower  por- 
tion of  the  posterior  capsule,  and  which  should  no 
longer  continue  to  be  applied,  since  the  hyaloid  mem- 
brane is  no  longer  considered  identical  with  the  posterior 
capsule  of  the  lens. 

The  conditions  observed  by  myself  after  the  perform- 
ance of  over  one  thousand  cataract  extractions  by 
various  methods  to  meet  the  particular  form  of  cataract, 
together  with  the  condition  of  the  patient  and  his  eye, 
do  not  lead  me  to  suppose  that  this  particular  impair- 
ment of  vision  can  occur  after  a  succes.-fiil  operation  for 
cataract  has  been  undertaken  with  all  the  care  and 
precautions  possible.  The  changes  might  be  secondary 
to  the  developmental  period  of  a  cataract,  or  to  the 
progressive  changes  of  diseased  inner  tunics  of  the  eye  ; 
but  the  latter  condition,  in  my  opinion,  is  rare,  and,  if 
progressive,  I  believe  it  can  be  arrested  by  the  operation 
of  discission  or  dilaceration  of  the  hyaloid  membrane 
with  a  light  touch  of  the  cystotome.  The  posterior 
layer  of  the  capsule  of  the  lens  might  present 
false  membraniform  attachments  by  agglutination, 
owing  to  its  proximity  to  the  hyaloid  membrane  in 
the  fossa  patellaris,  and  in  such  cases  it  is  advisable  to 
extract  the  lens  whole  in  i's  capsule,  and  if  there  still 
be  impairment  of  vision  by  testing  vnth.  the  fingers, 
then  laceration  of  the  hyaloid  membrane  vertically 
from  below  upwards  should  be  undertaken  immediately. 

The  changes  in  the  vitreous,  choroid  and  retina 
might  possibly  be  secondary  to  changes  by  pressui-e 
and  adhesions  in  the  fossa  patellaris.  It  is  a  curious 
fact  that  in  lacerating  the  hyaloid  membrane  in  this 
condition,  the  vitreous  has  no  tendejicy  to  escape  rapid- 
ly or  in  large  quantities  externally.  It  is  rare  for  it  to 
do  80  if  the  operation  be  done  with  a  light  touch.  It 
is  probably  due  to  some  change  occurring  in  the 
external  wall  of  the  canal  of  Stilling  which  passes 
through  the  vitreous  and  causes  the  cellular  structure 
within  to  form  fine  adhesions  which  support  the  fluid 
structm-es  as  if  in  the  meshes  of  very  fine  stroma.  Parti- 
cularly might  this  be  the  case  where,  as  J uler  states,  the 
remnant  of  the  hyaloid  ajtery  is  a  fine  thread,  which 
acts  almost  like  a  foreign  body  and  sets  up  changes. 
We  know  that  foetal  remnants  are  capable  of  lighting 
up  mischief  in  adults  by  their  mere  presence. 

[  am  anxious  to  impress  upon  you  the  importance 
of  testing  vision  immediately  after  cataract  operations. 
It  is,  I  feel,  'now  of  the  utmost  importance  to  note 
tlie  changes  which  occur  in  every  eye  which  gives  symp- 


toms of  cataract  formation,  making  an  ophthalmoscopic 
examination  from  the  very  oul  set  of  the  disease  until  its 
full  maturity.  In  our  dispensary  practice  in  India, 
this  is  a  difficult  matter  frequently,  and  only  excep- 
tionally can  we  follow  a  case  in  its  earliest  stage 
to  the  termination.  It  is  better  for  the  surgeon  to 
satisfy  the  curiosity  of  his  patient  and  his  friends  in  the 
matter  of  vision  after  the  operation,  rather  than  run 
the  risks  of  examination  by  the  patient  and  his  friends, 
whose  cviriosity  will  be  satisfied  in  the  wards  during 
youi"  absence.  Dirty  fingers  and  rough  hands  remove 
the  plaster  or  pad  and  bandage  and  the  eye  is  lost.  I 
claim  for  this  particular  mode  of  treatment  of  impair- 
ment of  vision  as  great  an  advantage  as  the  modern 
operation  of  litholapaxy  has  over  lithotomy.  It  is  far 
better  to  remove  the  impairment  at  one  sitting,  rather 
than  wait  weeks  or  months  after  cataract  extraction  has 
been  performed.  The  operation  of  the  discission  or  dil- 
aceration for  secondary  cataracis  as  performed  at  the 
present  day  cannot  be  undertaken  from  four  to  six 
weeks  after  cataract  extraction  has  been  performed. 
Long  waiting,  in  some  cases  for  months,  certainly  gives 
time  for  firmer  adhesions  by  false  membranes  which  in- 
crease the  risks  of  a  secondary  operation. 

The  escape  of  vitreous,  which  is  regarded  as  one  of 
the  accidents  in  cataract  operations,  need  not  be  feared 
so  tenibly  after  the  eye  has  been  deprived  of  the  lens. 
It  certainly  is  an  accident  to  be  feared  before  the  lens 
is  extracted  for  obvious  reasons  ;  but  in  this  particular 
impau'ment,  it  certainly  seems  rather  an  advantage,  since 
vision  is  clear,  and  remains  so  till  the  termination  of  the 
treatment  in  hospital,  which  is  about  fifteen  days  on  an 
average.  I  have  seen  some  of  my  patients  a  year  or  two 
after  the  operation,  and  have  only  been  obliged  to 
adjust  their  spectacles,  whilst  in  other  respects  there  has 
been  clear  vision. 

Very  seldom  has  it  fallen  to  my  lot  to  perform 
the  secondary  operation  for  cataract ;  and  I  have  the 
greatest  faith  in  cases  of  doubt,  where  pieces  of  cortex 
have  been  left  or  lurk  behind  the  iris,  in  the  use  of 
grey  powder  grains  iii  to  v,  Dover's  powder  gr.  iii 
to  V  three  times  a  day.  Occasionally,  when  these  fail, 
iodide  of  potassium  gr.  iii  to  v,  water  ounce  i,  will 
be  found  most  useful  at  the  very  outset  of  the  treat- 
ment ;  but  their  effects  need  to  be  most  carefully  watch- 
ed daily,  and  in  the  case  of  the  former,  ptyalism  must 
not  be  allowed  to  come  on,  whilst  in  the  latter,  con- 
junctivitis and  lacrymation  sometimes  set  in;  but  the 
drug  must  promptly  be  stopped  when  this  is  observed. 
I  believe  that  these  dinigs  when  used  as  directed  have 
powerful  absorbent  properties,  and,  if  persevered  in,  I 
am  convinced  that  secondary  cataracts  ought  to  be  less 
common  than  they  are  at  the  present  time. 


DISCUSSION. 

J.  F.  Tvhy  (Siiharanpore)  remai'ked  tliat  the  plasters  spfiken 
of  by  Dr.  Fink  were  first  used  by  Snell,  and  were  described 
in  Braitliwaite's  Retrospect  about  seven  years  ago.  He  re- 
commended glim,  as  gelatine  was  so  difficult  to  obtain  ia 
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India.  The  gum  was  dissolved  in  1-3000  or  1-5000  perchloride 
of  mercury.  He  thought  tlie  advantages  of  the  plasters  had 
not  been  sulficientiy  appreciated  by  Indian  ophtlialmologists,  as 
they  are  cool,  form  a  splint  to  the  eye,  cannot  easily  be  removed 
by  the  patient,  and  admit  of  the  eye  being  readily  observed. 

M.  G.  Naidu  (Madras)  thought  that  a  compromise  between 
iridectomists  and  noa-iridectoraists  was  possible.  Tndian  ocu- 
lists appeared  to  favour  extraction  without  iridectomy,  wliile 
European  ophthalmologists  preferred  performing  iridectomy 
before  extraction.  To  him  tlie  explanation  of  this  portion  seem- 
ed to  be  that  in  India  cataractous  lenses  were,  as  a  rule,  mucii 
softer  than  tliose  met  with  in  Europe.  The  cause  df  this 
difference  migiit  be  ascribed  to  the  difiiarence  in  food  and  drink 
of  the  two  continents.  Animal  diet,  spirituous  liquors,  rheu- 
matism and  gout  might  account  for  hard  lens  in  Europe,  while 
rice  and  wheat  might  explain  the  softer  Ciitaractous  lenses  of 
India.  To  him  the  short  and  general  rule  seemed  to  be  this  : 
For  Europeans  and  Mahomedans  an  iridectomy  should  be  (ione 
previous  to  extraction,  while  for  Hindus  simple  dilatation  of  the 
pupil  with  atropine  was  the  only  preliminary  necessary. 

C.  Mitra  (Kashmir)  stated  that  he  had  adopted  Grsefe's  method 
ia  Kashmir,  whei  e  cataract  was  very  common.  The  question  of 
a  preliminary  iridectomy  was  decided  on  from  the  especial  fea- 
tures of  each  case.  He  could  not  see  that  the  decision  to  adopt 
iridectomy  ilepended  solely  on  racial  considerations.  He  empha- 
sised the  need  of  the  strictest  antisepsis  by  pointing  out  the 
benefit  his  own  practice  had  derived  from  adoption  of  such 
measures.  Personally  he  found  iodoform  ns  an  after  dressing 
too  iriitant,  unless  applied  on  a  lint  pad  in  the  form  of  ointment. 

/.  G.  T.  Rtarn  (Ranch!)  related  his  own  experience  of 
failure  to  obtain  good  residis,  till  he  placed  the  instruments  in 
bailing  water  previous  to  operating  In  no  case,  since  the  adop- 
tion of  this  procedm-e,  had  suppuration  occurred. 

D.  J.  jl/.  Shdh  (Junagadli),  in  cases  of  double  cataract,  recom- 
m'Mided  simultaneous  removal  to  save  time,  and  to  give  the 
patients  the  most  benefit,  as  they  never  return  for  an  operation 
on  the  second  eye  if  that  on  the  fiist  is  successful. 

Bhogwan  Dass  II  (Jullunder)  stated  that  he  did  not  perform 
a  preliminary  iridectomy  unless  the  pupil  were  irregular  and  the 
iris  adherent.  Having  made  the  inferior  incision  in  extracting  the 
lens,  he  made  pressure  above  at  the  top  of  the  cornea  with  a 
scoop  and  below  on  the  sclerotic.  By  means  of  this  procedure 
the  lens  slid  out  gently.  He  was  strongly  in  favour  of  antisep- 
tic dressings.  By  using  them  he  found  that  in  a  seiiea  oc  over 
500  cases  the  percentage  of  success  had  riseu  from  83  to  95. 

J.  Chaytor  White  Moznffernagar)  stated  that  he  found  that 
many  of  tlieeyes  metwith  showed  increased  tension  (T+-5-I-1  -"-S). 
Any  operation  which  in  any  way  produces  external  pressure  ou 
the  lens  and  contents  of  the  eye  was  apt  to  cause  rupture  of  the 
hyaloid.  He  found  that  in  Teale's  shallow  flap  operation  increas- 
ed pressure  was  produced  at  the  moment  of  turning  the  knife 
from  the  plane  parallel  to  the  plane  vertical  to  the  iris.  He  had 
consequently  abandoned  the  use  of  Taylor's  knife,  and  now  used 
a  Grsefe,  with  a  previously  dilated  pupil.  He  believed  the 
shifting  of  the  incision  away  from  the  baae  of  the  iris  (sclero- 
corneal  junction)  to  be  of  real  value  in  preventing  prolapse  of  the 
iris.  He  was  of  opinion  that  any  operation  performed  witliout 
iridectomy  should  not  have  the  incision  at  the  sclero-corneal 
junction. 

A  .  Powell  (Cachar)  was  surprised  that  such  a  strong  irritant  as 
1-2000  perchloride  solution  could  be  used  with  impunity.  He 
liad  often  known  pain  and  spasm  follow  the  use  of  1-4000  solu- 
tion. He  failed  to  see  the  advantages  of  the  inferior  sec- 
tion. He  did  not  know  that  one  rectus  muscle  was  to  be  feiired 
more  than  another.  He  thought  loss  of  the  vitreous  had  been 
too  lightly  regarded  by  previous  speakers.  He  preferred  a 
secondary  operation,  if  necessary,  to  losing  the  vitreous. 
He  had  given  up  iridectomy.  Starting  with  a  short  flap, 
tiie  flap  had  gradually  become  shorter,  ami  the  incision 
lower  down,  till  he  now  performed  with  a  Greefe's  knife 
— an  operation  very  similar  to  Teale's.  In  37  out  of  80 
cases  operated  on  this  year  atropine  was  instilled.  In  four 
of  these  cases  the   aqueous  failed  to  reforui.    He  wished  to 


enquire  if  others  had  met  with  the  same  large  proportion  in  the 
us3  of  the  diug.  He  removed  the  cortex  with  a  spud  or 
M'Keown's  irrigator.  The  advantages  of  the  operation  were 
less  pain  to  the  patient,  and  ti  e  absence  of  haemorrhage  to 
obstruct  the  field  of  operation.  The  disadvantage  of  having 
the  scar  so  near  the  pupil  was  the  occasional  occurrence  of 
traumatic  astigmation  from  "  kinking  "  of  the  cornea. 

II.  Gidney  found  perchloride  too  strong  an  irritant,  and  used 
boracic  acid  (I  in  40)  with  better  results.  He  cut  the  capsule 
whilst  making  the  corneal  incision.  He  was  adverse  to  operat- 
ing on  both  eyes  for  cataract  at  the  same  time. 

F.  P.  Maynard  (Calcutta)  did  not  think  the  impairment  of 
vision  described  by  Dr.  Fink  could  be  due  to  the  formation 
of  secondary  cataract.  If  it  had  been,  the  pupil  would  not 
have  been  perfectly  black,  nor  would  the  appearances  been 
those  descriljed.  iVIoreover,  secondary  cataract  could  not  de- 
velope  immediately,  its  rapidity  of  formation  and  extent  would 
depend  upon  the  quickness  with  which  the  lens  matter  and 
capsule  left  behind  were  shut  off  from  the  dissolving  influence 
of  the  aqueous  humour. 

Nor  would  posterior  polar  cataract  explain  the  case.  If  due 
to  the  congenit.il  cause,  the  inciilence  of  this  condition  of  im- 
pairment of  vision  would  be  the  same  in  patients  with  other 
diseases,  as  in  those  with  cataract.  Nor  did  the  acquired  foim 
of  posterior  polar  cataract  explain  the  condition,  for  laceration 
of  tlie  structure  mentioned  in  the  paper  would  not  improve 
vision.  Indeed  the  very  existence  of  this  acquiied  condition 
contra-indicated  operation.  The  speaker  was  of  opinion  that 
there  was  no  need  to  describe  the  condition  mentioned  iu  the 
paper  as  hyaline  cataract.  He  was  of  the  opinion  that  in 
these  cases  the  cataract  was  immature.  In  extraction  some 
transparent  layers  had  heen  left  behind  and  escaped  notice. 
Refraction  through  tliese  layers,  immediately  after  operation, 
an<l  before  much  physical  change  could  occur  in  them,  quite 
accounted  for  the  impairment  of  vision. 

Tlie  practical  outcome  seemed  to  be  that  in  operating  on 
immature  lenses,  it  might  be  belter  to  take  tlie  note  of  slight 
vitreous  prolapse  and  lacerate  the  posterior  capsule  to  prevent, 
as  far  as  possible,  secondary  cataract  formation. 

He  also  pointed  out  that  the  method  of  cataract  operation, 
described  by  Assistant-Surgeon  Mehr  Chand,  was  by  no  means 
new.  It  Was  described  in  standard  text  books  as  Pageustecher'a 
operutioa. 


CONJUNCTIVITIS  IN  JAILS  WITH  AN 
ANALYSIS  OF  750  CASES. 

BY  A.  RA.G.\SINGHAM,  M.B.,  CM., 

Colombo. 

The  following  notes  were  compiled  from  the  casee  of 
conjunctivitis  treated  at  the  Convict  Hospital,  Colomho, 
from  Ist  January  1891  to  the  7th  November  of  tha 
same  year.  This  jail  is  the  largest  in  the  island,  and  the 
cases  treated  here  may  he  taken  as  a  fair  type  of  the 
disease  as  met  with  in  the  Ceylon  prisons.  Some  of  the 
cases  treated  here  were  extremely  mild,  while  others 
were  of  the  most  severe  type,  and  a  very  large  number 
may  be  assigned  to  the  class  of  considerable  severity. 

It  would  hardly  be  necessary  to  premise  here  that 
among  the  jail  population  all  di.'^eabes,  especially  con- 
junctivitis, would  be  brought  under  treatment  from  the 
very  onset ;  and  hence  the  relative  value  of  the  follow- 
ing figures  and  the  conclusions  drawn  from  them  musi 
be  placed  on  a  somewhat  different  footing  from  th© 
statistics  of  the  civil  hospitals  and  private  practice : — - 
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Table  shoicing  the  number  of  days  spent  by  patients  in 
hospital. 


No.  of  days  spent  in  hospital 

No.  of  patients. 

1 

12 

2 

153 

3 

165 

4 

118 

5 

71 

6 

A  A 

44 

7 

29 

8 

23 

9 

16 

10 

20 

11 

5 

12 

12 

13 

8 

14 

2 

1 

±o 

14 

16 

5 

17 

6 

18 

3 

19 

3 

20 

2 

Above    ...    20  days. 

Rest. 

Almost  all  the  cases  treated  in  this  jail  were  in 
males,  and  the  females,  though  few  in  number  com- 
paratively, were  almost  exempt  from  this  disease  ;  and 
hence  it  would  be  reasonable  to  conclude  that  male 
prisoners,  from  hard  work,  exposure  to  the  sun,  and  the 
intrinisic  natm'e  of  their  occupations,  are  more  liable 
to  this  disease  than  females. 

By  careful  calculation,  the  average  stay  in  hospital 
of  an  individual  is  found  to  be  5 '37  days,  the  maximum 
being  76  and  the  minimum  one  day.  But  when  a 
patient  had  stayed  in  hospital  more  than  16  days,  some 
other  complication  or  intercuiTcnt  disease  must  be 
searched  for.  The  annexed  table  and  chart  could 
make  this  point  clear  ;  but  16,  25,  29,  32,  38,  46  and 
56  would  be  regarded  as  unusually  prolonged  periods. 

It  is  almost  self-evident  that  certain  trades  and  occu- 
pations, such  as  masonry,  lime-making,  stone-cutting, 
stone-polishing,  sledging,  brick-making,  would  predis- 
pose labourers  to  conjunctivitis,  and  these  presumptions 
are  fully  borne  out  by  figures.  The  annexed  table  and 
chart  would  make  this  plain  : — 


Occupations  in  Jail. 

No.  of 
casen. 

Mason's  party 

374 

Husk-beating 

128 

Sand  party 

32 

Levelling  party 

18 

Latrine  party 

15 

Fencing  party 

14 

Cleaners  and  sweepers  party 

10 

Cabbook  Cutting-party 

7 

Stone-cutting  and  breaking  party 

6 

Hospital  attendants 

3 

Lamp  lighter 

1 

Other  parties 

Diagram — 

No.  OF  CASES  TREATED  IN  THE  VARIOUS 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

Total  cases 


MONTHS  .- 

...  40 

...  101 

...  no 

...  121 

...  57 

...  70 

...  62 

...  64 

...  53 

...  51 

...  16 


...  745 


I  should  not  omit  to  mention  here  that  trachoma 
forms  an  important  factor,  both  in  causing  this  disease 
and  in  bringing  on  unfavourable  resiilts,  and  it  is  in 
such  cases  that  general  ulceration  and  sloughing  of  the 
cornea  are  liable  to  supervene,  owing  to  the  nutrient 
material  failing  to  reach  the  corneal  cells.  If  tracho- 
ma and  oedema  of  the  lids  should  exist  simidtaneously, 
the  unfavourable  termination  would  be  brought  on 
much  earlier. 

The  various  seasons  of  the  year  exert  a  powerful  in- 
fluence both  in  predisposing  to  and  exciting  this  disease. 
Thus  April  shows  the  largest  number,  and  October  the 
smallest,  according  to  the  statistics  of  the  hospital. 

In  a  jail  where  the  number  of  inmates  is  limited,  it  is 
not  an  uncommon  thing  for  one  person  to  be  readmitted 
again  and  again,  at  short  intervals,  for  the  same  disease, 
and  conjunctivitis  is  no  exception  to  this  rule. 
I  should  not  omit  to  mention  in  this  connection  that 
in  jails  a  certain  number  of  cases  of  conjunctivitis 
are  self-induced,  and  are  to  be  attributed  to  malprac- 
tices, such  as  the  application  of  the  juice  of  the  croton 
seeds,  lime,  seeds  of  the  castor  oil  plant,  emplastrum 
cantharidis,  when  applied  externally  for  the  legitimate 
purpose  of  causing  a  blister.  Except  in  the  early  stages, 
such  cases  cannot  be  diagnosed  from  the  genuine  con- 
junctivitis. 

I  have  also  noticed  that  in  tropical  climates, 
such  as  Ceylon  and  India,  hj^pertrophy  of  the  follicles 
of  the  eyelids  are  miich  more  common  than  in  temper- 
ate climate  like  Scotland  and  England  ;  and  I 
cannot  but  attribute  this  disorder  to  any  other  influence 
but  heat  and  direct  exposure  to  the  burning  rays  of 
the  tropical  sun.  Besides  malarial  cachexia,  from  which 
the  great  majority  of  prisoners  suffer,  must,  of  neces- 
sity, by  reducing  the  system  to  a  state  below  par, 
predispose  the  indi%4dual  to  sxibacute  inflammations. 

Symptom  dology. — The  main  symptoms  woidd  be  the 
same  under  all  climates  ;  but  in  the  tropical  coiintries, 
the  lids  are  liable  to  become  swollen  and  congested 
more  readily,  and  it  is  not  a  very  uncommon  thing 
for  a  slight  amoimt  of  serous  effusion  to  occur  in  the 
sub-conjunctival  space  ;  in  fact  the  inflammation  runs 
a  more  subacute  course  than  in  healthy,  robust  inhabi- 
tants of  temperate  climates. 
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Treatment. — I  Avould  briefly  allude  to  the  drugs 
and  methods  of  treatment  pursued  in  this  hospital 
without  entering  into  unnecessary  details.  Borio 
collyrium  of  the  strength  of  15  grains  to  the  ounce  or 
thereabout  is  invariably  used  to  wash  the  eyes  free 
of  all  discharges  to  remove  crusts  and  to  keep  the  lids 
moist. 

As  this  is  a  comparatively  non-poisonous,  and  at 
the  same  time  a  fairly  potent,  antiseptic,  it  is  very 
acceptable  for  general  use  in  the  wards,  especially  in 
jails,  where  poisonous  drugs  should  be  kept  out  of  the 
reach  of  prisoners.  I  have  noticed  that  when  a  grain 
or  two  of  sulphate  of  zinc  was  added  to  the  boric 
collyrium,  the  strength  of  the  latter  was  considerably 
increased  and  the  cui'e  expedited,  especially  in  cases  of 
moderate  severity.  Fomentation  by  decoctions  of 
tamarind  and  pomegranate  leaves  is  a  time-honoured 
remedy  among  the  Siugalese  Mederalays  ;  and  I  have 
no  doubt  that  the  astringent  ingredient  of  the  leaves 
has  a  grateful  and  beneficial  influence  meets  with  the 
approbation  of  the  natives,  just  as  cold  tea  is  a  popular 
remedy  in  England. 

It  is  a  fairly  common  thing  to  meet  with  cases  of 
conjunctivitis,  in  which  the  lids  are  found  to  be  highly 
03dematous  in  addition  to  the  effusion  of  a  thin  serous 
fluid  under  the  ocular  conjunctivae.  It  is  in  such  cases 
that  I  have  found  the  local  abstraction  of  a  small  quan- 
tity of  blood  from  the  temples  by  the  application  of  2  to 
5  leeches  of  average  size  most  beneficial.  Almost  instan- 
taneously, the  headache  and  weighb  in  the  head  would  be 
relieved,  and  the  oedema  of  the  lids  and  sub-eon junctival 
effusion  reduced.  But  to  derive  the  full  benefit,  leeching 
must  be  resorted  to  in  the  incipient  stage  of  the  disease, 
and  not  when  it  it  is  declining.  Counter-irritation  to  the 
temples  by  means  of  fly-blisters  also  relieves  to  a  slight 
extent  the  oedema  and  congestion  of  the  lids.  Counter- 
irritation  by  means  of  setons  to  the  temple,  though  invalu- 
able in  eases  of  chronic  ulcers  of  the  cornea,  are  not 
resorted  to  in  cases  of  acute  conjunctivitis. 

Perchloride  of  mercury  collyrium  is  invaluable  when 
the  discharge  from  the  lids  is  thick,  copious,  and  purxilent. 
Nitrate  of  silver  has  been  used  in  the  strength  of 
2,  5,  10  and  20  grains  to  the  ounce.  These  need 
seldom  be  applied  more  than  twice  a '  day,  and  the  two 
strongest  solutions  may  with  advantage  be  applied  by 
the  surgeon  himself.  A  normal  salt  solution  may  be 
used  to  wash  out  the  excess  of  nitrate  of  silver,  if 
necessary,  especially  when  using  the  stronger  solutions. 

ColljTia  containing  alum,  acetate  of  lead,  &c.,  are  not 
freely  used,  as  the  former  is  liable  to  cause  perforations 
in  the  cornea  if  the  superficial  epithelium  be  abraded, 
and  the  latter  may  cause  deposits  if  ulcers  be  present  in 
the  cornea. 

Rose  water  is  a  valuable  adjunct  to  most  colho-ia, 
and  it  tends  to  make  them  agreeable  to  a  patient ;  besides 
it  has  slight  astringent  properties. 

Ice  is  a  remedy  which  is  becoming  every  day  more  and 
more  popular  with  ophthalmic  surgeons,  and  promises  to 
take  a  very  high  place  among  other  therapeutic  agents. 
When  applied  to  the  head,  it  relieves  the  feeling  of 
oppression  and  weight  in  the  head,  and  tends  to  reduce 


the  oedema  of  the  lids.  It  cures  insomnia  in  certain 
cases  of  acute  conjunctivitis.  As  a  rule  preparations 
of  opium  are  freely  used  internally,  but  chloral  and 
bromide  are  used  if  insomnia  be  troublesome. 

I  have  noticed  that  a  favourable  position  would  tend  to 
reduce  the  excessive  oedema  of  the  lids,  especially  in  old, 
weak,  and  debilitated  subjects.  Thus,  if  a  patient  should 
sleep  on  the  unaffected  side,  the  swelling  would  tend 
to  decrease,  and  rice  vcrsd.  It  is  routine  practice  to  ad- 
minister a  drastic  purgative  like  magnesium  sulphate 
at  the  commencement  of  all  cases  of  conjunctivitis, 
provided  there  are  no  contra-indications,  and  I  have 
some  faith  in  this  preliminary  procedure. 

Prognosis. — Of  the  750  cases  treated,  all  invariably 
recovered,  except  one,  an  old  emaciated  individual  of 
about  65  years  of  age,  suffering  from  trachoma.  In 
this  case,  swelling  of  the  lids  was  excessive,  and  in  two 
or  three  days  sloughing  of  the  conjunctivee  set  in,  and 
the  patient  lost  the  sight  in  this  eye  almost  completely. 
Here  strong  solutions  of  nitrate  of  silver  proved  of  no 
avail,  and  any  other  mode  of  treatment  failed.  The 
age  of  the  patient  and  the  condition  of  the  lids  would 
explain  the  cause  of  failure. 


DISCUSSION. 

4.  Buchanan  (Calcutta)  enquired  wlielher  the  reader  of  tlie 
piiper  drew  any  distinction  between  conjunctivitis  and  opiitlialniia, 
whetlier  he  considered  tlie  disease  infectious,  and  whetliev  any 
precautions  were  taken  to  isolate  tlie  men  who  were  affected. 
It  would  seem  that  the  disease  was  not  confined  to  men  who  were 
working  at  any  particular  kind  of  work,  it  may  therefore  fairly 
b'^  presumed,  especially  as  the  numbers  were  so  large,  that  the 
disease  was  infectious.  In  connection  with  self-induced  cases 
ol:  conjunctivitis,  he  remembered  seeino-  in  the  Kaipur  Jail  a  c^ise 
o£  conjunctivitis  in  whicii  on  examination  several  small  pebbles 
were  found  concealed  under  the  eyelid.  In  the  Nagpur  Jail  some 
six  cases  of  conjunctivitis  on  one  occasion  came  to  hospital.  Tliere 
was  a  strong  suspicion  tliat  they  had  caused  the  in jiny  wilfully. 
They  were  all  put  to  work  on  an  oil  mill,  their  eyes  having  6rst 
been  bandaged.  They  were  all  well  in  a  few  dayw,  the  cure 
was  extremely  quick. 

A.  Ji.  Ragaxhigham  (Ceylon),  in  reply,  stated  that  cases  of 
oplithalniia  were  im-luded  under  the  teim  conjunctivitis,  following 
a  common  practice  in  Ceylon, 

Isolation  was  pi'actised  as  soon  as  the  first  symptoms  were 
observed. 


YESICAL  CALCULUS  IN  INDIA,  ITS  DISTRI- 
BUTION AND  A  THEORY  OF  ITS  CAUSE. 

BY  A.  E.  ROBERTS, 
Surgeon-Captain,  I.  M.  S. 

It  has  long  been  a  commonplace  of  a  certain  rough 
and  ready  order  of  pathologists  to  assert  the  origin  of 
vesical  calculus  in  "  salts  in  the  drinking-water."  The 
theory  commends  itself  by  its  beautiful  simplicity  ;  the 
patient  takes  in  "stone"  at  one  end  and  passes  it  (or  fails 
to  do  so)  at  the  other,  and  makes  as  little  demand  upon 
the  thoughtful  intelligence  of  those  who  accept  it  as  it 
received  in  the  process  of  its  conception.  In  the 
course  of  some  observations  on  the  chemistry  of  the 
excretions  of  natives  of  Jndia,  I  was  struck  by  the 
fact,  which  runs  counter  to  the  routine  doctrine  of  the 
schools,  that  the  excretion  of  uric  acid  was  far  more 
marked  in  well-fed  natives  who  never  touch  meat  (or 
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rarely)  than  in  the  ordinary  European  official  living 
in  this  country.  It  then  occurred  to  me  that  some  one 
had  attributed  "  stone  "  in  Norfolk  to  the  excessive 
farinaceous  diet  of  the  people  (PDumpHnos),  and  it 
was  thought  to  be  a  ])romising  subject  to  trace  the 
incidence  of  the  disease  in  its  relation  to  diet  in  differ- 
ent parts  of  India,  and  on  arriving  at  a  definite  fact 
of  connection  to  endeavour  to  explain  cause  and  effect 
in  physiological  terms. 

Preliminary. — Very  roughly,  India  may  be  divided 
into  three  great  agricultural  regions  : — 

1,  Extratropical  India,  the  <rAm<  region— the  great 

])lains  of  Northern  India,  where  rainfall  is 
moderate  or  small,  and  the  winter  temperature 
comparatively  low.  This  region  almost  corre- 
sponds with  that  lying  north  of  the  January 
isotherm  of  G5.  Principal  grains,  wheat  and 
barley. 

II.  The  damper  portions  of  tropical  India,  the  rice 

country — all  Bengal  proper  (including  Assam), 
all  the  region  north  of  the  Krishna  from  the 
Bay  of  Bengal  to  the  edge  of  the  Trap  country 
in  the  Deccan,  together  with  the  coast  and  delta 
lands  of  Southern  India. 

III.  The  drier  parts  of  tropical  India,  and  all  the 

black  soil  country,  the  millet  region  ;  besides 
the  whole  Deccan  Trap  area,  with  the  excep- 
tion of  the  west  coast  ;  this  comprises  all  the 
black  soil  tracts  of  Southern  India,  and  a  very 
large  proportion  of  the  undulating  red  soil 
country.    Principal  grains,  jawari  (or  cholanO, 
and  bajra  for  kamlju). 
jllce  — The  rice-eating  people  of  India  number 
67  to  70  millions.    If  we  except  the  deltas  of  the  great 
rivers  and  the  narrow  coast  slips,  rice  is  a  rare  crop 
throughout  the  Peninsula  ;  but  where  it  is  grown,  it 
is  almost  exclusively  the  local  staple  crop.    For  J?engal, 
no  general  statistics  are  available,  but  taking  Wangpur 
as  a  typical  district,  we  find  one  and  a  half  million  acres 
under  rice,  out  of  a    total  acreage  of  one  and  three- 
quarter  millions  (88  per  cent.)    It  is  in  similar  propor- 
tions in  Orissa,  as    also  for  the  deltas  of  the  Kaveri, 
Godaveri,  and  Kistna,  the    lowlands    of  Travaneore, 
Malabar,  Kanara,  and  the  Konkan.    Except  in  Assam, 
which  is  agriculturally  an  extension  of  the  Bengal  delta, 
rice  occupies  a  very  subordinate  place  throughout  the 
interior  of  the  country.    In  the  N.-W.  P.  it  is  grown 
in  damp  localities,  and  supplies  a  favorite  but  partial 
article  of  diet  for  the  upper  classes,  but  here  the  local 
supply  has  to  be  supplemented  by  importation  ;    in  the 
Madras    Presidency  generally,  the  area  under  rice  is 
about  43  per  cent,  of  the  total  food  grain  area.  In 
Bom\)ay  proper  only  14  per  cent.,  in  Sind  17  per  cent., 
in  the  Central  Provinces  55  per  cent.,  and  in  the  Punjab 
but  3  per  cent. 

Rice  requires  36  to  40  inches  of  water,  and  requires  it 
at  the  right  time. 

2.  Wheat.— Vt\B  great  wheat-growing  tracts  are  in 
the  north.  The  N.-W.  P.  has  57  per  cent,  under  wheat 
alone,  and  97  per  cent,  under  wheat,  barley  and  millets 
combined.    In  the  Punjab,  the  wheat  and  barley  area 


rises  to  its  highest  point,  viz.,  to  61  per  cent,  of  the  whole 
crop  area.  Beyond  this  we  have  36  per  cent,  millets, 
making  a  total  of  97  per  cent,  under  the  three  chief 
kinds  of  cereals.  The  Punjab  therefore  very  closely 
approximates  to  N.-W.  P.,  but  its  percentage  of  wheat 
per  se  is  higher. 

Wheat  is  also  grown  largely  in  Behar,  and  to  a  less 
extent  in  the  western  area  of  Bengal  proper. 

In  the  Central  Provinces,  wheat  covers  a  large  pro- 
portion of  the  food  grain  area,  with  millets  45  per  cent. 
It  is  the  chief  cereal  in  Districts  Hoshangabad,  Narsing- 
pur,  and  Saugar. 

In  Bombay  only  15%  wheat)  hut  tlie  wlieat  returns  vary  year 
In  Sind  only  ]2%  wlieat       )  by  year  &  show  tendency  upward. 

3.  Millets. — Millet  is  the  staple  food  of  India,  taking 
it  all  over.  Excluding  I'ice  tracts,  millet  is  grown  more 
largely  than  any  other  grain  from  low  down  in  IMadras 
to  Kajputana  in  the  north.    The  common  kinds  are  : — 

(1.)  Great  millet  (Sorghum  vulgare) — "joar," 
"  cholam." 

(2.)  Spiked  millet  (Pennisetum  typhoidewn) 
"  bajra,"  "  kambu."  This  latter  is  the  crop  of  South 
and  Central  India.  In  Mysore  and  neighbourhood, 
"  ragi "  takes  first  place.  All  millets  rank  as  dry 
crops,  and  are  watered  by  rainfall,  and  are  sown 
under  either  monsoon.  In  the  following  table  Mysore 
is  shown  to  crop  96  per  cent,  of  rice,  but  this  is  in 
the  lowlands  ;  in  the  uplands,  dry  crop  ragi  rises 
to  77  per  cent,  of  the  total  cultivation—  or  84  per  cent, 
of  total  food  grain  area.  The  total  area,  under  all 
millets  in  f^ombay  and  Scind,  may  be  taken  at  83  per 
per  cent  — in  Central  Provinces  as  39  per  cent.,  in 
Punjab  36  per  cent.,  in  N.-W.  P.  40  per  cent. 


Plan  of  Food, — Staple  Areas. 


AUKA. 

Kates  (percent.)  of  area  under 
■rnis  Principal  Food  Grains. 

Total  Popu- 
lation. 

Populatioa 
eating 
rice. 

Wlieat  nncl 
Barley. 

Millets. 

Rice. 

Millions. 

Millions. 

Punjab 

61  % 

3G  % 

3  % 

1 

N.-W.P.nn'liOucUi 

57  % 

40  % 

3  % 

45 

4 

Bengal  Proper  .. 

a 

a 

88  %  (?, 

69J 

43 

Assam 

a 

a 

•  60  %  (?) 

3 

Central  Provincns 

45  % 

a 

55  % 

n 

3 

Bcliar 

97  % 

a 

3  % 

n 

a 

Bombay 

15  % 

71  % 

14  % 

16i 

2 

Irla<1ra9 

a 

57  % 

43  % 

31 

10 

Note.— "a  "  signifies  no  figures  available. 


The  materials  for  the  above  sketch,  and  all  state- 
ments as  to  figures,  are  taken  from  the  Imperial 
Gazetteer,   corrected  up  to  1883. 

We  have  only  to  add  that  the  rice-bearing  areas 
(Deltas  and  Coast)  are  approximately  those  also  where 
fish  and  fresh  fruit  also  enter  far  more  largely  into 
the  diet  of  the  people,  than  in  the  millet  and  wheat 
reo-ions  ;  in  the  latter  especially  •  are  fish  and  fresh  fruit 
waiiting.    With  this  table  before  us  let  us  set  down 
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at  once  the  relative  incidence  of  calculus  of  the 
bladder,  in  the  various  areas,  as  above.  The  figures 
we  give  are  the  annual  average  prevalence,  of  a  varying 
number  of  years,  as  shown  by  all  the  various  operations 
for  calculus,  and  great  care  has  been  taken  to  search 
all  available  records,  though  these  are  in  many  cases 
very  imperfect,  and  kept  on  a  different  plan  in  nearly 
every  Medical  Administrative  Area.  We  are  not 
aware  that  previously  anything  nearer  than  a  rough 
guess  has  ever  been  made  as  to  the  prevalence,  i-elative 
and  actual,  of  calculus  in  India.  The  following  are  the 
data  extracted  from  the  reports  of  the  various  Ad- 
ministrative Medical  Officers.  1  am  also  indebted  to 
various  of  these  officers  for  private  communications 
and  other  help  in  this  question,  where  the  official 
reports  failed,  as  they  often  do,  to  give  required 
information  : 


Different  Areas  of  Hindustan  in  the  order  of 
calculus  prevalence. 


Area. 

o  a 

O  oj 

2(2  S 
il 

Butesof  calcu- 
lus operations 
per  niille  of 
population. 

Population  iu 
millions. 

Average  annu- 
al operations 

Eemakks, 

1  Punjab  .,■ 

I  s 

•078 

19 

1,482 

2  N.-W.  P.  and  Oudh   . . 

ft 

•021 

45 

925 

3  Bombay 

i 

•017 

283 

4  Central  Provinces 

1 

3 

•l!ll 

n 

112 

5  Bengal  Proper 

§ 

•0034 

694 

218 

Numliers  heiglitened  by 
Beliar. 

6  Madras 

1 
3 

■00067 

31 

21 

7  Assam  .. 

3 
3 

Nil. 

4| 

Nil. 

ITone  known. 

Total  Annual  Average  Operations  for  all  India       ••  ..  3,041 


I.  In  British  India,  then,  every  year,  no  less  than 

3,041  calculi  are  removed  from  the  bladders 
of  natives,  or  rather  3,041  operations  for  the 
removal  of  as  many  (and  more)  "  stones  "  are 
performed,  and  of  this  total  nearly  one -half 
occur  in  the  Punjab. 

II.  The  next  point  to  note  is  that  the  order  of  cal- 

culus prevalence  is  in  inverse  ratio  to  the 
population  eating  rice  as  its  staple  food  upon 
each  area.  If  there  seem  to  be  even  a  slight 
flaw  in  this  inverse  relation,  in  the  fact  of 
Bengal  Proper  having  a  higher  calculus 
ratio  than  Madras,  with  twice  the  amount  of 
rice  eaters  (relatively)  to  that  of  the  latter, 
this  is  only  apparent,  and  is  due  to  the  inclu- 
sion of  cases  in  Behar  (a  wheat  and  millet 
region)  in  the  Bengal  Proper  statistics.  If 
Behar  were  excluded  and  carried  into  the 
N.  W.  P.,  Bengal  would  take  its  proper  place 
in  the  list  below  Madras,  with  a  ratio  per 
mille  of  -OuOi. 
III.  Where  practically  the  whole  population  lives 
on  rice  as  its  staple  food,  calculus  dis- 
appears, as  in  Assam. 


IV  As  we  leave  the  coast  areas,  and  mount  ever 
higher  above  sea  level  towards  the  interior, 
calculus  increases  in  prevalence.  Though 
Bombay  stands  third  on  the  list,  its  coast  area 
is  very  limited,  the  rice  eating  population  is 
small,  and  the  calculus  rate  represents  the 
high-lying  millet  region  of  the  Deccan. 

AV^e  place  a  double  contrast  in  view  in  the  above 
sketch — 

(1)  A  contrast  between  the   staple  foods  of  certain 

defined  areas. 

(2)  A  contrast  between  the  sea- coast  and  the  interior. 
AVhat  we  here  set  ourselves  to  show  is  that  vesical 
calcnlns  in  India  floios  as  a  result  of  the  factors  involved 
in  this  double  contrast. 

A  very  interesting  battle  drama  is  constantly  going 
on  in  the  upper  layers  of  the  soil — a  fight  between 
carbonic  and  silicic  acids  for  possession  of  the  bases, 
sodium  and  potassium,  and  the  result  is  that  the  sea 
accumulates  all  the  sodic  chloride,  while  the  soil  inland 
is  robbed  of  this  salt,  and  contains  little  else  than  potas- 
sium salts  (see  Bunge.)  *  Now,  the  amount  of  Na  CI 
in  any  organism  corresponds  and  varies  with  the  amount 
in  the  environment.  Na  differs  in  this  respect  from  K, 
which  is  an  integral  and  indispensable  part  of  every 
animal  and  vegetable  cell  All  sea  and  land  plants  contain 
K,  but  many  plants  contain  but  the  faintest  traces  of 
Na,  and  only  sea-weeds  and  coast  vegetation  are  rich 
in  it.  Any  exceptions  to  the  rule  have  probably  migrated 
inland,  and  were  originally  indigenous  to  the  sea-coast. 
Passing  upwards  in  the  scale  of  organised  life,  we  find 
it  precisely  the  same  with  invertebrates.  Only  sea  forms 
and  the  allied  forms  on  the  coast  areas  contain  such 
salt,  while  purely  land  invertebrates  have  very  little 
salt  in  them.  Land  vertebrates  are  remarkably  rich 
in  salt  in  spite  of  the  dearth  around  them,  but  we  can 
account  for  this  by  remembering  that  the  first  vertebrates 
lived  in  the  sea,  and  we  humans  owe  our  salt  constituent 
to  our  genealogical  connection.  We  have  each  one 
gone  through  the  "  chorda  dorsalis  "  and  "  branchial 
arch  "  stages  of  our  marine  ancestors.  The  younger  the 
vertebrates  in  their  individual  development  the  more  salt 
(Na  CI)  they  possess,  and  the  embryo  of  the  mammal 
contains  more  than  the  new-born  offspring.  Cartilage, 
our  tissue  of  greatest  antiquity,  contains  more  Na  CI 
than  any  other  tissue,  and  thus  dry  land  vertebrates 
have  left  their  more  normal  environment  near  the  sea, 
and  far  inland  are  now  undergoing  a  process  of  adap- 
tation to  their  less  normal  saltless  surrounding.  From 
these  facts  we  deduce — 

(I.)  That  inland  populations  are,  to  a  certain  extent, 
battling  with  an  unfavorable  environment  as 
regards  the  absence  of  the  necessary  salt,  in 
which  they  originally  developed  ;  this  also 
serves  to  explain  the  unconquerable  desire 
which  the  great  majority  (see  later)  of  people 
exhibit  for  salt  in  their  food. 
(IT.)  It  explains  the  necessity  for  a  liberal  allow- 
ance of  salt  to  children,  our  "  embryological 

*Physiolog.  aud  Patholog.  Chemistry, 
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ancestors,"  if  we  may  so  call  them,  and  tlie 
consequences  of  its  deprivation  will  be  the 
more  apparent  in  patholooical  effects  (see 
later).  The  offices  which  common  salt  performs 
include — 

(1)  The  construction  of  organs, 

(2)  It  is  the  chief  factor  in  the  formation  of  gastric 
juice. 

(3)  It  dissolves  "  globulins.  " 

(4)  The  nitrogenous  products  of  metabolism  can- 
not be  eliminated  by  the  kidneys  in  the  absence  of 
chlorides.  Now,  in  all  food  we  take,  there  is  always 
some  amount  of  sodic  chloride,  and  animal  food  con- 
tains far  more  than  vegetable  and  cereal  food,  and  we 
might  at  first  think  that  on  theoretical  grounds 
there  is  no  physiological  necessity  for  extra  quantities 
of  salt  to  be  taken  beyond  that  incorporated  in  our 
food.  But  we  notice  that  it  is  only  herbivora  that 
require  these  extra  quantities  ;  carnivora  and  all 
purely  flesh-eating  races  not  only  despise  but  avoid 
it.  Look  at  the  Kamschatkales,  the  Eastern  Finns,  the 
hunting  tribes  of  Northern  Siberia,  the  "Todas"  of  the 
Neilghiris,  the  Kirghese,  the  bushman  of  South  Africa, 
the  shepherds  and  stockmen  of  the  South  American 
Pampas.  All  these  are  purely  carnivorous  races,  or  sec- 
tions of  races  eating  flesh  solely  and  abundantly,  and 
they  do  not  understand  the  uses  of  salt,  inasnmch  as 
they  have  never  needed  it.  Whereas  we  find  that  as  a 
tribe  emerges  from  the  nomadic  hunting  state  to  that 
of  agriculture,  in  a  more  or  less  fixed  environment,  the 
taste  for  salt  arises  imperatively  and  demands  supply. 
The  people  eat  less  and  less  flesh,  and  more  and  more 
depend  on  the  soil,  on  vegetable  grains  and  products. 
We  see  ruminants  seeking  out  places  where  rock  salt  is 
exposed,  or  salt  pools.  Why  is  this  ?  First,  there  is 
far  less  salt  in  the  food  of  herbivora  and  vegetarians 
than  in  flesh  diet,  but  the  great  point  is  that  the 
herbivora  take  in  their  food  three  or  four  times  more  of 
the  salts  of  potassium  than  the  carnivora.  Now,  a  salt 
of  potassium  (say  carbonate)  meeting  with  common  salt 
(Na'^^l)  in  solvition  in  the  body,  an  exchange  takes  place 
—  KOI  and  N'aaOog  are  formed  (and  here  we  may  point 
out  that  Nag^^^Og  plus  uric  acid  equals  acid  sodium  urate). 
NaCl  is  well  known  to  be  the  chief  inorganic  consti- 
tuent of  the  blood — plasma,  and  when  K  salts  reach  the 
blood,  the  above  exchange  takes  place  ;  the  blood  loses 
its  invaluable  NaCl,  and  a  foreign  constituent,  t'/e.,Na.jCo3 
(sodic  carbonate)  is  there  in  excess,  replacing  the 
necessary  and  normal  NaCl.  One  result  of  this  is  that 
the  blood  is  rendered  alkaline,  and  uric  acid  is  swept  out 
of  the  economy  (see  later).  The  next  result  is  brought 
about  by  the  power  the  kindeys  possess  of  eliminating 
all  foreign  constituents,  and  so  maintaining  the  due  stand- 
ard ;  hence  this  sodium  salt  (NagC/Ogjis  eliminated 
together  with  the  KCl  (see  above),  and  the  net  result  is 
that  NaCl  is  withdrawn  from  the  organism  ;  that  is 
(let  us  grasp  the  fact)  —  We  start  with  less  NaCl  in  our 
food,  if  we  are  graminivora  and  vegetarians  ;  this  food 
contains  excess  of  potash  salt,  and  this,  by  the  reactions 
described,  withdraws  even  the  diminished  amount  of 
salt  consumed  in  the    food  from  the  economy,  i.e.,  as 


regards  the  salt  (NaCl)  less  intake  and  far  greater 
expenditure    on  purely   vegetable   diet.  Let  anyone 
try  the  simple  experiment  of  cutting  oflF  his  meat 
entirely  and  replacing  it  by  extra  amount  of  vegetable 
grain  food  ;also  let  no  extra  salt  (NaCl)  be  taken 
or,  to  make  the  demonstration  j^lainer,  let  less  salt  than 
usual  be  taken   with  this  2:)urely  vegetable  diet,  the 
urine  will  later  be  found  alkaline, -and  chlorine  and  sodium 
are  discovered  in  quite  striking  excess.  Now  we  can 
appreciate  the  special  necessity —the  imperious  demand 
of  the  economy  in  members  of  a  graminivorous  race 
like  the  natives  of  India  for  salt,  and  a  large  amount 
of   extra  salt   in  their  diet.  We  remember  how  the 
Mosaic  law  enjoined  the  Jews  to  offer  gifts  of  vegetable, 
fruits  accompanied  by  salt,  to  their  Deity  ;  in  Greek 
and  Roman  sacrifices  animals  were    always  sacrificed 
without  salt  to  their  gods.  From  the  above  facts,  we 
see  that  at  every  period,  in  every  part  of  the  world,  and  in 
every  climate,  there  are  people  who  use,  must  have  salt, 
and,  also  certain  peojde  who  do  not  use  it.    The  people 
who  take  salt,  though  differing  in  every  other  respect, 
are  all  characterised  by  a  vegetable  diet.    In  the  same 
way,  those  who  do  not  use  any  salt  at  all,  are  all  alike  in 
taking  purely  animal  food.    We  have  also  seen  that 
this  urgent  necessity  for  salt  in  vegetable  diet  depends 
upon  the  eliminating  action  of  the  excess  potash  salts, 
and  if  various  food  stuffs  are  compared  in  respect  of 
this  potash  constituent,  it  will  be  found  that  the  pro- 
portion of  potassium  to  sodium  is  highest  in  the  very 
food  staples  on  which  the  vast  bulk  of  the  Indian 
population  is  supported,  that  is  to  say,  highest  in  all 
the  common  Indian  food  stuffs,  save  RICE. 

Look  now  for  a  moment  at  the  diet  of  the  natives 
of  India,  The  cereals  and  leguminosae  are  A^ery  rich 
in  K,  and  hence  much  salt(NaCi)  is  required,  if  dis- 
turbance of  normal  metabolism  is  not  to  ensue.  (It  is 
found  in  France  that  the  agricultural  population  con- 
sumes, man  for  man,  three  times  the  amount  of  common 
salt  eaten  by  the  Urban  population). 

But  one  important  food-staple  (vegetable)  of  India 
is  very  poor  in  K  salts,  viz.,  rice.  This  contains  six  times 
less  fv  than  the  cereals,  wheat,  barley  and  rye,  and  ]0 
to  20  times  less  than  the  leguminospe,  30  times  less 
than  the  potato.  People  therefore  who  live  solely,  or 
almost  solely,  on  rice  scarcely  require  salt  at  all  as 
an  extra,  and  in  fact  we  find  that  the  rice-races  of 
India,  and  of  some  East  Indian  islands,  and  some 
Bedouin  tribes  on  the  Arabian  Peninsula,  have  no  desire 
for  salt.  (Bunge,*  op-cit).  Besides  this  rice  is  a  low 
level  coast  food,  where  salt-fish  and  fruits  are  abundant. 

Salt  is  then,  as  we  see,  absolutely  essential  in  all 
other  vegetable  diets.  Further,  we  draw  attention  to 
the  fact  that  the  milk  of  herbivora  contains  three 
times  as  much  potassium  salts  as  that  of  the  human 
subject  ;  hence  those  with  whom  the  milk  of  herbivora 
is  a  prominent  article  of  diet,  along  with  cereal  food  — 
especially  does  this  refer  to  children  in  this  country — 
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will  suffer  especially  in  their  digestive  reactions,  if  the 
supply  of  salt  be  insufficient. 

Now,  here  it  will  be  convenient  to  compare,  in  view 
of  the  foregoing  facts,  the  diets  which  are  considered 
the  standards  for  physiological  requirements  for 
Europeans  and  natives  in  India,  respectively.  We 
venture  to  attach  the  "  scales  "  in  the  actual  form  in 
which  they  stand  in  the  "  regulations,"  so  that  no  ques- 
tion need  arise  as  to  the  facts  upon  which  we  are 
basing  important  conclusions  : 


European  Soldiers'  Ration  in  India. 


ARTICLE. 

Weight. 

Weight  of  Water. 

Albuminates. 

Fats. 

■o 

.a 
1 

o 

a 
o 

Salts. 

3 

Meat  Ub.  (deduct 
20%  for  bone)  .. 

Oz. 
12-8 

Oz. 
9-6 

Oz. 
1-92 

Oz. 
1-075 

Oz. 

Oz. 

0-204 

Oz. 
3-2 

Bread  ... 

16 

6-4 

1-28 

0-24 

7-87 

0-208 

9-6 

Vegetables 

16 

11-84 

0-024 

0.016 

3.744 

0-16 

4-16 

Tea      . . 

0-7 

Sugar  ... 

2-6 

0  075 

2-41 

0-012 

2-425 

Hice  .. 

4 

0-4 

0-2 

0'032 

3-328 

0-02 

3-6 

Salt  ... 

1.25 

1-25 

1-25 

TOTAL 

53-25 

28-315 

3-424 

1-363 

17-352 

1-854 

24-236 

Daily  Food  c 

/  Native  S 

epoy. 

Attar,  ground 
Wheat 

240 

3-36 

3-504 

0-288 

16-464 

0-384 

20-64 

Dal 

4-0 

0-6 

0-88 

0-08 

212 

0-096 

3-4 

Ghee  ... 

1-0 

O'te 

0-003 

0-91 

0-913 

Salt  .. 

0-16 

1. . 

0-16 

0-16 

Total 

29-16 

|4'02 

4-387 

1-278 

18-584 

0-64 

25-113 

We  note  :— 

I.  The  intrinsic  dryness  of  the  native  diet. 
If.  The  large  excess  of  albuminates  and  carbo- 
hydrates ;  albuminates  are  in  excess  to  an 
extent  of  one-fourth. 
Ill,  The  extraordinarily  diminished  amount  of 
salts,  just  one-third,  in  the  native  diet  ;  and 
further,  this  decrease  is  almost  solely  in  the 
common  salt  (Na  CI)  ingredient — the  very  ele- 
ment that,  on  our  facts,  ought  to  be  in 
excess. 

Bearing  this  well  in  mind,  we  may  now  set  down 
the  results  arising  in  the  human  economy  from  a  diet 
exhibiting — 

(a)    Insufficient  common  salt  (Na  CI), 

(h)    Excess  of  potassium  salts, 

(c)    Excess  of  albuminates. 

These  results  are  : — 

I.    Specially  with  relation  to  deficiency  of  common 
salts,  and  to  its  excessive  elimination  "by  K. 


salts,  a  deficiency  of  the  gastric  juice,  as  to 
quantity,  as  to  quality,  of  its  HCl  element, 
this  leading  to — 

( ! )    General  dyspepsia,  aided    also    by  .  excess  of 
irritant  K  salts. 

(2)  Excessive  accumulations  of  fermenting  micro- 

organisms in  the  intestinal  tract.*  This  taken 
along  with  the  excess  of  albuminates  .  in  the 
food  (see  (c)  above)  induces  important  results 
to  which  we  shall  immediately  refer,  viz. — 

(3)  The  production  of  aromatic  sulphates,  lactic, 

butyric  and  fatty  acids  of  decomposition  ;  these 
giving  rise  to — 

(4)  Ansemia.    Here  I   would  say  that  owing  to 

less  oxygenation  (due  to  there  being  less  0. 
in  a  given  bulk  of  air  respired,  and  also  to  the 
inactive  habits  of  the  natives)  the  normal 
geration  of  the  blood  is  interfered  with,  and 
hence  ansemia.  There  is  also  increased  sensible 
and  insensible  perspiration,  and  hence  a 
concentration  of  the  urine,  with  increased 
action  of  the  liver,  followed  by  torpidity, 
which,  with  a  diet  of  high  albuminous  contents, 
wall  lead  to  lithsemia,  or  uricaemia  ;  an  alkaline 
blood  being  a  solvent  of  the  urates.  An 
alkaline  blood  containing  uric  salts  is  one  great 
cause  of  ansemia  (Haig.) 

II.  Non-solution  of  the  globulins.    In  this  connec- 

tion we  must  remember  that  in  mal-nutrition 
(so  much  more  common,  in  reality,  than 
starvation  among  natives,  and  especially 
among  native  children),  the  globulins  go  on 
to  increase,  while  the  albumin  itself  decreases. 
Hence  globulins,  in  the  absence  or  deficiency 
of  Na  (;1,  the  only  solvent,  go  on  to  accumu- 
late still  more,  and  are  in  abundance  to 
undergo  decomposition  by  micro-organisms 
in  the  bowel  as  indicated  above  (1),  (2) 
and  (3).  Albumoses  are  also  formed  in  this 
way,  and  these  are  recognized  as  a  source 
of  "  intestinal  fever."  (Ott.) 

III.  Alkaline  bases  are  diminished,  whose  function 

is  to  neutralize  uric  and  sulphuric  acids  in 
the  economy,  and  hence  one  mode  of  forma- 
tion of  aromatic  sulphates  (see  later).  Now 
in  connection  with  the  excess  of  albuminates 
taken  in  with  cereal  and  leguminous  foods, 
and  with  the  globulins,  which  form  of 
proteid  occurs  so  largely  in  vegetable  grains, 
and  which  we  have  seen  tend  to  accumulate 
in  mal-nutrition,  and  in  the  absence  of  the 
solvent  Na  Gl,  we  have  to  remember  that 
animal  food  is  much  more  completely  absorb- 
ed in  the  economy  than  vegetable.  Proteid 
of  meat  completely  disappears,  proteid  of 
milk  reappears  in  the  faeces,  and  still 
more  proteid  is  unabsorbed  from  cereals  and 
leguminosse.  Rubner  "  Zeitschrift  f.  Biologic," 
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Vol.  15,  p.  115,  1879,  gives  the  following  results  of 
bis  experiments  :  — 

{2'5 
2'8 
(  2-9 

Milk        „        „  „  II  ...  I  ^.g 

Maize      „        „  ,i  n  ...  15"6 

Dal  and  Bread    „  „  „  ...    12to  20 

Now  as  a  result  of  increase  of  proteids  ingested,  and 
then  of  their  imperfect  digestion  in  the  stomach,  with 
accumulation  of  globulins  from  mal-nutrition  and  non- 
solutions  by  the  HCL  element  in  the  gastric  juice,  the 
door  being  opened  for  access  of  fermentative  bacteria 
(N.  Sieber,  loc.  cit.*)  decompositions  are  set  up  in  the 
intestine,  and   disintegration  products  from  partially 
digested  proteids  are  formed,  e.g.,  fatty  acids  (whence 
oxalic  acid)  ;  and,  as  Hunter  has  shown,  greatly  increas- 
ed formation  of  the  aromatic  sulphates,  which  go  to 
neutrahse    the  free  acids  of  the  urine.    Hunter  has 
proved  that  these  aromatic  sulphates,  so  abundant  in 
the  urine  in  anaemia,  are  derived  from  the  sulphur  of 
the  proteids  of  the  food,  by  the  action  of  micro-organ- 
isms in  the  intestine  under  conditions  of  perverted  and 
deficient  gastro-intestinal  absorption,  such  as  we  have 
pointed   out  ("  B.M.  Journal,"   Vol.   I.,  p  44).  The 
"  phenols  "  formed  in  the  bowel  unite  with  the  sulphu- 
ric acid,  with  dehydration  ;  the  sulphuric  acid  is  convert- 
ed from  a  dibasic  into  a  monobasic  acid  and  reappears 
in  the  urine  as  an  alkaline  salt.    Baumann  first  showed 
("  Pluger's  Archiv.,"  Vol.  12,  p  69, 1876)  that  the  urine 
of  herbivora  always  contains  an  abundance  of  phenol- 
sulphate  of  potassium  ;  this  and  other  aromatic  sulphates 
are  only  absent  in  the  urine  of  those  living  exclusively 
on  flesh  diet.    Now  benzol  and  phenol,  arising  from 
the  putrefaction  of  proteids  in  the  intestine,  can  be 
made  to  increase  by  neutralising  the  antiseptic  flOL.  of 
the  gastric  juice,  by  deprivation  of  NaCU  with  a  diet 
of  cereals  (Baumann)  ;   and  there  is  a  corresponding 
increase  of  the  aromatic  sulphates  in  the  urine,  going 
to  neutralise  free  acid  there.    Now  the  most  important 
acid  constituent  for  us  as  regards  calculus  is  the  acid 
phosphate  of  soda,  which  has  the  power  of  holding  both 
calcic  oxalate  and  uric  acid  in  solution,  and  anything 
which  goes  to  neutralize  this  NaH2Po4  and  render 
it  alkaline  Na2HP04,  will  cause  deposit  of  the  calculus 
acids,  and  the  question    of  which   calculus  acid  is 
deposited  will  depend  on  other  circumstances.  The 
solution  of  oxalate  of  lime  in  the  urine  depends  upon 
its  acidity,  and  a  solution  of  acid  phosphate  of  soda 
dissolves  it  as  we  see,  and  we  can  thus  explain  how  it 
is  that  oxalate  calculi  sometimes  form  under  similar 
conditions  as  phosphatic  calculi,  and  that  very  often 
vesical  calculi  consist  of  both  ingredients,  mixed  up 
together,  or  in  concentric  layers.  It  also  further  ac- 
counts for  another  very  frequent  combination  in  India 
of  uric  acid  and  oxalate  of  lime  in  stone  (see  most 
recent  reports  of  Cunningham  and  Gimlette,  as  regards 
their   operations,  "B.M.  Journal,"  May  9th,  1891). 
"We  may  here  just  remind  ourselves  that  normal  urine 
only  becomes  alkaline  after  a  vegetable  diet,  containing 
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the  potash  salts  of  combustible  acids,  and  these  are 
largely  present  in  fruits  and  berries,  which  contain  the 
acid  potash,  salts  of  tartaric,  citric  malie  and  other 
organic  acids.  After  combustion  of  the  acid,  the  K. 
appears  as  the  carbonate,  and  then  the  urine  gives 
a  strong  alkaline  reaction.  Potatoes  also  cause  a 
strongly  alkaline  urine,  because  they  contain  little 
albumin,  only  two  per  cent.,  and  therefore  little  sulphur 
and  hence  little  sulphuric  acid,  but  they  hold  much 
malate  of  potassium,  which  is  converted  into  the  carbon- 
ate in  the  system.  Now  the  most  important  Indian 
diet  stuffs,  -i.e.,  the  cereals  and  leguminosse,  not  rice, 
yield  urine  which  is  as  acid  as  that  due  to  a  meat  diet, 
under  normal  conditions  of  digestion,  because  they  are 
rich  in  albumin  and  phosphates  and  in  calculus,  the  evil 
factors  at  work  are,  as  we  have  shown, — (1)  the  great 
amount  of  albumin,  and  (2)  the  poverty  of  bases  (due 
in  great  extent  to  deficiency  of  the  common  salt  neces- 
sary, which  are  able  to  neutralize  the  uric  and  sulphuric 
acids  formed  from  albumen. 

One  more  point  as  regards  the  liability  of  children 
to  calculus.  The  amount  of  kidney  excretion  per  kilo- 
gramme of  body  weight  is  far  greater  in  children  than 
in  adults.    Parkes  gives  the  following  statement  •.-•^  '  ' 


Water 
Urea 

Urea  and  Volatile 

Salt 
Chlorine 


In  children. 

59  c.c. 
•973  gram 

•279  „ 
•308  ,, 


In 

male  adults. 

23  c.c. 
•500  gram, 

•151  „ 
•106  „ 


Excess  in 
children  per 
kilogramme. 
86  c.c. 
■473  gram. 

•128  „ 
•202  .. 


Hence  in  children  the  amount  of  chlorine  is  three 
times  greater  than  in  adults  (note  also  the  excess  of 
nitrogenous  products),  and  hence  the  special  necessity 
of  extra  NaCl,  and  the  special  liabihty  to  concretions 
in  children.  Again  NaCl  acts  as  absorbent,  not  only  of 
crystalloids  but  of  colloids,  fibrin,  mucin  and  albumin. 
Bence  Jones  first  showed  the  solvent  action  of  NaCl  on 
urate  of  ammonium,  and  this  is  also  the  case  with 
uric  acid.  One  part  of  uric  acid  requires  8,000  parts  of 
water  to  dissolve  at  the  body  temperature,  whereas 
the  addition  of  half  per  cent,  of  NaCl  doubles  its 
solubility,  and  two  per  cent.  NaCl  quadruples  its  solubi- 
lity (Plo Wright).  Perfectly  healthy  urine  should  show 
no  appreciable  deposit  ;  when  it  becomes  concentrated 
(as  it  is  liable  to  do  in  natives  for  reasons  given),  uric 
acid  is  thrown  down  as  a  urate.  This  may  occur 
within  the  bladder  and  the  presence  of  a  solid  body  in 
any  part  of  the  urinary  tract  favours  depositions  greatly. 
Dr.  Groodhart  has  put  it  on  record  that  the  specially 
farinaceous  feeders  among  childern  are  those  addicted  to 
passing  uric  acid  in  abundance  ("  B.  M.  Journal,"  Aug. 
1,  1891.) 

Lastly  Hirsch,  in  his  great  work  on  "  Geographical 
and  Historical  Pathology,"  remarks  "on  the 
mystery  of  the  excessive  ^^I'evalence  of  stone  in  the 
tropics,"  while  "  gout "  is  practically  unknown.  Now 
Dr.  Haig,  to  whom  I  return  thanks  for  much  kindly 
personal  help,  has  shown  that  the  excretion  of  uric 
acid  is  greatly  influenced  by  the  comparative  alkalinity 
or  acidity  of  the  blood,  and  that  the  amount  of  acidity 
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may  be  made  to  vary  within  very  considerable  limits, 
by  the  kind  of  food,  and  by  the  process  of  digestion  (as 
we  have  seen),  as  well  as  by  the  use  of  drngs.  Uric 
acid  in  an  acid  blood  tends  to  get  stored  in  the 
spleen  and  joints,  but  when  the  blood  is  rendered  alkal- 
ine (as  we  have  seen  it,  by  deficiency  of  NaCl,  and  ex- 
cess of  K),  uric  acid  is  dissolved  out  and  excreted. 
We  have  then  (1)  greater  tendency  to  formation  of 
uric  acid  in  natives,  with  excess  of  albuminates,  and 
their  deficient  metabolism  ;  and  (2)  very  complete 
elimination  of  this  uric  acid  by  alkaline  blood  (due 
primarily  to  deficiency  of  common  salt)  as  far  as  the 
bladder.  The  obvious  result  is  that  gout  must  be  a  very 
rare  disease  among  natives,  because  the  alkaline  blood 
stream  never  permits  storage  of  the  uric  acid  in  the 
system  or  the  joints. 

Roberts,  Croonian  Lectures,  1892,  draws  attention  to 
the  effect  of  sleep  and  long  daily  fasts  in  increasing 
the  amount  of  uric  acid  excreted,  and  these  are 
assuredly  factors  in  far  greater  play  among  natives  in 
India  with  their  fast  from  evening  to  mid-day  and 
their  somnolent  habits  than  in  Europe.  The  very  com- 
mon affection  of  enlarged  spleen  is  another  factor  in 
the  excessive  excretion  of  uric  acid.  Pettenkofer  found 
the  normal  average  to  be  0  8 7 2,  while  in  a  case  of  en- 
larged spleen  it  rose  to  1'424  part  in  one  thousand.  A 
case  of  a  boy  of  16  is  recorded,  who  excreted  18*28 
grains  daily,  while  his  normal  average  should  be  about 
6  grains.  We  have  then  perhaps  an  excessive  pro- 
duction of  uric  acid,  by  the  factors  at  work  just  de- 
scribed, and  certainly  far  more  complete  elimination  of 
it  from  the  body  and  tissues  by  the  alkaline  blood 
stream  as  far  as  the  bladder.  What  then  causes  its 
deposition  here  ?  I  do  not  think  we  can  at  present  detail 
with  certainty  the  steps  in  the  process,  which  are  doubt- 
less varying  and  complicated.  One  important  factor, 
perhaps,  is  the  neutralization  of  the  acid  sodium 
phosphate  (the  uric  acid  solvent)  by  the  aromatic  sul- 
phates ;  and  we  know  that  the  alkaline  bases  are  dimi- 
nished which  go  to  neutralize  the  sulphuric  and  uric 
acids. 

My  chief  object  to-day  has  been  to  draw  attention  to 
some  important  dietetic  considerations  underlying  cal- 
culus formation  in  India.  More  intimate  and  sustained 
observation  of  the  chemistry  of  the  excreta  may  per- 
haps avail  to  clear  up  doubtful  points,  and  piece  the 
scattered  fragments  of  our  little  knowledge,  and  I  hope 
in  a  fuller  paper  to  throw  some  light  on  this  impor- 
tant problem. 


DISCUSSION. 

F.  P.  Maynard  (Calcutta)  considered  an  accurate  knowledge 
of  the  method  of  causation  of  vesical  calculus  of  the  greatest  im- 
portance. He  presumed  that  Dr.  Roberts,  in  his  paper,  referred  to 
uric  a.cid  calculus,  and  referred  to  Sir  William  Roberts'  "Croonian 
Lectures  (1892),"  to  point  out  the  three  forms  of  uric  acid 
salts,  neutral-urates,  acid-urates  or  bi-urates,  and  quadri- 
urates.  Of  these  salts,  the  first  does  not  exist  in  the  human 
living  body,  while  the  quadri-uiates  occur  as  the  familiar  amor- 
phous urinary  deposit.  In  birds  and  serpents,  "they  also  form 
almost  all  the  solid  urinary  excretion,  Roberta  regarded  the 
amorphous  urate  of  man  as  the  physiological  homologue  of  the 


entire  renal  activity  of  birds  and  serpents.  In  tlie  process 
of  the  ascending  evolution  of  the  kidney,  Nature  solved  the 
difficulty  of  solid  urinary  excretion  in  the  mammal  by  substituting 
soluable  urea  for  insoluble  uric  acid.  Apparently  the  conversion 
was  incomplete,  as  a  small  residuum  of  uric  acid  remains 
as  amorphous  urate.  In  this  respect  it  is  to  be  lioped  that  our 
evolution  is  not  final,  if  this  residuum  be  regarded  as  a  vestigial 
feature  of  analogous  nature  as  to  the  vermiform  appendix  and 
ductus  arteriosus.  From  this  point  of  view  Indians  possess  this 
vestigial  feature  to  a  greater  degree  than  Europeans. 

The  tendency  of  the  quadri-urates  to  liberate  uric  acid  is  checked 
by  the  saline  matters,  chlorides,  sulphates,  in  the  urine,  more  es- 
pecially by  the  potash  than  the  soda  salts.  Urinary  pigments 
possess  the  same  inhibitive  power  to  a  less  extent.  To  a  diminu- 
tion of  salines  and  pigments  a  number  of  cases  of  calculus 
might  be  ascribed.  Perhaps  the  turmeric  and  pigmented  spices 
of  rice-eaters  might  have  something  to  do  with  their  relative 
immunity  from  stone. 

Other  important  factors  in  the  causation  of  calculus  were  the 
proportion  of  uric  acid  in  urine,  the  degree  of  acidity  of  urine, 
and  the  ins:estion  of  food.  Fasting  decreased  the  quantity 
of  urine  and  increased  the  acidity,  while  ingestion  of  food  had 
the  opposite  efiiect.  During  sleep  and  long  periods  of  fasting, 
uric  acid  tends  to  be  precipitated.  Perhaps  the  long  hours  of 
fasting  between  the  two  daily  meals  at  morning  and  evening  of 
natives  of  India  might,  therefore,  be  one  cause  of  the  great 
frequency  of  stone  in  India. 

_  Roberts'  and  Plowright's  experiments  show  that  by  the  ex- 
hibition of  salines,  e.g.,  table  salt,  excessive  acidity  of  the  urine 
was  prevented,  and  large  quantities  of  uric  acid  were  eliminated. 
In  this  connection  the  immunity  from  stone  of  sailors  fed  on  salted 
foods  was  mentioned.  Mons.  Ferret,  in  connection  with  the 
occurrence  of  cataract,  found  that  this  disease  was  common  in 
places  near  salt  marshes,  e.g'.,  Digilha  in  Algeria,  etc.  In  France 
cataract  was  common  in  rural  districts  where  the  people  lived  on 
salted  foods.  The  more  frequent  use  of  potatoes  as  food  in 
these  districts  seemed  to  be  coincident  with  a  diminution  of 
cataract,  due,  according  to  Ferret,  to  the  potash  salts  of  the 
potato,  abstracting  the  soda  sabs  of  the  blood.  Ferret  attriijut- 
ed  cataract  to  an  excess  of  salt  in  the  blood,  while  Roberts, 
it  would  appear,  considered  precipitation  of  nric  acid  to  be 
due  to  deficiency  of  salt  in  the  blood.  This  deficiency  seemed 
to  be  induced  by  the  potassium  salts  of  the  food  of  Indians 
displacing  the  soda  salts  of  the  blood.  Were  Ferret's  view  on 
cataract  correct,  one  ought  to  find  cataract  rare  where  stone  is 
common.    This  does  not  appear  to  be  the  case  in  India. 

The  President  thanked  Surgeon-Ciiptain  Roberts  for  his 
paper,  and  stated  that,  of  all  the  various  hypotheses  on  the  causa- 
tion of  stone,  the  one  discussed  in  the  paper  seemed  by  far  Mie 
most  reasonable  and  probable.  He  hoped  that  others  (members) 
would  make  observations  on  the  subject.  He  then  summarised  the 
position  in  relation  to  the  operative  treatment  of  stone,  contrnst- 
ing  lithotomy  and  litholapaxy.  He  personally  inclined  to  advo- 
cate the  supra-pubic  operation  for  lithotomy,  while  fully  recog- 
nising the  merits  of  the  perineal  method  in  certain  cases.  The 
details  of  the  supra-pubic  operations  by  two  stages  were  also 
described. 


RADICAL  CURE  OF  INGUINAL  HERNIA. 

BY  HENRY  GALLAT, 
Surgeon-Major  of  the  Colonies,  FondicTterry. 

During  the  two  years  of  my  medical  charge  of  Pon- 
dicherry  I  have  performed  thirty-eight  operations 
for  the  radical  cure  of  inguinal  hernia.  The  number  of 
patients  was  thirty-six,  of  which  two  were  operated 
on  both  sides.  There  were  thirty-one  operations 
on  the  right  tide  and  seven  on  the  left. 

Complications. — Twelve  times  the  radical  cure  has 
been  complicated  by  the  necessity'  of  performing  opera- 
tions at  the  same  time  for  other  conditions,  viz.,  twice 
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for  removal  of  a  cancerous  testicle,  twice  for  the  ra- 
dical cure  of  old  hsematoceles,  and  eight  times  for  the 
radical  cure  of  old  and  voluminous  hydrocele. 

Twice  adhesions  of  the  gut  to  the  wall  of  the 
hernia  sac  were  met  with.  The  adhesions  could  not  be 
separated.  It  was  found  necessary  to  reduce  the  in- 
testine without  separating  it  from  the  walls  of  the 
sac.  Three  times  the  caecum  had  descended  into  the 
scrotum.  Once  the  csecum  was  accompanied  by  the 
upper  part  of  the  colon  and  a  mass  of  congested  epi- 
ploic fat.  After  removal  this  fat  weighed  41bs.  Once  the 
csecum  and  ileo-ca3cal  valve  were  found  in  the  her- 
nial sac  on  the  left  side.  On  another  occasion  adhe- 
sions between  the  wall  of  the  sac  and  a  mass  of  fatty 
omentum  three  inches  thick  were  found.  Thus  in 
thirty-six  operations  eighteen,  or  50  per  cent.,  were 
complicated. 

Notwithstanding  these  complications,  there  were  but 
four  fatal  cases,  or  11  per  cent.,  a  result  which  bears 
favourable  comparison  with  those  of  Banker,  Bassini, 
Hucas,  Champonnier  and  other  surgeons. 

The  fatal  cases  were  : — 

(1)  One  from  tetanus.    The   local  hospital,  where 

the  operations  were  performed,  was  formerly 
the  home  of  tetanus.  Of  the  300  operations 
performed  there  during  the  last  year  this 
case  was  the  first  of  tetanus.  Perhaps  it 
was  as  reasonable  to  accuse  the  flesh  of  the 
patient  as  the  place  of  operation.  The  man 
w^as  a  cultivator.  Perhaps  the  assistant  in 
charge  of  antiseptic  measures  had  not  been 
sufficiently  careful. 

(2)  On  one    occasion  the   sac  was  puckered  up 

like  a  wart,  the  folds  of  which  could  not  be 
unravelled.  It  was  ligatured  by  two  pieces  of 
catgut  crossing  each  otber  and  then  reduced. 
The  thickness  of  fatty  tissue  was  such  that 
occlusion  of  a  small  artery  was  not  com- 
plete. Slight  effusion  occurred  on  the  right 
side  of  the  iliac  pit,  the  hernia  being  on  the 
left.  Fever  set  in  and  the  patient  succumb- 
ed with  symptoms  of  peritonitis.  At  the 
post-mortem  it  was  found  that  the  neck  of 
the  sac  which  had  been  on  the  left  side 
had  gone  after  reduction  over  to  the  right, 
around  it  a  little  haemorrhage  had  taken 
place,  thus  perhaps  starting  the  peritonitis. 

(3)  One  fatal  case  was  owing  to  the  prolonged 

suppuration  in  an  old  feeble  patient,  on 
whom  the  operations  of  radical  cure  of  a 
right  inguinal  hernia  and  of  a  left  old  hy- 
drocele were  performed.  Only  a  few  drops 
of  liquid  were  found  round  the  line  of  su- 
ture on  the  right  side.  There  was  some 
infiltration  of  the  underpart  of  the  left 
side  of  the  scrotum.  The  incision  healed 
by  first  intention,  but  a  piece  of  the  lower 
part  of  the  scrotum  became  gangrenous. 
The  patient  succumbed  on  the  seventeenth 
day  after  operation  from  the  effects  of  sup- 
puration. 


(4)  This,  the  last  fatal  case,  was  that  of  an  old 
man  in  whose  scrotum  the  csecum,  together 
with  the  greater  part  of  the  large  intestine 
and  dibs,  of  congested  appendices  epi- 
ploicse  was  found.  The  reduction  of  so  large 
a  mass,  lying  for  a  long  time  external  to 
the  abdominal  cavity,  was  very  painful.  At 
the  time  reduction  seemed  successful,  for 
twelve  hours  after  the  patient  was  quite  com- 
fortable. In  the  night  rapid  swelling  of 
the  abdomen  set  in.  and  death  quickly  ensu- 
ed. No  post-mortem  was  permitted.  In  my 
opinion  death  probably  arose  from  volvu- 
lus after  reduction.  Twelve  times  the  ideal 
result — union  by  first  intention,  removal  of 
sutures  on  the  eighth  day,  complete  cure 
on  the  nineteenth  day — was  obtained.  As  a 
precaution  patients  were  kept  in  bed  till  the 
thirteenth  day  when  they  left  hospital. 
Union  has  been  delayed  twenty  times  from  ten- 
sion of,  or  small  accumulation  of,  fluid  under  the 
superficial  sutures.  In  two  cases,  severe  suppuration 
of  the  cord  of  the  testicle  supervened. 

The  general  length  of  day  in  hospital  was  45  days; 
two  stayed  48  days,  and  two  53  days. 

It  is  held  that  relapses  after  radical  cure  of  her- 
nias occur  before  the  sixth  month.  Fourteen  of  the 
cases  operated  on    have  been  seen   after  operation. 

The  following  list  gives  the  length  of  time  after 
operation  :  — 


Months. 

19tli  December  1892  ...  ...i.e.,  21 

25tli  January     1893  ...  ...  13 

17th  September  1893  ...  ...  12 

6th    November  1893  ...  ...  10 

10th  November  1893  ...  ...  10 

24th  November  1893  ...  ...  11 

8th   December  1893  ...    '  ...  9 

17th  December  1893  ...  ...  9 

20th  December  1893  ...  ...  9 

29th  January    1894  ...  ...  8 

12th  February  1894  ...  ...  7 

23rd  February  1894  ...  ...  7 

23rd  April       1894  ...  6 

26th  April       1894  ...  ...  6 


In  all  of  these  cases  the  cure  was  complete  and 
maintained.  In  all  the  scar  was  soft  and  the  sper- 
matic cord  free  from  adhesions.  One,  an  old  man 
pet.  6],  had  undergone  excision  of  a  cancerous  tes- 
ticle at  the  time  of  the  operation  for  radical  cure. 
He  has  regained  his  vigour  and  walked  about  strong 
and  well.  The  next  four  cases  were  of  sepoys  ;  of 
these  one  for  thirteen  months  and  the  others  for  ten 
months,  had  performed  their  military  duties  satisfac- 
torily. Three  police  peons,  for  ten,  seven  and  seven 
months,  respectively,  had  performed  their  patrol  duties, 
being  on  their  legs  from  six  to  eight  hours  daily. 

One  patient  was  operated  on  the  20th  December. 
He  left  hospital  to  enlist  as  a  sepoy.  For  ten  months 
he  had  stood  the  strain  of  the  military  gymnastic 
exercises  for  recruits. 

Two  were  cases  of  Europeans  :  one,  a  doctor  on  a 
steamer,  has  resumed  duty  for  six  months.    He  can  £[0 
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up  and  down  the  gangways  and  balances  himself 
without  difficulty  while  the  vessel  rolls  and  pitches. 
He  does  not  wear  a  truss.  The  other  case  is  that  of 
a  European  tramp,  who,  ten  months  ago,  was  operated 
on  for  a  hernia  the  size  of  an  adult's  head.  He  now 
continues  his  roving  existence,  walking  to  Cuddalore 
or  Trichinopoly  from  Pondicherry  without  detriment. 
In  all  cases  i  made  use  of  Bassini's  process,  which, 
as  is  well  known,  consists  in  the  reconstitution  by 
means  of  two  whips  with  catgut  of  the  two  parti- 
tions of  the  inguinal  canal  in  its  full  length,  the 
deep  orifice  of  the  canal  retaining  just  the  width 
sufficient  for  the  passage  of  the  spermatic  cord.  The 
results  I  have  obtained  warrant  me  in  holding  a 
high  opinion  of  the  excellency  of  the  method. 
It  gives  perfect  stability  to  the  reconstituted  abdomi- 
nal partition,  allowing  the  inguinal  canal  to  give 
passage  to  the  spermatic  cord,  and  yet  by  shutting 
the  deep  opening  of  the  canal  gives  no  opportunity 
for  a  relapse  to  occur. 

The  heavy  work  done  and  the  strain  endured  by 
the  fourteen  cases  narrated  above  confirm  the  con- 
clusions which  Hassini  himself  formulated  :  "  That,  as 
soon  as  the  walls  of  the  inguinal  canal  have  been 
perfectly  reconstituted  by  the  operation  for  radical 
cure,  the  patient  can  be  considered  completely  cured, 
fit  for  the  arduous  avocations  of  life,  and  not  Jialile 
to  rejection  from  the  military  services  on  account  of 
bodily  defect. 


DISCUSSION. 

D.  N.  P.  Datta  (Hushiarpui)  instanced  a  case  of  left  ingiiiniil 
reducible  hernia  of  long  standing  in  a  man,  aged  sixty,  in  which 
radical  cure  by  Wood's  method  was  performed.  Tlie  sac,  which 
was  very  large,  sloughed.  At  the  end  of  two  months  the  patient 
was  discharged  cnred. 

4.  Powell  (Cachar)  found  it  impossible  to  keep  native  patients 
suflBciently  long  in  bed  to  ensure  a  successful  result.  His  first  case 
absconded  on  the  fifth  day  of  treatment.  Although  the  wound 
healed  by  first  intention,  the  hernia  returned  as  bad  as  ever.  He 
was  of  opinion  that  castration  of  the  testicle  on  the  same  side  as 
the  hernia  was  absolutely  necess>iry  to  obtain  a  successful  result 
by  complete  closure  of  the  inguinal  canal.  In  one  case  thus 
operated  onitliere  were  no  symptoms  of  return  of  the  hernia  two 
years  after  operation.  He  pointed  out  that  this  special  procedure 
was  not  to  be  of  general  application  for  all  cases. 

F.  O'Kinealy  (Calcutta)  emphasised  the  same  diflScnlty  of 
keeping  natives  confined  to  bed  during  treatment  after  openition 
for  radical  cure,  especially  when  healing  by  first  intention  occurred. 
He  also  pointed  out  the  danger  of  infection  of  the  wound  leading 
to  healing  by  second  intention  from  the  meddlesome  habits  of  the 
native  in  removing  the  bandages  and  dressings.  He  advanced 
the  opinion,  although  knowing  that  it  might  be  considered 
heterodox,  that  union  by  second  intention  was  preferable  in 
unintelligent  natives  as  it  involved  much  longer  confinement 
to  bed,  and  secured  a  good  firm  scar.  In  cases  where  primary  union 
occurred,  it  was  found  that,  despite  all  hospital  discipline,  the 
patients  often  managed  to  get  up  out  of  their  beds,  and  undo  the 
bandages,  and  destroy  the  prospects  of  any  good  results. 

R.  D.  Murray  (Chittagong)  congratulated  Dr.  Gallay  on  the 
success  of  his  method  of  treatment,  and  felt  that  the  best 
thanks  of  the  members  of  the  Congress  were  due  to  him  for 
bringing  the  matter  forward.  He  said  that  personally  he  had  no 
experience  of  Bassini's  operation,  and  was  accustomed  to  adopt 
modification  of  Barker's  and  MacEwen's,  in  which  he  ligatured 
the  neck  of  the  sac  very  low  down,  so  as  to  embrace  a  portion 


of  the  body.  He  then  divided  further  up  the  large  neck,  and 
dealt  with  it  as  in  MacEwen's  ope-ation.  This  plan  was  especially 
suitaMe  for  old  hernia,  which  constitute  the  bulk  of  cases  in 
mofussil  practice.  In  these  the  sue  is  so  voluminous  and  its 
adhesions  so  extensive  that  attempts  to  dissect  it  out  completely 
are  certain  to  be  followed  by  sloughing  of  the  scrotum  and 
testicle. 


CRANIAL  SURGERY  WITH  SPECIAL  REFER- 
ENCE TO  FRACTURE  OF  THE  SKULL  AND 
THE  USE  OF  THE  TREPHINE. 

BY  R.  D.  MURRAY,  M.B., 
Surgeon-Major,  /.  M.  S. 

In  the  short  space  of  time  allowed  for  the  reading  of 
this  paper  I  fear  I  cannot  do  more  than  touch  upon 
a  branch  of  cranial  surgery,  as  the  whole  subject  is  a 
very  large  and  comprehensive  one.  Having,  within 
the  last  few  months,  at  the  small  Municipal  Hospital 
at  Chittagong,  had  several  interesting  cases  of  skull 
injury  under  my  care,  in  all  of  which  I  trephined  with 
successful  results,  it  i-ecurred  to  me  that  it  might  be 
useful  to  lay  my  experience  in  connection  with  them 
before  the  Congress. 

I  shall  first  narrate  the  cases  as  concisely  as  possible 
in  their  order  of  occurrence,  and  then  add  a  few 
remarks  on  the  points  of  special  interest  presented  by 
each.  In  contrast  to  these  four  recent  cases  I  give  the 
notes  of  a  fifth  which  occurred  in  the  Chumparuu  Jail 
five  years  ago  : — 

I. — Simple  comnoinuted  depressed  fracture  with 
compression. 

Hamed  Ali,  a  cultivator,  aged  18,  was  admitted  to  hospital 
at  7-30  P.M.,  on  the  13th  July.  He  had  been  hit  in  the  liead 
with  a  bamboo  at  3  o'clock  that  afternoon,  and  was  knocked 
down  senseless.  His  temperature  was  101°  F.,  pulse  56,  res- 
piration rapid,  irregular,  gasping  and  loudly  stertorous.  Right, 
pupil  widely  dilate<l  and  irresponsive  to  light.  Epileptiform  con- 
vulsions occurred  every  few  minutes,  most  marked  in  the  left  arm 
and  leg. 

On  examining  the  head  a  large  contused  swelling  was  fou"d 
over  the  right  parietal  eminence,  and  around  its  edge  the  skull 
could  be  felt  depressed  into  a  hollow.  Ihe  scalp  was  not  wound- 
ed. As  the  man's  condition  was  very  critical,  I  at  once  deter- 
mined to  trephine  as  afliording  the  only  chance  of  saving  his 
life. 

The  head  having  been  shaved  and  cleansed  thoroughly,  the 
operation  was  begun  without  chloroform,  the  patient  being 
already  unconscious.  A  semilunar  incision,  five  inches  long,  was 
made  right  down  to  the  bone  through  the  upper  edge  of  the 
tumour.  The  scalp  with  pericranium  having  been  reflected 
and  a  large  subjacent  clot  turned  out,  an  extensive  depression 
in  the  skull  was  brought  to  view.  The  trephine  was  then 
applied  at  the  upper  edge  of  the  fracture,  so  that  a  piece  of 
sound  skull  was  included.  On  removal  of  tiie  disc  (^f  bone, 
another  blood  clot  was  exposed  lying  in  the  surface  of  the  dura 
mater.  With  a  gouge  ■forceps  about  a  square  inch  of  comminuted 
bone  was  removed,  the  remaining  portion  of  depressed  skull  was 
raised,  and  the  coagulum  cleared  awpy  as  far  as  possible.  The 
trephined  portion  of  ekull  corresponded  almost  exactly  with 
the  motor  area  of  the  cerebrum,  which  could  be  seen  pulsating 
through  a  rent  in  the  dura  mater  made  by  a  spicule  from  the 
inner  table.  Attempts  to  clear  away  the  coagulum  completely 
around  and  underneath  the  edge  of  the  trepliine  opening  caused 
rather  profuse  haemorrhage,  but  this  was  soon  stopped  by  steady 
pressure.  The  parts  having  been  very  carefully  washed  with 
bichloride  lotion  (1 — 1,000),  and  then  freely  dusted  with  iodo- 
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form,  the  flap  was  adjusted  and  stitched  with  silver  wire,  taking 
care  to  leave  a  drainage  tube  in.  The  usual  antiseptic  dressings 
were  applied,  and  by  the  time  the  patient  was  b.icli  in  bed  tlie 
improvement  in  his  condition  was  very  remarkable.  The 
breathing  beoauie  slow,  quiet  and  regular,  18  per  piinute,  the. 
previous  restlessness  disappeared,  and  the  pnlse  rose  to  60. 

Progress — On  the]  5th  the  drainage  tul)e  was  removed.  Oa 
the  16th  he  became  conscious  and  answered  questions,  but  his 
expression  w^js  dull  and  speech  thick  and  indistinct  from  partial 
paralysis  of  the  soft  pidate.  The  muscular  twitchings  of  the 
limbs  continued.  Right  pupil  nearly  normal.  Vlth. — Photophobia 
of  right  eye  with  lachryTuntion,  severe  throbbing  pain  in  the 
head.  Ordered  calomel  and  jalap  purge  and  zinc  lotion  to  the 
eye.  X'dth — Pain  in  steruomastoids  and  stiffness  of  the  jaws. 
Ordered  chloral  20  grains  every  4  hours.  2Qth. — Threatening  of 
tetanus  gone  and  intelligence  improving,  but  memory  very 
defective.  21s<. — An  ulcer  has  formed  on  the  lower  segment  of 
the  right  cornea  close  to  the  periphery,  and  patient  cannot  close 
his  left  eye  from  paralysis  of  the  orhicularis  palpcbrre.  He 
complains  cf  severe  and  constant  headache.  2Zrd. — ^Expression 
brighter  and  articulation  more  distinct.  He  can  now  close  his 
left  eye.  There  is  a  ring  of  opacity  round  the  corneal  ulcer. 
Scalp  wound  absolutely  healed  by  first  intention  and  stitches 
removed.  Ordered  a  mixture  containing  5  grains  iodide  of 
potassium  and  10  grains  bromide  of  potassium  thrice  daily, 
and  iodoform  ointment  to  the  eye. 

From  this  period  the  patient's  convalescence  was  uninterrupted 
and  he  was  discharged  on  the  9th  of  August,  his  only  complaint 
being  defective  vision.  On  examining  his  eyes  with  the 
ophthalmoscope  distinct  evidence  of  optic  neuritis  was  found, 
being  most  pronounced  in  the  right  eye.  He  refused  to  stay 
any  longer  in  hospital  and  was  allowed  to  attend  as  an 
out-patient,  taking  the  iodide  and  bromide  mixture.  The 
neuritis  has  gradually  disappeared,  and  now,  three  months  after 
the  injury,  the  optic  disc  is  almost  normal. 

The  details  of  temperature,  pulse  and  respirations  are  shewn 
in  the  accompanying  chart. 

II. — Compression  of  right  motor  area  by  blood  clot 
with  compound  comminuted  fracture  of  the  outer  table 
over  the  frontal  sinus  on  the  right  side. 

Mahomed  Shashi,  aged  32,  acu'tivator,  uas  admitted,  with  the 
previous  case,  on  the  13th  July,  in  a  comatose  state,  with  a 
large  diffused  contusion  over  the  right  parietal  eminence,  and  a 
contused  wound  three  inches  long  on  the  right  supraciliary  ridge, 
with  comminutions  of  the  outer  talde  of  the  skull.  Left  pupil 
dilated.  Right  pupil  cannot  be  seen  on  account  of  the  extreme 
swelling  and  tension  of  the  eyelids.  Breathing  rapid  and  stertor- 
ous, 32  per  minute.  Pulse  60,  temperature  l!)0  F.  Epileptifcrm 
convulsions  with  foaming  at  the  mouth  at  intervals.  He  had 
vomited  blood  several  times.  Theie  was  complete  paralysis 
of  the  left  side  of  the  face. 

This  man  ivas  a  victim  of  the  same  riot  as  Hamed  Ali,  and,  as 
in  his  case,  the  injuries  were  caused  by  lathi  blows. 

There  was  no  laceration  or  wound  of  the  scalp  at  the  seat 
of  injury  over  the  riglit  parietal  eminence,  and  no  fracture  of 
the  skull  could  he  ascertained,  but  there  was  a  very  considerable 
extra  vasalion  of  hluod  underneath  the  scalp.  I  diagnosed  intra- 
cranial hpemorrhage,  probably  extra-durid,  over  the  motor  area, 
and  proceeded  to  trephine.  Curiously  the  affected  area  cor- 
respondeii  ahuost  exactly  with  that  in  the  first  case.  Without 
cliloroform  I  made  a  siinilat  crescentic  incision  about  five  inches 
long,  and  after  reflecting  the  scalp  with  pericranium  turned  out 
the  subjacent  coagulum  and  exposed  the  sku'l.  There  was  no 
fracture  at  this  spot.  I  tiion  applied  the  one-inch  trephine,  and  on 
removing  the  disc  of  bone  brought  a  pulsating  blood  clot  into 
view.  I  then  enlarged  the  opening  with  gauge  forceps  and 
removea  .ns  umch  as  possible  of  the  widely  diffused  coagulum. 
I  did  not  open  the  dura  iriater.  The  meninjreal  surface  was 
then  freely  duHted  with  iodoform  and  the  flap  brought  into 
]>o8ition  with  silver  wire,  leaving  a  drainage  tube  projecting 
from  the  most  dependent  part  of  the  wound.  The  frontal 
■>«'ound  was  thus  similarly  attended  to.  After  the  operation 
the  pulse  rose  to  72  and  the  respirations  fell  to  22,  becoming 
quiet  and  regular. 


Progress. — Recovery  was  uninterrupted.  Both  the  scalp 
and  supraciliary  wounds  healed  by  first  intention,  and  the  tem- 
perature, pulse  and  respiration  soon  became  normal.  C'^nscious- 
ness  returned  the  day  after  the  operation,  and  he  talked  quite 
rationally.  There  was  a  sharp  rise  of  temperature  to  lOl'S'* 
on  the  11th  day,  with  seveie  headache,  and  again  on  the  12lh 
day.  but  this,  which  looked  like  meningitis,  setting  in  speedily 
yielded  to  phenacetin  and  did  not  recur.  The  dilatation  of  the 
left  pupil  disappeared  on  the  third  day,  and  the  oedema  of  the 
right  eye  gradually  sulisided.  There  was  congestion  of  the 
eye  for  about  ten  days,  but  the  pupil  was  normal  when  first  seen. 
Tiie  left  facial  paralysis  had  gone  completely  by  the  seventh  day. 
There  were  occasional  twitchings  of  the  arms  and  legs  from 
ceifbral  irritntion  during  the  first  few  days. 

The  patit'nt  was  discharged  with  Humed  Ali  on  the  9tl)  of 
August.    There  were  no  retinal  sequelae  in  his  case. 

III. —  Compound  comminuted  depressed  fracture 
without  conipres-ion. 

Rakimnesa,  a  Mahomedan  female,  aged  30,  wi»s  admitted, 
with  the  above  injury,  on  the  26th  July  1894,  several  hours  after 
it  oi^curred.  She  had  been  struck  on  the  head  by  her  husband 
with  an  iron  bar  in  a  fit  of  homicidal  mania,  the  man  having 
immeiliately  afterwards  braine<l  his  mother-in-law  and  the  vil- 
lage headman,  who  went  to  their  rescue.  The  mother  lived  to  be 
adndtted  to  hospital  and  have  her  wound  dressed,  but  died  short- 
ly afterwards.  Her  skull  was  shattered  and  the  brain  substance 
pi  otruded. 

Rakimnesa  had  a  longitudinal  contused  wound,  four  inches  long 
by  half  an  inch  wide,  over  the  left  parietal  eunnence.  Free 
hasmorrhage  had  oi  curred.  The  skull  corresponding  to  the  scalp 
wound  was  fractured,  conimiuuted  and  depressed.  There  was  a 
contused  vertical  wound,  one  inch  by  a  quarter  of  an  inch  at  the 
junction  of  the  hair  and  forehead  in  the  middle  line,  through  the 
pericranium,  and  involving  the  bnne.  The  right  eyelids  were 
nmch  ecchymosed  and  could  with  difficulty  be  opened.  There 
was  no  unconsciousness  or  other  sign  of  compression,  although 
her  expression  was  somewhat  didl  and  stupid.  Her  tempera- 
ture was  100,  pulse  108,  and  respiration  32.  Pupils  normal,  no 
muscular  twitching  and  no  paralysis.  Considering  the  formi- 
dable nature  of  the  head  injury,  the  symptoms  vevQ  wonderfully 
slight,  but  in  view  of  the  probable  supervention  of  inflammatory 
mischief,  I  decided  to  trephine  and  eievate  the  broken  fragments 
of  skull. 

The  scalp  having  been  shaved  and  cleansed  and  chloroform 
administered,  a  Y-sliaped  incision  was  made  over  the  left  parietal 
eminence,  and  the  flaps  with  pericranium  reflected.  It  was  now 
found  that  the  cracks  in  the  skull  were  occupied  by  portions  of 
hair,  which  had  been  forced  through  by  the  blow,  and  were 
firmly  locked.  Under  the  circumstances  septic  inflammation 
was  almost  certain  to  follow  if  left  alone, and  my  original  inten- 
tion to  trephine  hud  become  all  the  more  imperative.  On 
removal  of  the  crovvn  of  trephine,  considerable  extradural 
hajmcrrhages  was  found  to  have  occurred.  I  then  with  gouge 
forct'ps  enlarged  the  opening  downwards,  and  having  extracted 
as  much  cf  the  coagulum  as  possible,  I  raised  the  remain- 
ing portion  of  depressed  skull,  irrigated  with  bichloride  lotion 
(1 — 1,000),  applied  iodoform  and  brought  the  edges  of  the 
wound  together  with  silver  wire.  A  drainage  was  left  in  as 
usual.  The  wound  in  the  forehead  was  then  attended  to,  and 
the  whole  put  up  antiseptically  under  a  capelline  bandage. 

Progress. — There  was  slight  pyrexia  for  about  a  fortnight 
as  shewn  by  the  chart,  and  a  good  deal  of  headache,  but  other- 
wise  her  recovery  was  uninterrupted.  The  scalp  wound 
healed  by  first  intention,  and  the  stitches  were  removed  on  the 
eighth  day  :  she  had  given  birth  to  a  child  a  month  before  ad- 
missicm,  so  that  her  breasts  became  swollen  and  painful  (the 
child  having  been  left  at  home),  and  no  doubt  this  irritation 
was  the  main  cause  of  her  fever.  She  was  very  ansemic  from 
loss  of  blood,  and  constitutionally  weak  after  her  recent  confine- 
ment, so  that  she  really  stood  the  operations  remarkably  well. 
The  forehead  wound  healed  by  granulation.  After  tlie 
stitches  were  removed,  some  pus  collected  under  the  pericranium 
and  caused  the  wound  to  re-open.  A  small  p'dnt  over  the 
trephine  depression  (at   the  junction  of  the  limbs  of  the  Y) 
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gaped  after  witlidrawing  the  stitches,  and  from  the  opening  a 
small  discharge  of  turbid  serum  continued  to  come  for  some 
time.    She  was  discharged  well  on  the  30th  of  August. 

IV.  — Compound  comminuted  depressed  fracture  with 
compression. 

Hassan  All,  a  fisherman,  aged  36,  was  admitterl  at  8  A.M.  on 
the  llth  October,  in  an  unconscious  condition,  with  the  above 
injury.  He  was  struck  in  the  head  with  a  bamboo  on  tlie  9th 
and  fell  seusele«s.  He  lay  flat  on  his  back  with  the  right 
hip  and  knee  flexed,  the  right  arm  bent  over  liis  face,  an<l  the 
left  arm  anri  leg  paralysed.  There  was  also  left  facial  paialysis. 
Kight  pupil  widely  diluted.  Patient  very  boisterous  and 
resisting  all  attempts  to  hold  him  down.  Eyelids  closed,  the 
rigiit  contused.  Temperature  98'4,  pulse  50,  full  and  resisting, 
respirations  17,  quiet  and  easy. 

On  examining  the  head  he  was  found  to  have  a  contused  wound 
over  the  right  parietal  eminence,  l^in.  long  by  ^in.  wide,  with 
swelling  around  it.  A  portion  of  the  skull,  the  size  of  a  lupep, 
underneath  the  woun<i,  was  depressed.  The  scalp  generally  was 
pulpy  and  boggy,  and  the  left  eye  contused  and  discolonreil. 

The  symptoms  of  compression  over  the  right  motor  area 
being  very  marked,  I  decided  to  trephine  at  the  seat  of  injury. 
The  patient,  although  unconscious,  was  very  restless,  especially 
under  peripheral  irritation,  and  had  to  be  chloroformed.  The 
operation  was  performed  as  in  the  previous  cases.  Fi'ee  hajmorr- 
hage  took  place  from  the  swollen  and  congested  scalp  and  was 
controlled  by  Wells'  forceps.  On  esposiuy;  the  bone,  blood  was 
seen  to  ooze  out  from  the  interior  of  the  skull,  and  on  removal 
of  the  disc  of  bone  there  was  copious  hsemorrhage,  but  no 
bleeding  point  could  be  detected.  The  opening  was  enlarged 
with  a  view  to  try  and  catch  the  middle  meningeal  artery,  but 
without  avail.  P  essnre  was  trie<l,  but  without  success,  as  the 
blood  welled  up  rapidly  and  soaked  the  compresses.  There  was 
no  clot  and  no  pulsation.  The  subdural  space  was  distended, 
and  on  opening  the  n)embrane,  fluid  blood  in  alarnjing 
quantity  came  pouring  out  of  the  wound.  By  this  time  the 
patient  had  almost  bled  to  death  and  I  was  obliged  to  conclude 
the  operations  as  quickly  as  possible.  On  replacing  the  scalp 
fiat  and  stitching  the  woimd,  I  was  gratified  to  find  that 
the  haemorrhage  almost  ceased.  A  drainage  tube  was  inserted  and 
the  usual  dressing  applied.  One  hypodermic  injection  of 
ether  was  given  during,  and  another  at  the  close  of,  the  operation. 
A  stimulating,  nutrient  enema  of  beef-tea  and  brandy  was 
also  administered.    The  pulse  was  140  and  very  compressable. 

Progress. — 4  p.m.,  temperature  99-4,  pulse  140,  respirations  28) 
dressings  soaked  and  changed.  8  p.m.,  pulse  72,  full  and  regular- 
Dilatation  of  right  pupil  less. 

October  13th. — Answers  questions,  oedema  of  scalp  gone, 
pupils  equal. 

October  14th. — Improvin?.  Paralysis  passing  off.  Facial  para- 
lysis scarcely  perceptible.  Quite  conscious  and  rational. 

October  17th. — Wound  perfectly  healed,  doing  well. 

Octobc  3lst.—  Intelligent  and  cheerful,  is  able  to  walk  about. 

October  29th  -  Quite  well  and  fit  for  discharge.  He  is 
naturally  weak  and  auEemic  after  the  severe  loss  of  blood,  and  only 
requires  time  and  tonics  for  his  complete  recovery. 

v.— Simple  depressed  fracture  not  trephined.  Death 
four  months  afterwards. 

Kashi  Dusadh,  aged  45,  was  admitted  for  burglarj^  to  the 
Champarun  jail,  on  the  29th  June  1889,  in  a  very  prostrated  con- 
dition, the  result  of  a  severe  beating.  His  face  and  head  were 
much  swollen,  the  features  being  beyond  recognition.  The 
pupils  could  not  be  seen.  There  was  no  paralysis.  He  made 
a  good  recovery  and  was  discharged  from  hospital  on  the  18th 
July.  On  the  28th  July  he  went  to  Court  to  stand  his  trial  on 
a  charge  of  house-breaking,  was«convicted  anci  sentenced  to  two 
years'  rigorous  imprisonment.  On  the  4th  of  August  he  was 
admitted  to  hospital  for  rheumatism  and  was  discharged  on  the 
27th  September.  He  was  re  admitted  for  fever  and  pain  in  the 
throat  on  the  29th  September.  At  9  p.m.,  oq  the  30th  October, 
he  was  suddenly  seized  with  convulsion,  his  temperature  ran  up 
to  105°  and  he  died  at  4  a.m.  on  the  31st. 


From  his  first  admission  to  jail  he  never  had  any  nervous 
symptoms  beyond  some  slight  defect  of  vision.  He  never  had 
paralysis  of  any  kind,  and  there  was  an  entire  absence  of  head 
symptoms.  Yet  this  was  the  condition  found  on  post-mortem 
examination.  A  large  slightly  depressed  stellate  fracture  over 
the  centre  of  the  right  parietal  bone,  firmly  united  and  indenting 
the  subjacent  brain.  There  was  purulent  effusion  into  the 
arachnoid  cavity  both  over  the  vertex  and  base.  On  the  under 
surface,  at  the  junction  of  the  left  frontal  ami  temporo-spheuoi- 
dal  lobes,  a  small  superficial  abscess  cavity  was  found,  with 
ragged  margins,  containing  pus  and  debiis.  Hie  surrounding 
brain  substance  was  red  and  rusty  looking.  The  cavity  com- 
nmnicated  with  the  arachnoid  by  a  small  opening,  where  it 
ruptured.    The  sequence  of  events  in  this  case  was  : — 

1.  Fracture  of  skull,  right  side. 

2.  Hsemorrhagic  effusion  on  opposite  side. 

3.  Suppurative  degeneration  of  clot. 

4.  Rupture  of  abscess. 

5.  Perforative  meningitis. 

6.  Death. 

Remarks. — All  surgeons  are  agreed  that,  in  cases  of 
fracture  with  compression,  the  skull  should  be  at  once 
trephined,  as  the  operation  affords  the  patient  the  only 
chance  of  life.  In  cases  of  compound  fracture,  even 
where  there  is  no  compression,  the  early  use  of  the 
trephine  is  advocated,  not  so  much  with  the  object  of 
raising  any  depressed  fragments  as  in  order  to  cleanse 
the  wound  and  prevent  septic  mischief  supervening. 
No.  Ill  is  a  case  in  point.  There  were  no  sjnnptoms 
of  compression,  but  operative  measures  were  rendered 
necessary  by  the  impaction  of  hairs  between  the 
cracks  in  the  skull. 

In  case  IT,  where  there  was  a  compound  facture  of 
the  outer  table  over  the  right  frontal  sinuses,  the  more 
serious  injury  was  indicated  over  the  right  motor  area, 
at  which  spot  the  scalp  was  swollen  and  bruised.  The 
left  facial  paralysis  and  muscular  twitchings  of  the 
left  upper  and  lower  extremities  pointed  to  compres- 
sion and  irritation  around  the  fissure  of  Rolando,  and 
on  trephining  there  a  large  coagulum  was  found 
and  removed.  Although  therefore  there  was  a  com- 
poun  l  fracture  of  the  skull  in  this  case,  the  trephine 
operation  was  undertaken  for  compression  due  to 
coagulum  underneath  the  vault,  and  not  to  depressed 
bone. 

In  all  five  cases  the  parietal  eminence  was  the  seat  of 
chief  injury,  and  curiously  enough  in  all,  except  the 
female  who  was  attacked  hy  a  madman,  it  was  the 
right  side  that  was  struck,  indicating  that  the  blows 
were  probably  inflicted  trom  behind.  Facial  paralysis 
on  the  opposite  side  to  the  lesion  was  present  in  cases 
I,  II  and  IV,  while  in  IV  only  was  there  actual  hemi- 
plegia. Convulsive  twitchinirs  of  the  extremities 
were  most  marked  in  case  I,  and  on  the  side  opposite 
to  the  fracture.  The  pupil  was  widelv  dilated  on  the 
side  of  the  injury  in  cases  I  and  IV,  and  probably 
also  in  case  II,  but  it  could  not  be  seea  on  account  of 
the  great  swelling  of  the  eyelids.  In  case  I,  the 
palatal  muscles  were  involved  as  indicated  by  the 
imperfect  articulation,  and  a  corneal  ulcer  formed  frona 
failure  of  nutrition  owing  probably  to  pressure  on 
the  third  nerve  at  the  sphenoidal  fissure.  The  dr.ra 
mater  was  divided  in  cases  I  and  IV,  but  not  in  the 
others.    In  case  IV  only  was  there  serious  haemorr- 
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hage,  and  here  it  was  truly  alarming  and  did  not 
stop  until  the  stitches  were  being  put  in.  The  patient 
lost  about  2Ibs.  of  blood  and  1  scarcely  looked  for 
his  recovery.  The  scalp  wound  healed  by  first  inten- 
tion in  all  the  operations.  I  believe  iodoform  to  be 
a  most  valuable  antiseptic  in  these  cases.  Coma  and 
stertor  were  most  pronounced  in  the  first  two  cases  and 
gave  way  at  once  to  quiet,  natural  breathing  after  the 
operation. 

I  did  not  try  MacEwan's  plan  of  filling  up  the 
trephine  hole  with  fragments  of  chopped  bone  from 
the  removed  disc,  but  mean  to  do  so  in  the  next 
opportunity.  It  might  be  better  still  to  replace  the 
entire  disc  of  bone  in  the  opening,  a  proceeding  which 
has  been  followed  with  success.  It  is  questionable, 
however,  if  MacEwan's  recommendation  is  not  inore 
scientific,  as  it  secures  a  continuance  of  the  safety- 
valve  action,  whereas  by  plugging  the  opening  with 
the  crown  of  trephine,  there  is  a  danger  of  compression 
recurring  from  coagulation  repriming  underneath  and 
free  escape  not  being  permitted  for  drainage.  Even  when 
the  opening  is  allowed  to  remain  with  nothing  but  scalp 
and  pericranium  as  a  covering,  it  is  wonderful  how  hard 
the  tissues  become  after  a  time.  In  two  of  my  cases,  II 
and  IV,  it  would  seem  as  if  bone  was  reproduced,  for 
six  weeks  after  the  operation  no  opening  could  be  felt, 
on  making  firm  pressure,  and  the  parts  were  firm  and 
resisting  as  if  ossification  was  in  progress. 

The  sudden  improvement  in  the  condition  of  the 
patients  after  the  operation  was  very  striking,  and, 
considering  the  highly  favourable  termination  of  the 
cases,  [  would  advocate  trephining  in  all  cases  of  com- 
pound fracture,  as  well  as  in  simple  depressed  fracture 
and  other  injuries  followed  by  compression.  By 
its  safety-  valve  action  it  affords  relief  to  intracranial 
pressure  from  whatever  cause  arising,  and  the  mode- 
rate hsemorrhage  which  usually  follows  is  salutary,  in- 
asmuch as  it  checks  the  liability  to  indammatory 
consequences.  The  operation  is  not  in  itself  a  danger- 
ous one.  Case  V  is  one  of  peculiar  interest,  and  one 
is  inclined  to  think  that  if  the  man  had  been  trephined, 
his  life  would  have  been  saved.  The  removal  of  pressure 
might  have  prevented  the  formation  of  the  hsemorr- 
hagic  etfusioa  which  ultimately  degenerated  into  an 
abscess  and  bursting  caused  fatal  meningitis. 


DISCUSSION. 

Behari  Lai  Chahraharti  (Calcutta)  related  two  cases  of 
cranial  injury.  In  one  the  bone  of  the  rigiit  parietal  eminence 
was  sliced  away  by  an  axe-cut,  exposing  the  dura  mater  over 
an  area  of  a  square  inch.  Under  dressings  of  carbolic  oil,  the 
patient  recovered.  The  other  case  was  one  of  compound, 
comminuted,  depressed  fracture  of  the  right  parietal  eminence, 
with  pressure  symptoms.  After  trephining,  recovery  was  com- 
plete. 

D.  N.  P.  Dutla  (Hushiarpur)  mentioned  a  case  of  severe 
compound  comminuted  depressed  fracture  of  the  right  parietal 
eminence,  with  wound  of  the  brain,  which  did  uninterruptedly 
well. 

W.  D.  Carleton  (Sabathu)  mentioned  a  case  of  comminuted 
fracture  of  the  frontal  bone  with  unconsciousness.  Several 
pieces  of  bone  were  removed  and  the  wound  healed,  and  the 


patient  recovered,  with  a  cicatrix  five  inches  long.  Operative 
treatment  for  recurring  epileptiform  attacks,  which  developed 
about  five  months  after  the  original  injury,  was  refused.  In  a 
second  case  of  similar  injury,  followed  by  unconsciousness,  eleva- 
tion and  removal  of  fragments  restored  the  patient.  In  this 
case  epileptiform  attacks  developed  a  month  after  the  original 
injury.  A  portion  of  the  cicatrix  was  removed  and  the  epileptic 
attacks  ceased. 

R.  Bird  (Calcutta)  called  attention  to  abscess  of  the  frontal 
lobe  of  the  brain  after  compound  fractures  of  the  left  supra- 
orbital region,  accompanied  by  symptoms  of  compression. 
Tl  iree  oases  of  such  compound  comminuted  fractures  were 
briefly  described,  in  each  of  which  operation  led  to  apparent 
recovery.  After  an  interval,  obscure  head  symptoms,  accom- 
panied with  anosmia,  developed.  In  one  case  by  operation  an 
abscess  in  the  fioutal  lobe  was  opened,  but  the  patient  died  of 
septic  meningitis.  In  two  othei  cases  with  the  same  symp- 
toms, and  optic  neuritis,  operation  was  refused  Coma 
developed  suddenly  without  warning,  followed  by  death  in  a 
few  hours.  These  abscesses  were  considered  to  be  due  to 
sepsis,  the  fractures  being  trebly  compound,  if  the  line  of 
fracture  radiates  from  tlie  frontal  sinus  across  the  horizontal 
plate  of  the  frontal  bone  into  the  ethmoid. 

Tarleton  Young  (Umballa)  considered  that  the  best  trephine 
was  one  driven  by  a  small  dynamo  Its  management  was  easy, 
and  its  accuracy  was  very  satisfactory.  He  was  in  favour  of 
immediate  trephining  in  compound  depressed  fracture  of  the 
skull,  only  if  there  are  definite  symptoms  of  cerebral  mischief. 
He  instanced  a  case  of  compound  depressed  fracture  of  the 
left  parietal  eminence,  with  protrusion  of  brain  substance,  in 
a  cliild  aged  six.  The  protruding  brain  was  removed  and  the 
patient  recovered  without  a  bad  symptom. 

A.  Buist  Sparks  (Calcutta)  related  a  case  of  a  man  who 
was  brought  seventy  miles  by  the  police  with  an  untreated; 
absolutely  stinking,  compound  depressed  fracture  of  the 
right  frontal  region.  He  had  no  symptoms  referable  to  head 
injury.  Two  days  later,  when  the  wound  had  become  sweet, 
the  depressed  fragment  was  removed  by  trephining.  The 
wound  healed  promptly  A  month  after  the  patient,  previously 
quite  well,  was  found  lying  moribund  with  paresis  of  all  hia 
limbs. 

Cusins  (Calcutta)  thought  it  absolutely  wrong  to  trephine 
in  cases  of  skull  injury  in  tiie  absence  of  definite  symptoms  of 
compression.  He  related  the  case  of  a  child,  aet.  6,  who  had 
walked  to  the  hospital,  had  fallen  from  a  roof.  She  had 
sustained  a  punctured  wound  of  the  scalp  and  skull,  from 
which  undoubted  cerebral  matter  was  oozing.  The  child's 
mother  refused  to  allow  the  patient  to  be  treated  other  than  as 
an  out-door  patient.  No  brain  symptoms  appeared  at  any  time, 
and  the  child  made  a  perfect  recovery. 

Another  case  of  fracture  of  the  petrous  l»one  in  a  medical 
officer,  who  met  with  a  fall  while  riding,  was  related.  The 
point  of  interest  being  that  the  patient  owed  his  life  to  the 
very  free  oozig  of  blood  from  the  ear,  which  prevented 
accumulation  of  blood  and  consequent  cerebral  compression. 

Peck  (Mozuflierpur)  thought  that  the  lower  the  brain  develop- 
ment of  the  patient,  the  better  the  chance  of  recovery,  other 
things  being  equal.  A  case  of  most  extensive  cranial  injury 
with  recovery  was  related  in  connection  with  the  opinion  stated. 

Murray  (Chittagong),  in  replying  to  a  question  on  his  method 
of  dressing  head  cases,  laid  stress  on  the  necessity  of  powder- 
ing the  surface  of  the  wound  moderately  before  closing  it  with 
sutures. 


LIGATURE  OF  THE  INNOMINATE  ARTERY. 

HT  J.  LEWTAS,  M.D., 
Surgeon-Major.  I.  U.  S. 

As  instances  of  ligature  of  the  innominate  artery  are 
of  rare  occurrence,  and  their  results  discouraging,  I 
would  venture  to  occupy  the  time  of  this  section  for 
a  few  minutes  with  the  history  of  a  case  which  had  a 
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favourable  termination.  A  young  innn,  twenty  years  of 
age,  was  brought  to  the  Mardan  Hospital  on  the  13th 
May  1889,  with  the  following  history  :  His  gnu  had 
burst  about  a  month  before  and  a  piece  of  the  breech 
had,  he  thought,  lodged  in  his  neck  just  above  the  right 
clavicle.  For  the  first  three  weeks  after  the  injury,  al- 
though the  wound  did  not  heal,  beyond  a  feeling  of  pain 
and  stitfness  in  the  neck  and  shoulder,  it  did  not  cause 
him  much  inconvenience  ;  but  three  days  before  admis- 
sion a  swelling  had  begun  to  appear  above  the  clavicle, 
and  blood  of  a  brownish  colour  to  ooze  from  the  wound. 

The  following  was  his  state  on  admission  :  He  lay  on 
his  back  with  his  head  and  right  shoulder  drawn  to- 
gether, and  complained  of  acute  pain  in  the  right  side 
of  his  neck.  Tliere  was  a  partly  healed  wound,  one  inch 
in  length,  immediately  above  the  clavicle,  in  front  of  tlie 
attachment  of  the  Sterno-mastoid  muscle  :  blood  of  a 
))rune-juice  colour  was  slowly  oozing  from  this  wound. 
The  outline  of  the  right  clavicle  was    obscured  by  a 
swelling  a- ];irge  as  a  cricket-ball,  which  occupied  the 
posterior  triangle  of  the   neck  from  the  Trapezius  to 
the  Sterno-mastoid.    This  swelling  was  liard,  and  did 
not  pulsate.  Unfortunately  I  did  not  examine  for  a  bruit, 
as  I  had  no  suspicion  that  the  tumor  was    caused  by 
blood  extravasate<I   from  a  wounded  artery.    As  the 
man  and  his  friends  were  anxious  that  I  should  search 
for  the  foreign  body  which  they  were  convinced  had 
lo  iged  in  his  neck,  and   as  I  was  then  of  opinion  that 
1  had  to  deal  with  an  abscess  beneath  the  deep  cervical 
fascia,  I  introduced  a  probe  into  the  original  wound,  but 
failed  to  detect  any  foreign  substance.    I  then  enlarged 
the  original  wound  sufficiently  to  admit  my  index  finger, 
and  on  pissing  this  into  the  root  of  the  neck  I  felt  a 
hard  substance,  whish,  on  removal  with  a  pair  of  dress- 
ing forceps,  proved  to  be  a  flat  piece   of  steel,  such  as 
would  cover  the  breech  of  a  single-barrelled  gun,  and 
which  weighed  three  drachms.    On  withdrawing  the 
finger  th-^re  was  an  alarming  rush  of  blood    from  the 
wound,  the  cavity  of  which  refilled  in  an  instant  when 
sponged  out  with  absorbent    wool.    I  made  repeated 
attempts  to  see  the  bleeding  point,  but  the  flow  of  blood 
was  so  profuse  as  to  make  this  impossible.  Some  idea 
of  the  extent  of  the  hfemorrhage  maybe  formed  when 
1  say  that  the  column  of  blood  which  was  thrown  up 
from  the  bottom  of  the  cavity  was  as  thick  as  my  little 
finger.  Fortunately,  on  examining  with  the  finger,  I  felt 
an    opening  in  the   subclavian     artery    behind  the 
Scalenus  Anticus  muscle,  and  all  bleeding  sfopped  on 
making  pressure  at  this  spot.    The  man's  condition  was 
now  desperate.  He  was  pale  and  so  absolutely  uncon- 
scious from  loss  of  blood  that  it  was  unnecessary  to  give 
any  chloroform.    Any  attempt  to  tie  the  artery  at  the 
seat  of  injury  behind  the  Scalenus  muscle  was  out  of 
the  question,  as  there  would  not  have  been  room  for  the 
necessary  manipulations  when  the  wound  was  occupied 
by  my  assistant's  finger  pressing  upon  the  artery.  An 
attempt  to  seizie    the  artery  with   a  Spencer  Well's 
forceps,  guided  by  touch  alone,  failed,  as  other  structures 
also  became  engaged    within  the  forceps.    There  was 
not  time  for  much  deliberation,  and  I  decided  to  tie  the 
common  carotid  and  innominate  arteries,  beginning  with 


the  former,  as  it  would  guide  me  to  the  position  of  the 
latter.    Confiding,  therefore,  the  control  of  the  artery 
to  an  assistant,    I  made  an  incision,  two  inches  in 
leno;th,  alono;  the  inner  border  of  the  lower  end  of  the 
Sterno-mastoid  muscle,  divided  to  a  very  shght  extent 
the    outer  borders  of   the  Sterno-byoid  and  Sterno- 
thyroid   muscles,  and  passed    a    carbolised  catgut 
ligature  CNo.  2,  of  Macfarlane's  make)  round  the  com- 
mon carotid  artery,  tied  it  and  left  the  ends  uncut  for  a 
few  moments,  in  order  that,  by  gently  drawing  upon 
them,  I  might  be  guided  to  the  position  of  the  innomi- 
nate. This  I  cleaned  with  a  director  just  before  its  bifur- 
cation, and  by  means  of  a  couple  of  blunt  hooks  freed 
it  from  its  surroundings,  and  tied  it  with  carbolised 
catgut.    As  the  patient  now  seemed  to  be  in  articnlo 
mortis,  in  order  to  avoid  the  odium  which  inevitably 
attaches  to  a  death  on  the   operation  table,  I  applied  a 
piece  of  gauze  dipped  in  carbolic  lotion  over  the  incision, 
and  had  him  hurriedly  transferred  to  his  bed  and  re- 
moved from  the  room  without  waiting  to  close  and 
dress  the  wound.  I  explained  to  his  friends  the  hopeless 
character  of  the  case,  feeling  convinced  that,  as  I  spoke, 
he  was  either  dead  or  dying.    But  although  for  several 
hours  he  remained  unconscious,   owing   perhaps  in 
part  to  temporary  interference  with  the  cerebral  circu- 
lation, as  well  as  to  loss  of  blood,  at  the  end  of  that 
time  he  became  conscious  again,    and  I  completed  the 
dressing  of  the  incision  I  had  made  by  washing  it  with 
carbolic  lotion,  completely  closing  it  by   sutures,  and 
fi'ially  covering  it  with  a  pad  of  sal  alembroth  wool. 
The  large  cavity  in  the  pos'^erior  triangle  was  plugged 
with  a  long  strip  of  boric  lint   wrung  out  of  carbolic 
lotion,    partly  because  there  was  slight  haemorrhage 
from  it  then,  but  chiefly  as  a  preventive   measure.  In 
the  course  of  the  next  few   days,  as  this  plug  became 
loosened,  it   was  gradually  removed  by  cutting  off  a 
piece  of  it  dail}^  ;  and  when  the  whole  of  it  had  been 
taken  out  a  small  drainage  tube  was  inserted  in  the 
cavity,  as  the  discharge  from  this  bad  an  offensive  sm"^ll. 
At  the  end  of  another  week  this  tube  was  removed, 
when  the   cavity  gradually  closed.    The  incision  on 
the  inner  side  of  the  Sterno-mastoid  healed  by  primary 
union.    There  was  no  secondary  hsemorrhage.  The 
patient  had  a  long  convalescence,  owing,  no  doubt,  to  the 
weakness  and  anaemia  which  resulted  from  the  haemor- 
rhage :  hence  he  was  not  discharged  until  forty-three 
days  after  the  operation.    When  he  left  the  hospital 
he  still  carried  his  right  hand  in  a  sling  ;  no  pulsation 
could  be  felt  at  the  wrist,  but  there  was  a  feeble  pulse 
in  the  brachial  artery.    I  asked  him  to  show  himself 
again  after  a  month.    However  he  did  not   do  so  for 
six  months,  at  the  end  of  which  he  presented  himself  at 
the  hospital  carrying  a  basket  of  melons  on  bis  head, — 
a  present  for  the  patients.    He  was  then  in  perfect 
health,  earning  his  living  as  a  field-labourer,  and  he 
assured  me  that  his  right  arm  was  as  strong  and  useful 
as  his  left. 

It  only  remains  to  add  a  few  words  respecting  the 
operation.  I  did  not  find  it  necessary  to  divide  the 
Sterno-mastoid  muscle  at  all,  while  of  the  Sterno-hyoid 
and  Sterno-thyroid  muscles,  only  the  outer  edges  were 
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divided  to  tlio  extent  of  perhaps  one-eighth  of  an  inch. 
This,  I  think,  was  favourable  to  healing  by  primary 
union,  as  no  cavity  was  left,  such  as  I'esults  on  the  re- 
traction of  divided  muscles. 

The  following  passage  occurs  in  an  excellent  paper 
on  this  subject  which  appeared  in  the  British  Medical 
Journal  of  13th  July  1889  :  "  Mott's  incision  has  been 
followed  more  or  less  closely  in  nearly  all  the  operations  ; 
and  the  insertion  of  the  sternal  muscles  into  the  sternum 
and  the  inner  part  of  the  clavicle  have  been  divideil  to 
a  greater  or  less  degree.  The  divided  muscles  retract, 
and  they  leave  a  cavity  ts'hen  the  skin  is  closed,  since  it 
is  impossible  to  keep  in  apposition  the  deeper  surfaces 
of  the  wound  by  pressure.  This  fills  with  blood-clot,  and 
from  the  cut  ends  of  the  muscles  much  oozing  takes 
place.  The  records  of  the  cases  show  how  easily  the 
blood-clot  breaks  down  when  a  sinus  has  been  kept 
open  too  long  by  the  constant  drainage  of  discharge 
from  the  edges  of  the  cut  muscles.  In  this  way  sep- 
tic changes  gain  access  to  the  ligature.  Therefore  the 
gi-eat  necessity  appears  to  be  that  the  ligature  should 
be  completely  buried  by  immediate  union  of  the  depths 
of  the  wound." 

As  the  common  carotid  must  be  tied  at  some  stage 
of  the  operation,  by  tying  it  first  the  operator  is  enabl- 
ed to  make  use  of  this  artery  as  a  guide  to  the  innomi- 
nate, and  by  keeping  very  close  to  the  latter  and  ty- 
ing it  near  to  its  bifurcation,  there  is  little  risk  of  injury 
to  the  pleura  and  the  other  structures  in  the  neigh- 
bourhood. The  innominate  has  also  been  reached  by 
two  other  methods  of  operation  :  In  one  by  removal  of 
the  upper  part  of  the  steroum  and  inner  end  of  the 
clavicle  ;  in  the  other  by  a  median  incision  like  that  for 
tracheotomy  ;  but  I  am  unable  to  see  that  eithi^r  of 
these  operations  is  preferable  to  the  one  usually  adopted, 
vi:.,  in  the  angle  between  the  Sterno-mastoid  and 
Sterno-byoid  muscles. 

The  ligature  must  be  aseptic.  I  made  use  of  carbo- 
lised  catgut,  of  about  the  thickness  of  whipcord,  be- 
cause that  was  ready,  but  perhaps  a  silk  ligature  would 
he  safer,  since,  in  addition  to  being  aseptic,  it  is  not 
likely  to  undergo  a  too  rapid  absorption  or  solution. 

Of  the  seventeen  qases  tabulated  in  Erichsen's 
Surgery  all,  with  one  exception,  were  cases  of  aneurism, 
and  many  of  the  fatal  results  were,  no  doubt,  due  to  a 
diseased  condition  of  the  innominate  artery  itself.  This 
report  shows,  I  think,  that  in  a  young  healthy  subject, 
the  innominate  artery  may  be  safely  ligatured  in  a  case 
of  wound  of  the  second  part  of  the  subclavian  artery. 


HYPERTROPHY  OF  THE  ADENOID  TISSUE 
IN  THE  NASO-PHARYNX  : 
AN  ANALYSIS  OF  ONE  HUNDRED  CASES. 

BY  F.  O'KINEALY, 
Surgeon-Captain,  1.  M.  S. 

The  subject  of  hypertrophy  of  the  adenoid  tissue  in 
the  naso-pharynx  has  been  before  the  medical  pro- 
fession for  many  years.  In  this  country  it  has  recent- 
ly been  brought  forward,  notably  in  papers,  in  the 


Indian  Medical  Gazette  for  1 892  and  1893.  And  the 
comment  has  been  made  that  in  India  this  condition 
does  not  appear  to  have  received  the  attention  which  it 
deserves. 

In  the  following  paper  an  attempt  will  be  made  by  an 
analysis  of  one  hundred  cases  to  ascertain  the  race 
distribution,  age,  incidence,  ratio  for  sexes,  and  the  fre- 
quency and  nature  of  the  complications  of  this  condi- 
tion, and  to  point  out,  if  possible,  any  facts  that  may 
prove  of  interest. 

Naturally  the  inferences  to  be  drawn  from  so  small 
a  number  of  cases  must  be  received  with  the  reserva- 
tion that  they  are  but  approximate  in  nature.  More- 
over the  records  of  the  examination  of  each  individual 
patient  have  occasionally  not  been  as  complete  as 
might  be  desired,  but  in  extenuation  of  this  is  urged 
the  difficulty  of  making  very  accurate  observations 
amidst  the  press  of  work  that  hospital  out-patient 
practice  entails. 

The  one  hundred  ca-es  occurred  amongst  a  total  of 
461  patients  of  various  nationalities,  who  were  treated 
for  affections  of  the  nose  and  throat  in  the  surgical 
out-pafient  department  of  the  Medical  College  Hospi- 
tal, <  'alcutta,  between  February  9th  and  December  1  7th 
of  this  year  — a  period  of  a  little  over  ten  months.  It 
will  thus  be  seen  that  this  condition  was  found  to  be 
present  in  23*8  per  cent,  of  ail  the  patients  treated, 
showing  that  it  is  not  uncommon  in  this  city. 

The  term  hypertrof  hy  of  the  adenoid  ti.>-sue  in  the 
naso-pharynx  has  been  made  use  of,  because  it  ap- 
pears to  more  accurately  define  the  pathology  of  a 
condiiion  which  has  been  shown  to  be  a  simple  hyper- 
trophy of  the  lymphoid  tissue  normally  existing  in 
this  region.  Moreover,  amongst  the  patients  examin- 
ed, it  has  been  found  in  degrees  varying  from  that 
in  which  the  individual  lymphoid  follicles  on  the 
posterior  wall  of  the  naso-pharynx  are  enlarged,  as  in 
granular  pharyngitis,  to  that  in  which  both  they  and 
the  pharyngeal  tonsil  are  so  hypertropliied  that  the 
naso-pharyngeal  space  is  almost  filled  by  a  mass  of 
adenoid  tissue.  At  the  same  time  the  condition  most 
commonly  met  with  was  that  in  which  the  enlarge- 
ment took  the  form  of  the  cushion  like  swelling  of 
Lushka's  tonsil  described  in  text-books.  Among  the 
younger  patients  the  symptoms  met  with  in  most  cases 
were  those  typical  of  adenoid  vegetations,  while  in 
the  older  they  were  chiefly  those  of  naso-pharyngeal 
catarrh  with  its  accompanying  evils  and  discomforts. 
In  some  cases  other  diseases  co-existed,  which  had  no 
definite  connection  with  the  hypertrophy  ;  for  instance, 
two  patients  were  lepers  and  in  a  third  there  was 
paralysis  of  the  left  vocal  cord  with  concomitant 
paralysis  of  the  left  side  of  the  soft  palate, — a  condition 
obviously  referable  to  nerve  trouble. 

Race. — Calcutta  is  so  cosmopolitan  a  city  that,  with 
the  few  figures  at  disposal,  it  would  not  only  be  a 
matter  of  difficulty,  but  one  of  no  apparent  practical 
value  to  consider  the  various  nationalities  separately, 
and  the  cases  have,  therefore,  for  purposes  of  compari- 
son, been  divided  into  two  main  groups,  viz.,  Europeans 
and  natives.    Under  the  former  heading  are  classed 
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natives  of  Europe,   Eurasians,  Jews  and  Armenians, 
the  great  majority  of  whom  have  been  born  and  bred 
in  India,  while  the  latter  group    includes  Hindoos, 
Mohammedans  and  Native  Christians,  no  matter  from 
what  part  of  the  country  they  may  have  come.  Of 
461  patients  then  171  or' 37  per  cent,  were  Europeans, 
and  the  remaining  290  or    63    per  cent.  Natives. 
Amongst  these  6  I  or  3.^'6  jier  cent,  of  the  Europeans 
and  39  or  13-4  per  cent,  of  the  natives  were  found  to 
be  affected   with  the  conditions  under  consideration  — 
a  percentage,  as  has  already  been  mentioned,  of  23*8 
of  the    whole   number    examined.    It    would  thus 
appear     that     for     each     native     in     whom  this 
condition     was     found    to   exist,   the  p-oportional 
number  of  Euro|)eaiis  who  suffered  from  the'  same 
complaint  was  over  2|.    Why  this  should  be  so  is  not 
quite  clear.    It  is  a  question  whether  it  may  not  be 
due,  in  some  measure,  to  the  diffi'rent  modes  of  life 
of  the  two  peoples,  or  to  the  fact  that,  as  in  the  cases 
examiued,  fewer  children  and  young  adults  came  under 
treatment  among    the  natives  than  among  the  Eu- 
ropeans.   Table  I,  herewith  appended,  would  appear 
to  lend  some  support  to  the  latter  hypothesis  ;  for,  on 
referring  to  it,  it  is  seen  that,  of  the  patients  examined, 
the  proportion  of  those  who  were  under  twenty  y<-ars 
of  age  is  markedly  less  where  natives  are  concerned 
than  it  is  with  Europeans,  viz.,  54  out  of  290  or  18-6 
per  cent,  of  the  former,  as  against  75  out  of  171  or  44 
per  cent,  of  the  latter. 

It  is  acknowledged  in  Europe  that  this  condition 
is  very  common  amongst  the  Jews,  and  although  of 
all  the  patients  examined  only  11  were  of  this  race,  a 
number  so  small  as  to  be  obviously  of  no  value  for 
arriving  at  any  conclusion,  yet  it  is,  perhaps,  worth 
remarking  that  out  of  the  11  cases,  6  were  affected. 

Age. — The  disease  is  admittedly  one  of  youth,  and 
this  is  well  borne  out  by  the  figures  in  Table  I.  A 
reference  to  this  table  shows  that  amongst  the  Euro- 
peans 52,  and  in  the  case  of  the  natives  21  of  the 
affected  patients  were  under  20  years  of  age,  or  a  total 
of  73  per  cent.  The  remaining  nine  Europeans,  and 
eighteen  natives,  or  27  per  cent  of  the  total  thus 
diseased  were  twentv  years  old  or  more  Although  for 
this  latter  period  of  life  the  actual  number  of  natives  in 
whom  the  condition  occurred  is  greater  than  that  of  the 
Europeans,  still  on  comparison  with  the  numbers  ex- 
amined, for  the  same  period,  the  percentage  in  the 
former  race  is  found  to  be  7*6  as  against  9*3  in  the 
latter.  If  the  cases  under  twenty  be  similarly  analysed, 
it  is  seen  thai  38  8  per  cent,  of  natives  and  69*3  per 
cent,  of  Europeans  were  affected — a  ratio  of  one  of  the 
former  to  about  If  of  the  latter,  which  is  distinctly 
lower  than  that  obtained  when  the  peoples  are  compared 
without  taking  into  consideration  the  question  of  age. 
The  youngest  patient  in  whom  this  condition  of  hyper- 
trophy was  found  was,  in  each  rai-e,  3^  years  old, 
while  the  eldest  was,  among  the  Europeans,  31,  and, 
in  the  natives,  35  years  of  age.  Among  these  cases 
the  lowest  and  highest  age  limits  for  the  two  sexes 
were  respectively  found  to  be  as  follows :  -  European 
male=,  4  and  31  years.    European  females,  3-|-    and  21 


years.  Native  males,  3|  and  32  years.  Native  females' 
8  and  35  vears. 

Sex. —  The  disease  was  found  amongst  the  Europeans 
in  41  out  of  124  males  and  in  20  out  of  47  females, 
while  amongst  the  natives  it  existed  in  30  out  of 
239  of  the  former,  and  in  9  out  of  51  of  the  latter 
sex  {vide  Table  I ).  Tiie  cases  at  disposal  seem,  there- 
fore, to  show  a  preponderance  of  the  male  element. 
If,  however,  the  relative  proportion  of  ])atients  afftcted 
to  those  examined  be  considered  separately  for  each 
sex.  it  would  ap[)ear  that  the  females  are  more  prone 
to  the  complaint.  Thus,  among  the  Europeans,  about 
half  the  females  and  a  third  of  the  males  suffered, 
while  in^  the  natives,  approximately,  a  sixth  of  the 
former  and  an  eighth  of  the  latter  sex  bore  evidences 
of  this  condition,  or,  roughly  speaking,  a  quarter  of  the 
women  and  a  fifth  of  the  men  of  both  races. 

Complications. — Under  this  head  it  is  proposed  to 
include  those  affections  of  the  fauces,  pharynx,  nose, 
larynjc,  ears  and  tono;ue  found  in  the  one  hundred  cases, 
which  would  appear  to  have  some  bearing  on  the 
adenoid  hypertrophy.  The  figures  in  the  connection 
are  given  in  Table  II. 

Fauces — Faucial  troubles  were  found  in  73 
patients,  47  Europeans  and  26  natives.  The  sex  distri- 
bution being  32  males  and  15  females  in  the  former  race, 
and  20  men  and  6  women  in  the  latter.  In  all  but 
two  of  the-ie  cases,  either  one  or  both  of  the  faucial 
tonsils  were  enlarged,  while  in  many  of  them  there 
was  congestion  and  hypertrophy  of  the  faucial  pillars, 
more  especially  of  the  posterior  ones. 

Phari/nx. — This  was  affected  in  71  cases  :  44  being 
Europeans,  of  whom  28  were  men  and  16  women  ;  and 
27  natives,  comprising  22  of  the  former  and  5  of  the 
latter  sex.  The  condition  found  in  66  of  them  was 
that  of  granular  pharyngitis,  the  posterior  wall  of  the 
pharynx  beiui;  either  dry,  or  simply  congested  in  the 
remaining  five. 

Nose. —  Nasal  affections  were  noted  in  60  cases,  of 
whom  the  Europeans  numbered  32,  including  19  males 
and  13  females,  while  the  remaining  28  were  natives, 
and  comprised  22  men  and  6  women.  Thirty-one  Euro- 
peans and  23  natives  suffered  in  a  greater  or  less  degree 
either  from  hypertrophic  rhinitis,  deviations  of  the 
septum  or  cartilaginous  outgrowths  therefrom,  such 
as  crests  and  spurs  ;  these  conditions  being  found  both 
singly  and  in  various  combinations.  One  European  had 
necrosis  of  the  septum,  and  among  the  natives  slight 
ulceration  of  the  nostrils  was  seen  in  four  oases,  two 
patients  fuffered  from  so-called  "  nasa  fever,"  nasal 
polypi  occurred  in  one  case  and  papilloma  of  the  nose 
in  another. 

Larynx. —  Mthough  the  larynx  was  not  examined 
in  every  case,  it  was  found  to  be  in  various  stages  of 
chronic  congestion  in  21  patients.  Of  these  8  were 
Europeans  and  all  males  ;  the  natives  numbering  1  3,  of 
whom  11  were  men,  and  the  remainini;  2  women.  One 
of  these  last  was  the  case  of  paralysis  of  the  vocal 
cord  and  soft  palate  on  the  left  side,  of  which  mention 
was  made  in  the  earlier  part  of  this  paper. 
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Ears. — These  organs  were  only  examined  when  any 
complaint  was  made  regarding  them,  and  the  nnmber 
of  cases  noted  is  con)})aratively  small  in  consequence. 
Records  of  ear  trouble  are  found  in  22  cases,  the 
Europeans  compi'isiug  14  with  9  men  and  5  women; 
and  the  natives  8,  including  6  of  the  former  and  2  of 
the  latter.  The  condition  met  with  was  chiefly  that 
of  middle  ear  and  Eustachian  catarrh.  In  several 
cases  perforation  of  one  or  both  drum  membranes  had 
taken  place,  and  in  one  instance,  that  of  a  native 
male,  aged  21,  there  was  such  complete  destruction 
of  this  structure  and  of  the  interior  of  middle  ear  on 
the  right  side,  that  the  orifice  of  the  Eustachian  tube 
was  not  only  clearly  visible,  but  the  end  of  a  probe 
could  be  passed  into  it  through  the  external  auditory 
canal. 

Tongue. — In  this  organ  the  conditions  noted  were 
hyperplasia  of  the  lingual  tonsil  and  enlargement  of  the 
huperficial  veins  at  the  root  of  the  tongue.  These 
affections  were  found  to  exist  in  varying  degrees,  either 
separatel}'  or  together,  in  26  patients,  of  whom  9  males 
and  6  females,  or  a  total  of  15,  were  Europeans,  and  the 
remainder,  11  in  number,  consisting  of  9  men  and  2 
women,  were  natives. 

It  will,  therefore,  be  seen  from  the  figures  above  quoted 
that,  with  one  exception,  in  the  cases  of  adenoid  hy- 
pertrophy under  consideration,  the  European  race  and 
the  m.ale  sex  actually  show  the  greatest  number  of 
patients  affected  with  each  complication.  The  single 
exception  being  found  under  the  head  of  laryngeal 
troubles  when  native  males  are  in  excess  {vide  Table  II). 
Uelatively,  however,  the  numbers  point  to  a  prevalence 
of  affections  of  the  fauces,  pharynx  and  ears,  among 
Europeans  and  those  of  the  nose,  larynx,  and  tongue 
in  natives.  On  the  other  hand,  fancial  and  laryngeal 
complaints  seem  to  be  proportionately  more  common  in 
the  men  of  both  races,  while  complications  in  the 
pharynx,  nose,  ears  and  tongue  would  appear  to  occur 
with  greater  frequency  among  patients  of  the  opposite 
sex  (c./.,  Tables  I  and  II),  It  may  here  be  added  that 
these  comparisons  have  been  put  forward  merely  for 
what  they  are  worth,  in  the  jiresent  instance,  as  it  is  felt 
that  the  figures  from  which  they  are  drawn  are  too  few 
i'or  the  purpose  of  formulating  any  general  conclusions. 

Treatment.—  In  those  cases,  chiefly  adults,  in  whom 
the  enlargement  was  either  small  in  amount  or  did  not 
give  rise  to  other  troubles,  and  in  whom,  therefore,  0})era- 
tive  interference  was  not  called  for,  the  usual  methods 
of  local  medication  were  adopted,  with  the  addition  of 
constitutional  treatment  when  necessary.  If,  however, 
it  was  considered  necessary  or  advisable  to  remove  the 
hypertrophied  tissue,  this  was  effected  as  thoroughly  as 
possible,  in  order  to  obviate  any  chance  of  recurrence. 
For  this  jnirpose  in  nearly  all  the  younger  and  in  many 
of  the  older  patients,  more  especially  where  the  con- 
dition was  marked,  general  ansesthesia  was  induced 
aiways  by  means  of  chloroform.  In  some  cases,  chiefly 
adults,  a  20  per  cent,  solution  of  cocain  was  applied  locally 
by  means  ot  a  swab  passed  into  the  naso-pharynx,  while 
in  a  i'ew  patients,  in  whom  the  growths  were  small,  soft 
and  tew  in   iimuber,  no  ansesthetie  was  eiven.  The 


position  adopted  for  the  patients  when  under  chloroform 
was  that  advocated  by  Mr.'Butlin  [Lancet,  Vol.  I.,  1893, 
p.  363),  in  which  the  person  to  be  operated  on  is  '  placed 
on  the  side  with  the  thighs  flexed  and  the  head  a  little 
forward  on  a  low  pillow."    The  various  other  positions 
advocated  have  been  tried,  but  have  been  abandoned 
in  favour  of  this  one,  which  has  the  advantages  of  giving 
rise  to  less  haemorrhage  and  of  allowing  the  blood  to  run 
into  the  cheek,  whence  it  can  easily  be  removed  by  means 
of  sponges  with  the  least  amount  of  interference  to  the 
operator.    The  danger  of  blood  running  into  the  larynx 
does  not  appear  to  be  enhanced  in  this  position,  and  is 
reduced  to  a  minimum  if  the  anaesthesia  induced  falls 
just  short  of  abolishing  the  laryngeal  reflexes,  as  was 
done  ill  the  present  cases.    When  chloroform  was  not 
given,  the  operation  was  performed  with  the  patient  in 
a  chair,  the  head  being  slightly  flexed  and  thrown  for- 
ward.   Whenever  possible  the  whole  of  the  hypertro- 
phied tissue,  together  with  the  tonsils,  if  enlarged,  was 
removed  at  one  sitting.  For  this  purpose  the  instruments 
used  in  the  naso-pharynx  either  were  a  modification  of 
Liiwenberg's  forceps  or  Gottstein's  curette,  the  opera- 
tion being  invariably  completed  with  the  finger  nail, 
while  for  the  excision  of  the  tonsils,  Mackenzie's  tonsillo- 
tome  was  employed,  and  the  removal  effected  under  the 
guidance  of  the  finger,  when  the  patient  was  under 
chloroform.    When  the  growths  were  large  and  numer- 
ous, or  of  a  firm  consistency,  they  were  removed  with  the 
forceps  and  the  operation  completed  by  scraping  first 
with  the  curette,  and  finally  with  the  finger  nail.  In 
those  cases  in  which  the  cushion-like  enlargement  of 
the  pharyngeal  tonsil  was  met  with  in  a  moderate  degree, 
and  the  consistence  was  less  firm,  the  curette  and  finger 
were  employed,  whereas  when  the  hypertrophy  was  still 
less  and  the  growth  soft  and  more  friable,  the  finger  nail 
alone  was  found  to  be  sufficient.    In  only  one  case 
was  the  haemorrhage  alarming,  and  this  occurred  in  a 
European  boy  aged  11.    The  growths  were  very  firm 
and  resistant,  and  necessitated  the  use  of  the  forceps  and 
the  employment  of  a  good  deal  of  force.    Just  at  the 
end  of  the  operation  a  tag,  of  what  was  thought  to  be  the 
growth,  was  removed  with  the  forceps  with  some  diffi- 
culty, and,  as  it  was  taken  out  of  the  mouth,  looked  like  a 
small  stump  of  mucous  membrane  from  the  left  salpingo- 
jialatine  fold,  near  which  the  supposed  piece  of  growth 
had  been  felt.    Copious  and   alarming  haemorrhage 
immediately  took  place,  and  the  naso-pharynx  was  at 
once  pluiised   with  cotton  wool.    On  examination  of 
the  structure  removed,  it  was  found  to  be  a  piece  of  a 
dilated  vein,  probably  an  abnormally  situated  branch 
of  the  pharyngeal  venous  plexus,  thus  accounting  for 
the  excessive  bleeding.    The  plugs  were  removed  on 
the  third  day,  and  the  patient  made  an  uninterrupted 
recovery. 

In  this  paper  no  theories  have  been  advanced,  and  the 
subject  has  merely  been  brought  forward  in  order  to  draw 
attention  to  a  condition  which,  in  Calcutta  at  least,  is 
very  prevalent. 

It  would  be  impossible  to  conclude  without  attempt- 
ing to  express  the  thanks  that  it  is  felt  are  due  to  Dr. 
Kedar  Nath  Dass,  Medical  and  Surgical  Registrar  of 
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the  Medical  College  Hospital,  not  only  for  the  kindly 
and  skilful  aid  he  had  afforded  the  author  in  the  treat- 
ment of  these  patients,  but  also  for  assisting  to  collate 
the  figures  on  which  this  paper  is  based, 

TABLE  I. 

Table  shewing  the  proportion  of  cases  affected  to  those  ex- 
amined, together  with  the  race  distribution,  ratio  for  sexeS 
and  age  incidence  in  quinquennial  periods  from  5  to  30  years 
of  age. 


AGE    IN  Quinquennial  Periods 

FKOil 

5  TO  30. 

w 

Under  5. 

5  and  under  10. 

10  and  under  15. 

15  aud  under  20 

Total  of  cases 
under  20. 

u 
■a 

CS 
O 

25  aud  under  30. 

30  and  over. 

1  Total  of  cases 
1   20  and  over. 

Grand  Total  of 
of  all  ages 

Males  examined 

3 

9 

12 

26 

50 

19 

10 

45 

74 

124 

Males  affected 

3 

9 

10 

13 

35 

2 

2 

2 

6 

41 

pean 

Females  examined 

5 

3 

8 

9 

25 

13 

3 

6 

22 

47 

lojii; 

Females  affected 

2 

2 

5 

8 

17 

3 

20 

m 

Total     of    both  sexes  ex- 
mined 

8 

12 

20 

36 

75 

32 

13 

51 

96 

171 

Total  of  both  sexea  affected 

5 

11 

1 

21 

52 

5 

2 

9 

61 

Males  examined 

6 

11 

12 

12 

41 

39 

35 

124 

198 

239 

Males  affected 

3 

7 

4 

2 

16 

10 

1 

3 

14 

30 

Females  examined 

3 

2 

4 

4 

13 

3 

11 

24 

38 

51 

> 

03 

Females  affected 

1 

3 

1 

5 

3 

1 

4 

9 

Total  of  both   sexes  ex- 

mined 

9 

13 

16 

16 

54 

42 

46 

118 

236 

290 

Total  of  both  sexes  affected 

3 

8 

7 

3 

21 

10 

4 

4 

18 

39 

Grand  Total    of  all  cases  ex- 

mined 

17 

25 

36 

51 

129 

74 

59 

199 

332 

461 

Grand  Total  of  all  cases  affected 

8 

19 

22 

24 

73 

15 

6 

6 

27 

100 

TABLE  IL 

Table  showing  the  number  of  patients  affected  with  various 
complications  among  one  hundred  cases  of  adenoid  hypertro- 
phy :— 


Fauces. 

Pharynx. 

Nose. 

Larynx, 

Ears. 

3 

a 
o 
E-i 

Europeans. 

Males 

32 

28 

19 

8 

9  1 

9 

Fencalea  ... 

15 

16 

13 

5 

6 

Total 

47 

41 

32 

8 

14 

15 

Natives. 

Males 

20 

22 

22 

11 

6 

9 

Females 

6 

5 

6 

2 

2 

2 

Total 

26 

27 

28 

13 

8 

11 

Grand  Total 

1 

1 

60 

21 

22 

26 

THE  SURGICAL  TREATMENT  OF  ECTOPIA 
VESICA. 

BY  H.  DRAKE  BEOCKMAN,  F.R.C.S.,  E., 

Surgeon-Captuin,  I.  M.  S. 

The  subject  of  my  paper,  though  a  comparatively  rare 
one,  which  perhaps  it  has  not  been  the  good  fortune  of 
every  one  of  us  here  present  to  witness,  is  one,  neverthe- 
less, full  of  interest  from  many  points,  and  attended  with 
such  bodily  discomfort,  and  even  sufleriug  to  the 
afHicted  patient,  that  I  think  a  few  minutes  devoted  to 
discussing  and  considering  the  best  methods  of  success- 
fully treating  such  a  formidable  deformity  will  be 
time  well  spent. 

Before  discussing  the  treatment  of  such  a  complaint, 
it  would  be  well  that  we  should  be  thoroughly  con- 
versant with  its  anatomy.    To  that  end  1  trust  I  may  be 
forgiven,  if,  for  the  benefit  of  those  of  us,  who  may 
not  have  had  the  opportunity  of  ever  seeing  and  study- 
ing such  cases  for  themselves,  I  just  roughly  enumerate 
the  salient  points  of  the  deformity.    To  begin  with  : 
The  deformity  is  essentially  a  congenital  condition, 
more  directly  attributable  to  malformation  and  mal- 
position of  the  bones  entering  into  the  compo.'^ition  of 
the  anterior  portion  of  the  pelvis,  combined  with  mal- 
formation present  in  the  soft  parts.    Primarily,  we 
find  the  pubic  bones  imperfectly  developed,  and  the 
symphysis  absent  altogether.    The  result  of  this  is 
that  the  abdominal  recti  muscles  Cwhich,  we  all  know, 
should  pass  down  side  by  side  for  attachment  to  their 
point  of  origin — the  crest  of  the  pubes  and  the  liga- 
ments covering  the  symphysis)  pass  obliquely  outwards 
to  be  attached  to  the  lateral  abutments  of  the  pubic 
bones  on  either  side  of  the  middle  line,  forming  a 
triangular  space  in  which  there  is  an  absence  of  the 
abdominal  parietes  and  anterior  wall  of  the  bladder.  la 
the  place  of  the  anterior  parietes  a  more  or  less  fungating 
mass — the  posterior  wall  of  the  bladder  presents  itself 
(showing  the  orifices  of  the  ureters),  the  mucous  mem- 
brane of  which  is  continuous  with  that  of  the  skin  in  tl  e 
neighbourhood  and  forming  a    kind    of    cleft  ex- 
tending up  to  the   usual  position  of  the  umbilicus, 
which,  in  most  of  these  cases,  is  absent.    The  above  de- 
formities are  usually  associated  with  one  of  the  penis,  viz., 
epispadias.    I  must  not  omit  to  mention    the  fre- 
quent occurrence  of  inguinal  hernia  with  this  deformity 
—  a  factor  which,  if  present,  considerably  .handicaps  and 
may  possibly  prevent  the  successful  performance  of 
any  flap  operation  for  the  remedy  of  this  complaint.  A 
condition,  such  as  this  described,  is,  as  can  easily  be 
imagined,  productive  of  the  most  intense  bodily  dis- 
comfort and  suffering  to  the  afflicted  patient,  making 
it  often  impossible  for  him  for  obvious  reasons  to  mix 
with  his  fellow  men. 

I  will  now  pass  on  to  the  chief  object  of  my  paper — 
the  consideration  of  the  treatment  of  this  affection 
surgically. 

To  begin  with  :  The  treatment  may  be  summarily 
divided  into  : — 

1.  Palliative. 

2.  Curative  or  Remedial. 
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Of  the  former,  I  do  not  wish,  nor  have  I  the  time  to 
speak,  for  various  reasons  of  the  numerous  palliative 
measures  adopted  and  used  in  the  way  of  instruments 
for  wearing  on  the  person.  They  are  neither  suitable 
nor  applicable,  at  any  rate,  in  this  country. 

The  curative  treatment  is  that  by  operation,  and  the 
chief  methods  devised  may  be  conveniently  divided 
into  three  heads  : — 

Firstly. — Are  those  operations  designed  to  divert  the 
course  of  the  urine.  Under  this  head  comes  that 
performed  by  Simon,  in  which  the  course  of  the  urine 
was  turned  into  the  rectum  by  means  of  threads  con- 
necting the  ureters  directly  with  the  rectum  ;  also  that 
performed  by  Thos.  Smith,  in  which  an  attempt 
was  made  to  graft  the  ureters  into  the  ascending  and 
descending  colon.  Needless  to  say  that  both  ended  in 
failure.  Lastly,  the  only  method  under  this  head  which 
met  with  any  success,  is  the  operation  performed  by 
Sonnenburg,  in  which  the  bladder  was  completely  re- 
moved and  the  ureters  brought  down  and  united  to  the 
dorsal  groove  of  the  penis,  and  the  abdominal  cleft 
closed  completely.  These  operations,  however,  are  not 
as  a  rule  practicable. 

Secondly. — Those  operations  devised  for  closing  the 
defect  by  means  of  skin  flaps.    Of  these  there  are  many 
methods,   such    as    the  reversed  flaps,  as  employed 
by  Roux  and  Pancoast  ;  but  the  chief  among  these 
which   require  notice  are  those  operations  in  which 
reversed  and  superimposed  flaps  are  adopted  as  suggest- 
ed and  practised  by  Ayres,  Wood,  Holmes,  and  Thiersch. 
The  fundamental  principle  in  all  is  the  same.  The 
hist  differs  from  the  three  former,  in  that  each  flap 
\i  a  lateral  one,  slightly  diflPerent  in  shape,  which  is 
undermined  and  left  to  granulate  for  three  weeks  be- 
fore final  detachment,  as  it  has  to  be  turned  down  towards 
the  inside  of  the  bladder  ultimately.    In  the  former 
operations,  those  of  Wood,  etc.,  there  are  three  flaps — 
two  lateral  ones,  which  are  super-imposed  at  once  upon  a 
median  flap  previously  turned  down  with  the  cuticle 
towards  the  bladder.    These  are  the  main  points  of 
difference  in  the  operations  themselves.    Of  the  minor 
details  of  each,  I  have  not  the  time  to  go  into.  Under 
this  heading  also  may  be  mentioned  Maury's  operation, 
which  consists  of  a  perineal  and  scrotal  flap  turned  up 
over  the  penis  on  to  the  defect,  leaving  a  small  hole  for 
the  penis  to  pass  through  in  the  centre  of  the  flap.  This 
is  slid  under  a  short  flap  dissected  up  from  the  abdomi- 
nal wall,  and  attached  to  it,  after  vivifying  the  cutane- 
ous surface  of  the  scrotal  flap.   This  operation,  however, 
has  the  double  disadvantage  of  having  scrotal  tissue 
for  its  principal  flap,  as  well  as  not  being  practicable 
when  an  inguinal  hernia  exists — a  factor  which  so 
often  complicates  this  distressing  complaint. 

Thirdly  and  lastly,  but  by  no  means  least,  comes  the 
operation  to  my  mind  by  far  the  most  scientific — 
devised  for  narrowing  the  deformed,  or  rather  deficient, 
area  by  approximation  of  the  ossa  innorainata, 
after  previous  division  of  both  sacro-iliac  synchondroses. 
The  originator  is  Professor  Trendelenburg,  to  whose  in- 
genuity and  skill  we  owe  this  most  scientific  procedure.  By 
it  the  successful  trearaeut  of  this  distressing  complain^ 


can  be  rendered  more  easy  of  accomplishment,  I  firmly 
believe,  were  it  more  generally  adopted,  than  by  any 
other  means  we  have.  It  is  to  this  treatment  that 
I  wish  more  particularly  to  invite  your  attention 
to-day. 

It  has  been  my  good  fortune  to  have  such  a  case 
under  my  own  care.  It  was  first  treated  by  the  skin 
flap  method,  and,  having  failed  after  two  attempts,  was 
subsequently  treated  by  this  operation.  No  compari- 
son could  be  made  as  to  the  effects  derived  from  each 
independently. 

The  most  obvious  and  difficult  point  to  consider  in 
treatment  of  this  deformity  is  the  remedy  of  the 
gap  in  the  abdominal  wall,  due  to  the  divergence  of 
the  recti  muscles,  which  form  the  margins  of  the 
cleft,  and  allow  of  the  protrusion  of  the  posterior  wall 
of  the  bladder.  This  protrusion,  again,  is  the  dii-ect 
result  of  the  bony  deformity,  consisting  primarily  in 
absence  of  the  symphysis  pubis,  owing  to  separation 
of  the  lateral  abutments  of  the  pubic  bones  which 
carry  along  with  them  the  attachments  of  the  recti 
muscles.  The  first  and  most  scientific  procedure  is, 
therefore,  undoubtedly  to  reduce  this  gap,  and  to  do  this 
effectively,  Trendelenburg's  operation  should  be  per- 
formed to  start  off  with. 

The  marvellous  effects  of  this  operation  were  never 
brought  home  to  me  more  vividly  than  in  the 
case  above  referred  to,  which  came  under  my  own  perso- 
nal observation  and  care.  In  this  I  fii'st  tried,  on  two 
separate  occasions,  to  attempt  the  cure,  by  operating 
after  the  method  of  Wood  and  Holmes  by  skin  flaps, 
paying  the  greatest  care  and  attention  to  the  minute 
details  of  before  and  after  treatment  so  necessary  in 
these  delicate  plastic  operations.  Both  of  these  attempts 
ended  in  failure.  I  determined  as  a  last  resource 
to  give  this  method  a  trial,  and  did  so  with  the  most 
satisfactory  results.  I  need  not  go  into  the  details 
of  it,  but  would  finally  urge  that  this  operation  be 
performed,  as  a  primary  measure,  in  these  cases,  subject 
to  the  following  conditions  : — 

Firstly,  when  the  subject  is  of  the  male  sex. 
Secondly,  when  an  inguinal  hernia  co-exists  (as  occur- 
red in  my  case.    Its  presence  considerably  endangers 
and  prevents  the  successful  performance  of  any  skin 
flap  operation  for  obvious  reasons. 

Thirdly,  when  the  inter-pubic  gap  is  found  to  be 
1\  inches  or  over. 

Fourthly,  when  the  age  of  the  patient  is  from  three  to 
five  years  preferably. 

Where  this  operation  performed  more  often  as  a 
preliminary  measure,  I  feel  sure  that  the  treatment 
of  this  complaint  would  be  necessarily  shorter,  less 
tedious,  and  far  more  satisfactory  than  it  has  been. 
One  would  not  hear  of  such  cases  as  that  mentioned 
by  Billroth,  in  which  the  period  of  treatment  occupied 
one  whole  year  and  ten  months,  during  which  time 
the  large  number  of  nineteen  operations  was  performed 
before  relief  was  effected.  This  operation  strikes  at 
the  root  of  the  mischief,  and,  as  far  as  my  experience 
goes,  has  proved  eminently  satisfactory,  as,  after  the 
approximation  of  the  ossa  iunominata,    the  bladder 


Case  1. 


Case  2. 


Fig.  1.  .  Fig.  2. 


To  illustrate 
Intralc'.ryngeal  Tumour^  _pj).  ^06,  W7 . 
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sinks  quickly  into  the  pelvis,  leaving  only  a  small 
slight  to  be  covered  in,  either  by  directly  freshening  the 
edges  of  the  defect  and  uniting  thein  by  sutures,  or, 
if  larger,  by  making  small  skin  flaps  to  cover  it  in. 
There  yet  remains  another  operation  suggested  by 
Neudorfer,  which  resembles  the  one  just  described  in 
principle,  but  not  in  detail,  but  is,  1  should  say,  at  any 
rate  quite  inapplicable  in  cases  complicated  with  the 
co-existence  of  an  hernia.  I  will  not  now  further  refer 
to  it.  The  objection  has  been  urged  against  the 
operation  of  Trendelenburg  that  it  tends  to  weaken 
the  pelvic  girdle.  This,  I  must  confess,  was  not  my 
experience  of  the  after-effects  of  it.  Even  should 
this  unfortunately  happen,  surely  it  is  within  the 
range  of  scientific  surgery  to  remedy  this  by  cutting 
down  upon  and  freshening  the  edges  of  the  pubic 
bones  and  wiring  them  together,  if  necessary,  under 
strictly  antiseptic  precautions. 

The  deformity  is  of  sufficient  rarity,  not  to  give 
many  of  us  a  chance  of  treating  it.  Should  an  oppor- 
tunity occur  I  can,  from  practical  experience,  thorough- 
ly recommend,  in  these  cases,  the  performancee  of 
Trendeldenburg's  operation  as  a  preliminary  measure, 
as  being  one  of  the  most  scientific  and  satisfactory 
proceedings  in  the  domain  of  operative  surgery,  which 
we  have  at  our  disposal  for  remedying,  perhaps,  one  of 
the  most  distressing  and  painful  afflictions  to  which 
mankind  is  subject. 


A  FEW  CASES  OF  SUEQICAL  PEACTICE. 

BY  J.  A.  CUNNINGHAM,  M.D„ 
Surgeon-Major,  I,  M.  S. 

Case  1. — A  peculiar  partially  encysted  stone  re- 
moved from  the  bladder  of  a  girl  aged  13  years  in  the 
Civil  Hospital,  Amritsar,  on  13th  October  1884. 

The  body  of  the  stone  was  of  oval  shape,  nearly  two 
inches  long  by  1  j  inch  in  width.  It  was  moulded  to  the 
shape  of  the  bladder  which  it  quite  filled  and  had 
markings  on  the  surface  of  the  blood  vessels  of  the 
bladder. 

The  cauliflower  projection  {videYig.  1)  was  separated 
from  the  body  of  the  stone  by  a  narrow  neck,  the  entire 
surface  of  this  projection  was  rough  and  coral-like. 
It  was  soft  and  broke  down  easily.  The  body  of  the 
stone  consisted  of  urates  with  a  coating  of  phosphates  ; 
the  projection  appeared  to  be  chiefly  phosphates. 

The  girl  on  admission  to  Hospital  was  greatly  ema- 
ciated, she  had  low  fever,  she  was  stated  to  have  been 
confined  to  bed  for  about  five  years  having  suffered 
the  greatest  agony.  The  stone  quite  filled  the  bladder 
whicb  was  contracted  over  it. 

I  removed  the  stone  through,  a  vaginal  incision  made 
downwards  on  a  staff  from  the  urethra. 

Considerable  force  had  to  be  exerted  to  dislodge  the 
stone  owing  to  th.e  cauliflower-like  projection  being 
surrounded  and  grasped  by  a  reflection  of  the  mucous 
membrane  of  the  bladder  which  came  away  attached 
to  it. 

There  was  very  little  bleeding  after  the  operation. 
The  fever  disappeared  after  operation.  The  vaginal 


wound  healed  of  itself  and  the  patient  was  discharged 
cured  seven  days  after  operation. 

The  interest  of  this  case  lies  in  the  peculiarly  shaped 
and  partially  encysted  stone. 

Case  2. — A  patient  Nathu,  a  Musulman  male  aged 
45  years,  presented  himself  at  the  Jullunder  Hospital  on 
3rd  May  1884  to  be  treated  for  gonorrhoea  which  he 
stated  he  had  been  treated  for  unsuccessfully  by  various 
Hakims  dm-ing  the  last  20  years. 

Assistant.Surgeon  Mehr  Chand  diagnosed  a  large 
stone  in  the  bladder  which  has  produced  the  symptoms 
mistaken  by  the  Hakims  and  the  patient  himself  for 
gonorrhoea. 

The  patient  was  at  death's  door  from  prolonged  suffer- 
ing, he  looked  60  years  of  age.  The  stone  quite  filled 
the  bladder. 

Fearing  that  the  stone  was  too  large  to  come  away 
through  a  lateral  lithotomy  wound,  I  had  a  litho- 
tomy stone  crushing  instrument  ready  to  break  it  up 
through  the  wound. 

Finding  that  the  stone  could  not  be  removed 
through  the  largest  wound  I  considered  it  safe  to 
make,  I  applied  the  crusher  and  without  difficulty 
broke  the  stone  up  into  pieces  which  were  easily  re- 
moved. 

This  patient  had  hiccough  for  days  after  the  opera- 
tion, but  notwithstanding  this  and  his  extreme 
debility  he  gradually  recovered,  being  discharged  from 
hospital  on  15th  June,  a  month  and  twelve  days  after 
operation. 

The  fragments  of  this  stone  weighed  only  6oz.  3drs., 
but  its  size  was  out  of  proportion  to  the  weight.  Its 
composition  was  phosphatic. 

The  date  of  this  operation  was  previous  to  the 
introduction  by  Peterson  of  the  India-nxbber  rectal 
bag  for  tilting  up  the  bladder  and  increasing  the 
extent  of  this  orgain  above  the  pubis  uncovered  by 
peritoneum,  or  I  should  probably  have  chosen  the  supra- 
pubic method  for  this  case. 

I  may  here  mention  however  that  from  my  own 
experience,  and  from  what  I  have  read  in  the  medical 
journals  of  the  experience  of  others,  I  infinitely  prefer 
perineal  lithotomy  to  the  supra-pubic  method  for  the 
removal  of  stones  which  for  one  reason  or  another  are 
unsuitable  for  litholapaxy — a  very  small  percentage. 

The  advantages  of  the  perineal  method  are : — 

1.  A  direct  drain  for  the  bladder,  important  in 

cystitis. 

2.  The  possibility  of  keeping  the  patient  clean 

and  comfortable. 

3.  The  avoidance  of  a  wound  and  consequent  cica- 

trix if  not  an  adhesion  to  surrounding 
parts  of  a  movable  and  contractile  part  of 
the  bladder. 

4.  A  better  chance  of  recovery. 

Case  3. — Multiple  calculi  removed  from  the  urethra 
and  bladder. 

The  patient,  Ivamel  Din,  aged  20,  a  Mahoraedan  male, 
presented  himself  at  the  out-patient  department  of  the  Civil 
Hospital,  Amritsar,  on  January  550th,  1890,  in  great  suffering. 
He  stated  that  be  had  passed  several  small  pieces  of  stone  by 
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the  urethra,  and  had  suffered  from  symptoms  of  stone  for  the 
last  seven  years. 

Oa  examination,  it  was  found  that  he  had  phimosis,  and 
that  there  were  several  perineal  fistu'as,  through  which  de- 
composed urine  oozed  ;  only  drops  could  be  passed  per  ure- 
thram  He  was  the  subject  of  congenial  spinal  curvature 
and  talipes  equinus,  and  altogether  was  a  miserable  specimen 
of  humanity.  His  life  was  a  complete  burden  to  him,  and 
he  was  anxious  to  submit  to  any  operative  procedure  to  get 
relief.  The  sound  detected  a  calculus  in  the  glans  penis  por- 
tion of  the  urethra  which  prevented  its  further  passage.  An 
enema  was  given,  and  h«  was  at  once  operated  on. 

After  an  auEesthetic  had  been  administered,  the  prepuce 
was  slit  up  on  a  director,  exposing  the  glans,  and  the  meatus 
was  divided  for  a  short  distance  to  allow  of  the  piece  of  cal- 
culus being  more  easily  extracted.  The  \\ece  of  stone  was 
now  seized  with  a  pair  of  urethral  forceps,  and  with  a  little 
difficulty  removed  ;  two  otlier  pieces  were  afterwards  found 
lodged  at  the  same  site  and  removed.  The  sound  was  now 
introduced,  and  came  in  contact  with  other  fragments  towards 
the  membranous  portion  of  the  urethra  ;  the  forceps  were 
again  brought  into  requisition  and  nine  other  pieces  of  stone 
were  picktd  up  and  extracted  with  considerable  difficulty  from 
that  locality.  The  pieces  being  very  sharp-edged,  augular, 
and  facetted,  and  a  few  of  them  of  considerable  size,  they 
inflicted  some  injury  on  the  urethra  in  their  withdrawal,  and 
some  haemorrhage  took  place.  The  largest  piece  thus  re- 
moved by  the  forceps  measured  half  an  inch  in  length,  three- 
eigtiths  of  an  inch  in  width,  and  a  quarter  of  &n  inch  in  thick- 
ness ;  it  had  flat  sides  and  sharp  angles,  and  dry  weighed 
8  grains. 

When  the  urethra  had  been  thus  cleared,  tlie  sound  was 
passed  into  the  bladder,  and  revealed  this  organ  filled  with 
small  stones,  giving  the  sensation  that  a  paitially-cruslied 
calculus  does  to  the  litliotrite.  It  wa^  now  decided  to 
remove  these  by  lateral  lithotomy,  as  litholapaxy  was  considered 
inadvisable,  owing  to  the  sacculated  nature  of  the  urethra  and 
the  injury  it  had  already  sustaint'd  which  required  complete 
rest,  and  also  the  extreme  irritability  of  the  bladder,  which 
was  firmly  contracted  on  the  contained  mass  of  calculi. 

Lateral  lithotomy  was  now  performed  in  the  usual  manner, 
except  that  the  incision  was  slightly  deviated  to  include  the 
two  principal  fistulaj,  and  twenty-three  sharp,  angular, 
facetted  calculi  were  removed  by  lithotomy  forceps  without 
difficulty.  The  total  weight  of  the  whole  thirty-five  pieces 
removed  fiom  the  urethra  and  b'adder  amounted  to  460 
grams.  The  composition  of  the  stones  was  principally  phos- 
phates.   The  operation  took  forty-five  minutes. 

On  January  31st,  the  day  after  operation,  the  patient 
expressed  himself  as  more  comfortable  than  he  had  been  for 
months.  The  temperature  rose  on  the  evening  of  January 
31st  to  103  4°,  falling  next  morning  to  99*4°;  it  again  went 
up  to  100"  on  the  evening  of  February  1st,  fell  to  99°  on  the 
2nd,  and  to  normal  on  the  3rd,  where  it  remained  till  his 
discharge  from  hospital  on  the  10th,  completely  cured,  and 
passing  water  through  the  urethra. 

The  illustrations  are  reproductions  of  a  full-sized  drawing 
of  the  different  pieces,  (vide  Fig.  2). 

All  these  three  cases  of  stone  in  the  bladder  are  good 
examples  of  cases  unsuitable  for  litholapaxy. 

Other  conditions  which  would  call  for  lithotomy  in 
preference  to  litholapaxy  are : — 

(a)  Very  marked  cystitis  of  long  duration. 

(b)  A  stone  so  hard  as  to  resist  crushing. 


(c)  Organic  stricture  of  the  urethra. 

(d)  A  very  irritable  bladder  that  refuses  to  retain 

any  fluid. 

Case  4. — Removal  (complete)  of  an  ulcerated  and 
bleeding  goitrous  thyroid  gland  in  the  Ripon  Hospital, 
Simla,  on  7th  May  1894. 

The  patient,  a  female,  aged  35  years,  of  Sirmoor,  a 
hill  state,  said  that  she  had  had  goitre  for  two  years,  and 
that  it  had  been  ulcerated  and  bleeding  for  six  months. 
She  constantly  lost  blood  from  the  raw  surface  which 
was  in  extent  about  two  inches  square ;  she  was  in  a  very 
aniBmic  condition  at  time  of  admission. 

I  determined  to  remove  the  diseased  gland  and 
made  my  incisions  close  around  the  borders  of  the 
ulcer,  and  as  rapidly  as  possible  dissected  away  the 
entire  gland,  applying  Spencer  Well's  forceps  to  the 
bleeding  points.  VV^hen  I  had  finished  there  were  twelve 
pairs  of  torceps  in  situ. 

I  found  the  thyroid  substance  soft  and  friable,  in 
some  places  it  was  easily  removed,  but  over  the  front  of 
the  larynx  it  was  firmly  tied  down  by  dense  fibrous 
tissue.    The  bleeding  was  very  free. 

Vessels  were  ligatured,  but  difficulty  was  experienced 
in  secTiring  two  in  the  crico-thyroid  membrane,  and  on 
those  forceps  had  to  be  left  and  packed  in  the  di'essing 
till  the  following  day  when  on  removing  them  no 
htemon-hage  occurred. 

The  raw  surface,  after  the  gland  was  removed,  was  in 
extent  about  2^  inches  in  each  direction,  and  was 
sutured  in  three  lines  which  almost  closed  the  raw  sur- 
face leaving  a  smaU  space  through  which  protruded  the 
two  pairs  of  forceps. 

Iodoform  was  dusted  on,  and  Gamgee  tissue  dry 
di-essing  applied. 

The  tension  on  some  of  the  sutures  was  considerable, 
and  a  few  of  them  gave  way,  but  healing  took  place 
quickly  by  granulation,  and  24  days  after  operation 
she  was  discharged  at  her  urgent  solicitation  with  a 
small  healthy  ulcer,  not  larger  than  a  pea. 

She  was  putting  on  flesh,  and  had  lost  no  blood  after 
the  operation. 

No  news  has  been  obtained  of  her  since. 

It  will  be  interesting  to  observe  if  symptoms  of 
myxoedema  manifest  themselves. 

Case  5. — Note  on  a  peculiar  condition  of  disease  of 
the  external  genital  organs  of  the  female  prevalent  in 
the  hills  around  Simla,  and  of  the  existence  of  which 
I  was  unaware  before  going  to  Simla  as  Civil  Surgeon. 

The  disease  takes  the  form  of  tumom--like  enlarge- 
ments of  the  parts,  clitoris  or  external  or  internal 
labia  or  of  all  three;  the  growths  resemble  a  good 
deal  those  of  elephantiasis  ;  sometimes  they  are  in  parts 
of  gristly  hardness  and  on  section  appear  to  be  com- 
posed of  dense  white  fibrous  tissue ;  they  are  sometimes 
constricted  around  the  base,  and  in  advanced  cases  are 
always  ulcerated  at  the  base,  the  ulceration  extending 
often  along  the  perineum  and  cccasionally  into  the 
rectum. 

The  growths  come  on  slowly,  and  when  ulcerated 
produce  considerable  suffering. 
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The  treatment  consists  in  free  extirpation  of  the 
tumours  and  scraping  of  the  ulcerated  surfaces  with  a 
sharp  spoon. 

In  vascularity  cases  vary  greatly,  and  even  in  differ- 
ent portions  of  the  growths  on  the  same  person  differ- 
ence in  the  vascularity  is  noticed. 

Sometimes  very  smart  bleeding  occurs,  at  other  times 
very  little. 

Healing  takes  place  readily,  and  there  seems  to  be 
no  great  tendency  to  return  of  the  growths,  but  in 
extensive  cases  trouble  sometimes  occurs  from  cicatrisa- 
tion. In  one  case  which  I  have  had  under  my  care 
recently,  which  was  operated  on  in  the  Eipon  Hospital 
5i  years  ago,  almost  complete  occlusion  of  the  vagina 
and  urethra  had  occurred;  the  urine  and  menstrual  How 
made  their  way  through  a  long  dense  canal,  which  was 
1^  inch  long  and  admitted  only  a  director.  In  this 
case  I  found  that  the  patient  had  refused  to  remain 
in  hospital  till  healing  had  occurred,  and  probably  neg- 
lect of  proper  treatment  was  accountable  for  the  condi- 
tion found. 

Causation. — All  the  patients  who  have  presented 
themselves  with  this  disease,  so  far  as  I  have  been  able 
to  make  out,  admitted  having  had  syphilis,  but  as 
syphilis  is  not  confined  to  the  Simla  hills  or  even  to  the 
Himalayas  this  alone  cannot  be  the  cause. 

My  friend,  Dr.  Brown,  a  predecessor  at  Simla,  informs 
me  that  Dr.  Bomford  made  an  examination  micros- 
copically of  some  of  the  specimens  of  this  disease, 
but  without  coming  to  any  definite  conclusions.  I  have 
spoken  to  Dr.  Bomford  on  the  subject,  and  he  informs 
me  that  he  believes  the  disease  to  be  elephantiasis. 

I  have  brought  with  me  a  specimen  to  exhibit, 
and  this  is  available  if  any  pathologist  with  time 
and  opportunity  cares  to  have  it  for  examination. 

Prevalence. — I  find  in  looking  up  the  register  of 
operations  that  73  operations  have  been  performed  in 
the  Eipon  Hospital,  Simla,  for  this  disease  since  1st 
August  1885. 

CaseQ. — Trephining  for  fracture  of  the  skull. — I  regret 
to  say  that  the  detailed  notes  of  this  case  have  been 
lost,  but  I  consider  the  case  of  sufficient  interest  to 
warrant  my  giving  an  outline  of  it  from  memory. 

A  young  mason,  about  eighteen  years  of  age,  was 
employed  building  on  a  scaffold  at  the.Town  Hall,  Mool- 
tan,  on  23rd  April  1892.  He  fell  from  the  scaffold  on 
to  a  hard  road  between  twenty  and  thirty  feet  below. 

The  Civil  Hospital  being  only  a  few  yards  away  he 
was  carried  there  at  once,  aniving  simultaneously  with 
myself.  He  was  quite  unconscious  and  breathing 
stertorously.  I  found  a  comminuted  fracture  of  the 
left  humerus  and  a  depressed  fracture  of  the  skull 
without  scalp  wound  in  the  left  parieto -frontal  region. 

After  shaving  the  head  I  made  a  crucial  incision 
turning  down  a  large  portion  of  the  scalp,  and  found 
the  depressed  portion  of  bone  about  3"  by  1^"  firmly 
wedged.  At  either  extremity  of  this  depressed 
portion,  I  made  a  trephine  hole,  and  with  a  Hay  s  saw 
divided  the  piece  of  bone  between  on  the  unfractured 
side.  This  enabled  me  to  remove  the  offending  piece  of 
bone.   A  large  quantity  of  blood  which  had  not  vet  had 


time  to  clot  escaped  fi'om  between  the  skull  and  dura 
mater.  The  outflow  of  this  blood  was  facilitated  by 
posture. 

I  now  observed  that  although  a  large  piece  of  the 
dura  mater  was  exposed,  no  pulsation  of  the  brain 
underneath  was  observed  to  take  place  (the  dura  mater 
had  not  been  torn  or  apparently  injured.)  I  now 
punctured  the  dura  mater  and  a  spurt  as  from  a  syringe 
of  clear  cerebro -spinal  fluid  took  place,  after  which 
the  patient's  breathing  at  once  became  quieter. 

I  conclude  that  a  quantity  of  blood  which  could  not 
find  outlet  remained  towards  the  base  of  the  skull 
between  this  and  the  dm'a  mater,  and  caused  the  marked 
symptoms  of  compression,  the  puncture  and  escape  of 
c.  s.  fluid  allowed  by  compensation  for  this. 

After  bleeding  had  ceased  the  scalp  wounds  were 
sutured  and  dressed. 

He  shortly  recovered  consciousness  to  a  small  extent, 
and  gradually  improving  made  a  fairly  good  recovery. 
His  recovery  was  retarded  by  suppuration  taking  place 
in  the  wound. 

When  I  was  last  able  to  hear  of  him,  he  was  physi- 
cally quite  well,  but  mentally  somewhat  childish. 

I  consider  that  this  life  was  saved  by  prompt 
interference.  I  am  of  opinion  that  had  even  an  hour's 
delay  occurred  before  operation  that  his  chances  would 
have  been  very  poor  indeed. 

I  am  inclined  to  think  that  trephining  and  ^opening 
up  the  cranial  cavity,  a  perfectly  safe  proceeding  if 
carefully  done,  is  not  sufficiently  often  resorted  to  in 
injuries  to  ^he  head. 

I  believe  that  many  of  the  cases,  where,  from  falls 
in  the  head  at  polo,  &c.,  fracture  of  the  base  or  other 
part  of  the  skull  takes  place,  and  which  so  frequently 
end  fatally,  would  be  saved  by  resorting  to  early 
trephining  as  near  as  possible  to  the  indicated  or  sup- 
posed seat  of  fracture,  and  draining  off  of  any  effused 
blood  as  early  as  possible  after  the  injury.  And  even 
if  no  blood  can  be  got  to  flow  pressure  could  be  relieved 
by  draining  off  arachnoid  fluid  as  in  the  above  case 
and  life  possibly  saved. 


DISCUSSION. 

G.  H.  Fink  (Shahpiir)  remarked  that  venereal  growths  on 
the  g;enitals  at  times  simulated  elepliantiasis.  Tlie  micioscopa 
should,  in  his  opinion,  decide  the  point.  He  stated  that  ha 
had  met  at  least  half-a-dozen  cases  in  the  North-West  Provinces, 
la  the  caseiof  a  man  with  many  excresoences  ou  the  dorsum  of 
the  foot  he  tied  the  afferent  artery.  The  growth  of  the  ex 
crescences  was  checked  for  a  time  partially. 

C.  J.  Bamber  (Rawalpindi)  did  not  agree  that  real  elephantiaeis 
does  not  occur  in  the  Panjaubis.  A  month  previously  at 
Rawalpindi  he  removed  the  labia  ranjora  of  a  woman,  which 
were  much  hypertrophied  from  elephantiasis.  The  right  labium 
weighed  ten,  the  left  one  and  a  half  pounds. 

A.  Powell  (Cachar)  endorsed  Di.  Cunningham's  opinion  as  to 
the  advantages  of  perineal  lithotomy  over  the  supra-pubic 
operation  in  all  except  the  largest  stones.  He  pointed  out 
that  cases  of  small  stones  with  putrid  urine  had  been  recorded  aa 
being  treated  by  the  supra-pubic  operation  and  drainage  of 
urine  by  a  perineal  wound.  This  to  him  seemed  unnecessary. 
He  pointed  out  that  the  crushing  operation  and  the  general  adop- 
tion of  antiseptic  measures  came  into  use  at  about  the  same  time. 
It  was  therefore  hardly  correct  to  say  that  the  mortality  in  adults 
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from  lateral  lithotomy  was  1  in  5,  at  any  rate  its  mortality 
compared  very  favourably  with  that  of  our  major  operations 
previous  to  the  time  mentioned.  Now,  as  rigid  asepticism  of 
a  wound  in  the  neighbourhood  of  the  anus  is  impossible,  the 
reverse  holds  good.  To  avoid  infection  from  other  patients  he 
adopted  the  plan  of  treating  perineal  lithotomy  patients  in  tem- 
porary huts,  which  are  burnt  in  a  short  time  if  the  discharges 
are  at  all  putrid. 

In  this  way  out  of  33  lithotomies,  of  which  31  were  adults, 
there  was  no  death.  The  next  case  in  a  very  old  man  died  of 
sheer  inanition,  the  wound  having  all  but  healed. 

K.  K.  Joshi  (Bhopal)  mentioned  five  cases  of  warty  growth 
simulating  elephantiasis,  which  came  under  his  observation  in 
Bhopal. 

J.  Cunningliam  (Simla)  in  reply  to  Dr.  Fink  said  the  growths 
had  no  rese'tiblance  to  warty  excrescences.  All  tlie  cases  admitted 
having  had  syphilis.  His  colleagues  and  predecessors  agreed 
with  his  opinion  that  the  growths  were  a  variety  of  syphiloma, 
and  not  elephantiasis.  If  due  to  elephantiasis  it  was  difficult  to 
imagine  why  it  was  confined  to  the  genital  organs  only  and  to 
those  of  the  female.  The  ulceration  which  goes  with  these 
growths  is  not  common  in  elephantiasis.  It  tends  to  extend 
beyond  the  base  of  the  tumours.  Against  the  filarial  theory  of 
causatioa  he  stated  that  mosquitoes  ate  hardly  ever  seen  there. 


RHINOPLASTY. 

BY  J.  M.  SHAH,  L.M.S. 

Reparation  of  the  nose  is  necessitated  when  that 
organ  is  damaged  either  by  disease  or  injury. 

Diseases  that  commonly  destroy  the  nose  are  syphilis 
or  lupus,  and  occasionally  small-pox  or  ozoena.  Injury 
causing  loss  of  the  nose  is  either  accidental  or  criminal. 

Out  of  the  228  rhinoplastic  operations  performed  at 
the  Junagadh  State  Hospital  from  1885  to  1894,  224 
noses  were  criminally  mutilated ,  three  noses  were  des- 
troyed by  accidental  injury,  and  one  was  due  to  the 
ravages  of  small -pox.  One  hundred  and  seventy-four 
were  women  and  54  men  among  the  228  cases. 

When  syphilis  or  lupus  is  the  destructive  cause,  the 
nose  hardly  admits  of  restoration  unless  the  loss  is  limit- 
ed. In  Europe  loss  of  the  nose  is  due  only  to  disease, 
whereby  not  only  the  cartilaginous  portion,  but  also  the 
osseous  structure  of  nose  is  destroyed,  and  the  remaining 
tissues  are  cicatricial  and  of  low  vitality.  Lupus  is 
rarely  seen  in  this  country ;  but  syphilis  is  not  unknown 
to  cause  extensive  ravages,  wherein  the  skUful  assistance 
of  a  mechanician  would  succeed  far  better  than  the  help 
of  a  surgeon. 

Cutting  off  the  nose  for  malice,  jealousy,  vengeance, 
enmity  and  outlawry  is  peculiar  to  the  Oriental  race, 
and  woman  is  the  usual  victim.  Moreover,  the  nose  is 
technically  equal  to  honour  in  Oriental  estimation. 
When  a  person  is  addi-essed  as  having  no  nose,  it  means 
he  has  no  honour,  reputation,  nor  self-respect ;  that  is 
why  the  nose  is  attacked  in  order  to  inflict  lifelong 
ignominy  on  the  victim. 

When  the  injury  is  inflicted  the  sweep  is  thorough, 
and  not  only  the  cartilaginous  nose,  but  adjacent  por- 
tions of  the  cheek  and  upper  lip  are  excised.  When 
the  mutilation  is  caused  during  a  scufile  the  loss  of 
parts  is  less  and  limited. 

Various  instruments  are  used  in  cutting  up  the  nose. 
Among  the  228  cases,  a  knife  was  used  in  123  cases,  a 


razor  in  51,  a  sickle  in  7,  a  sword  in  5,  the  teeth  in  29, 
hatchet  in  one,  nut-crackers  in  8  and  4  were  due  to 
accident  or  disease. 

The  loss  of  the  nose  varies  in  extent  from  a  small  por- 
tion of  the  skin  or  cartilage,  either  unilateral,  bilateral 
or  central  to  an  entire  loss  of  the  cartilaginous  nose. 
Sometimes  the  osseous  structure  is  partially  cut,  and  not 
unfrequently  more  or  less  of  the  upper  lip  is  excised. 

In  relation  to  the  operative  measures,  the  loss  may  be 
roughly  thus  classified : — 

1.  Loss  of  the  tip  of  the  nose  and  a  small  portion 
of  the  adjoining  bridge. 

2.  Loss  of  a  small  portion  of  one  or  both  alae. 

3.  Loss  (more  unilateral)  of  a  great  part  or  entire 
portion  of  one  ala  of  the  nose. 

4.  Loss  (bilateral)  of  large  portion  of  both  alae 
bridge,  septum  and  columna. 

6.  Loss  of  the  nose,  together  with  the  upper  lip  and 
adjoining  cheek,  to  a  varying  extent. 

In  one  instance  not  only  the  nose  and  the  upper  lip 
but  also  the  two  central  incisors  were  swept  away. 

In  eight  instances  besides  the  nose  one  or  both  ears 
were  cut  off. 

While  at  Ahmedabad  in  the  capacity  of  teacher  of 
surgery  and  midwifery  from  1879  to  1885,  I  had  the 
first  opportunities  of  performing  rhinoplasty.  During 
these  six  years  I  had  hardly  half-a-dozen  to  a  dozen  such 
cases.  But  in  the  next  four  years  from  November  1885, 
when  I  took  charge  of  the  Junagadh  State  Hospital  in 
November  1889,  one  hundred  rhinoplastic  operations 
were  performed. 

A  monograph  of  these  operations  and  their  results, 
together  with  illustrations,  was  published  in  the  latter 
year.  In  the  next  five  years,  128  more  similar  operations 
have  been  done,  and  this  gives  in  the  first  four  as  well 
as  latter  five  years  an  average  of  25  cases  a  year. 

Patients  resort  for  treatment  either  immediately  after 
the  infliction  of  hujt,  or  some  days,  months  or  years 
after  the  loss  of  the  organ.  When  the  wound  heals, 
the  parts  cicatrize  and  contract,  and  the  consequent 
disfigurement  varies  in  different  cases. 

The  remnant  of  ala  is  drawn  up  and  everted  ;  the 
nasal  apertures  become  sometimes  contracted  to  mere 
holes  ;  the  upper  lip  is  everted  if  its  cutaneous  portion 
is  lost ;  if  its  entire  thickness  is  removed  the  remaining 
corners  are  drawn  up  and  out.  While  remedying 
the  original  deficiency,  these  after-effects  have  also 
to  be  removed.  Unless  the  loss  of  tissue  is  limit- 
ed, I  do  not  perform  plastic  operation  immediately, 
but  allow  the  parts  to  heal.  When  the  parts  have 
healed  completely,  the  skin  flap  necessary  is  smaller,  and 
there  is  no  suppurating  surface  whatever  in  the  wounds. 

O^ii'ration. — Plastic  operations  for  repairing  the  nose 
have  been  known  from  old  times.  The  Indian  operation 
and  the  Italian  operation  are  usually  mentioned  in 
surgical  works.  The  cheek-flap  method  for  repair  of 
nose  is  not  ordinarily  mentioned  as  a  regular  operation. 

It  is  stated  in  Holmes'  Surgery  that  "  the  operation  of 
restoring  a  nose  which  has  been  cut  off  or  lost  by 
syphilis  or  lupus  is  one  which  is  little  in  favour  with 
most  surgeons  of  the  present  day." 
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The  methods  that  I  have  adopted  in  restoring  the 
nose  may  be  thus  classified : — 

The  nasal  method,  the  cheek-flap  method,  the  arm-flap 
method,  and  the  forehead-flap  method. 

1.  The  nasal  method  means  repairing  the  nose 
from  the  nasal  tissues.  It  is  applicable  in  a  limited 
number  of  cases,  as  when  the  loss  is  small  and  confined 
only  to  the  tip  and  adjacent  bridge  of  nose,  the  sep- 
tum and  columna  being  almost  entire.  It  is  done  in 
several  ways ;  thus : — 

(a)  When  the  tip  und  a  portion  of  cartilaginous 
bridge  is  lost,  the  remaining  bridge  is  sepa- 
rated from  the  septum  by  running  the  knife 
underneath  it  ;  then  a  vertical  slice  of  the 
septum  is  removed  so  as  to  allow  the  lateral  ala 
to  approach,  the  margin  of  each  ala  is  vivified, 
and  then  united  in  the  middle  line  by  a 
a  number  of  sutures  (ride  Fig.  I.) 

(b)  Sometimes  a  wedge-shaped  portion  of  the 

septmn  is  removed  so  as  to  approximate  the 
columna  to  the  bridge  {vide  Fig.  II.) 
{<;)  When  a  .small  portion  of  the  tip  or  a  small 
marginal  portion  of  the  ala  is  wanting,  a 
small  flap  is  taken  from  the  entire  thickness 
of  the  ala.  The  ala  from  which  a  flap  is  to 
be  taken  is  transfixed  a  little  above  its  mar- 
gin. Two  vertical  and  one  transverse  inci- 
sions are  then  made,  and  its  marginal  attach- 
ments are  left  intact  {vide  Figs.  Ill  and 
IV) 

The  cartilaginous  flap  thus  formed  is  turned  inwards 
towards  the  tip  and  applied  to  its  vivified  surface  by 
one  or  two  points  of  suture.  The  small  gap  in  the 
ala  is  made  to  disappear  by  approaching  the  sides  of 
the  wound. 

{d)  When  there  is  a  small  loss  or  a  mere  notch, 
the  sides  of  the  notch  may  be  pared  and 
united  by  sutm-es  {vide  Fig.  V.) 

II.  The  cheek-flap  operation  is  necessitated  when  the 
defect  of  nose  is  unilateral,  that  is,  when  one  alar  por- 
tion is  wanting  (Fig.  VI.),  or  when  there  is  some 
obstacle  in  forming  a  forehead  flap. 

In  my  early  practice  of  rhinoplasty,  however,  the 
cheek-flap  was  also  utilized  for  bilateral  defect,  that  is, 
loss  of  the  entire  cartilaginous  nose,  and,  when  dissatis- 
fied with  a  series  of  such  operations,  I  became  a  convert 
to  the  Indian  operation. 

Method. — Measurement  of  the  amount  of  loss  of  nose 
is  taken  with  a  piece  of  paper.  Such  measurement  is 
mostly  triangular  and  of  varying  size.  The  paper 
is  then  placed  on  the  cheek  with  its  apex  at  the  naso- 
ocular  angle  and  its  base  obliquely  downwards  and  out- 
wards on  the  cheek  and  marked  out  with  ink  lines 
oh  one  or  both  sides  as  the  case  maybe  (Fig.  VII).  If 
necessary,  a  small  columna  can  be  formed  with  this  flap. 
An  entire  columna  cannot  be  formed  with  the  cheek- 
flap,  both  because  it  is  very  likely  to  slough,  and  because 
in  most  cases  so  much  skin  is  not  available. 

When  a  small  columna  has  to  be  formed,  the  angle 
of  the  flap  corresponding  to  the  tip  of  nose  ought  to  be 


more  advanced  in  a  square  form  (Fig.  VIII),  or  it  may 
arise  from  the  base  of  the  flap. 

After  anaesthetising  of  the  patient  the  skin-flap,  con- 
sisting of  skin  and  fat,  is  dissected  up,  its  attachment  is 
left  by  the  side  of  the  nose  above,  the  margins 
of  nasal  deficiency  are  vivified,  and  then  the  flap 
attached  by  sutures. 

When  two  flaps  are  formed,  one  from  each  cheek, 
they  are  united  in  the  middle  line  over  the  bridge 
(Fig.  IX). 

W^hen  there  is  a  remnant  of  the  ala,  the  skin  over 
it  and  its  adjacent  part  is  dissected  up  and  reflected 
above  and  united  with  the  angle  of  the  wound  caused 
by  raising  the  flap  (Fig.  X). 

The  wound  on  the  cheek  is  then  narrowed  by  sutures 
and  the  parts  dressed  with  iodoform. 

The  drawbacks  to  this  operation  are  that  the  nose  so 
formed  is  rather  (a)  large,  thick,  rounded,  and  retracted  ; 
{b)  it  has  no  proper  tip;  (c)  it  has  no  columna,  which, 
if  formed  subsequently  from  the  upper  lip,  is  not 
satisfactory ;  {d)  the  margin  of  the  nasal  apertures  have  a 
persistent  tendency  to  contract  and  retract ;  {e)  marked 
'and  unsightly  cicatrices  are  left  on  the  cheeks. 

III.  The  Tagliacotian  or  Italian  method  is  dis- 
carded and  need  not  occupy  our  time.  Two  patients 
ventured  to  bear  the  fatiguing  position  of  the  arm,  but 
on  the  second  or  third  day  after  the  operation  they  tore 
off  the  flap  from  the  nose.  I  am  doubtful  of  a  very 
satisfactory  result,  even  if  any  one  were  found  able  to 
keep  the  limb  in  that  position  for  suflficient  time  to 
allow  adhesions  of  the  flap. 

IV.  The  Indian  or  forehead-flap  method  is  by  far 
the  best  way  of  repairing  a  nose.  The  chief  drawback 
to  it  is  a  permanent  scar  on  the  forehead.  In  India 
this  is  easily  screened  by  the  headdress  or  by  a  mark  of 
red  gum  that  people  make  as  a  religious  observance  on 
the  forehead. 

MetJiod. — This  method  requires  several  distinct  steps, 
which  may  be  enumerated  as  (1)  shaping  of  flap  ;  (2) 
mapping  it  on  forehead  ;  (3)  its  dissection;  (4)  vivifying 
the  nasal  sirrfaces,  and,  if  possible,  forming  a  triangular 
flap  ;  (5)  twisting  and  suturing  the  flap  to  nose  ;  (6) 
dressing ;  (7)  management  of  root. 

1.  To  take  a  proper  measurement  with  paper,  of 
the  necessary  size  and  shape  of  the  flap  requires 
experience  and  practice.  It  will  vary  with  the  extent  of 
loss  of  the  nasal  parts.  Allowance  must  be  made  for 
contraction  of  skin  after  dissection  of  the  flap  as  well  as 
of  the  loss  of  the  tissues  in  vivifying  the  nasal  parts. 

2.  The  paper  measure  is  next  placed  on  the  forehead 
and  marked  out  with  ink  lines  (Fig.  XI).  The  neck 
of  the  flap  is  inclined  to  the  iuner  angle  of  one  eye- 
brow, and  its  inner  edge  corresponds  almost  to  the 
middle  vertical  line. 

The  breadth  of  forehead  varies  in  different  indivi- 
duals from  about  1\  to  2^  inches  from  a  point  midway 
between  the  eyebrows  to  the  margin  of  the  hairy  scalp. 
The  skin-flap  touches  or  encroaches  upon  the  hairy 
surface  to  a  varying  extent.  The  columnar  portion  is 
mostly  more  or  less  derived  from  this  region.  The 
columna  is  square  shaped,  and  the  corners  of  the  skin- 
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flap  are  acute  angled  (Fig.  XII)  and  not  rounded  as 
seen  usually  in  the  diagram  of  sui-gical  works. 

3.  The  flap  is  dissected  up  from  the  pericranium. 
Its  upper  portion  is  first  raised,  then  the  nasal  surface 
is  vivified,  and  lastly  the  neck  of  the  flap  is  formed. 

4.  Incisions  are  made  to  pare  the  nasal  region, 
one  commencing  on  each  side  at  the  external  angle 
of  nasal  aperture,  and  carried  upwards  along  its 
margin  obliquely  to  the  root  of  the  nose,  so  as 
to  meet  the  middle  line  incision  of  the  forehead-flap. 

When  both  these  incisions  meet  above  they  include  a 
triangular  surface  of  nose  (Fig.  XIII).  The  apex  of 
this  triangle  is  dissected  up  to  almost  its  very  base 
above  the  nasal  aperture.    This  is  an  important  step. 

This  triangular-flap  varies  in  size  according  to  the 
extent  of  nasal  bridge  left  intact  after  infliction  of 
wound.  If  it  is  large,  a  portion  of  its  apex  is  incised 
and  grafted  in  the  forehead  wound.  This  flap  is 
turned  down  and  attached  to  the  under  sui-f  ace  of  the 
forehead-flap.  It  serves  to  support  or  prop  up  the  new 
nose,  and  supplies  to  a  great  extent  the  deficiency  of 
the  septum. 

In  cases  where  the  triangular  bridge-flap  is  not  avail-" 
able  and  the  septum, is  wanting,  a  piece  of  sponge,  lint 
or  pasteboard  is  retained  so  as  to  prop  up  the  new  nose 
till  it  is  thickened  and  stiffened  by  exudation. 

After  the  formation  of  this  flap,  the  margins  of  skin 
along  both  sides  of  nose  are  freed  by  running  the  knife 
along  it.,  This  step  is  important,  inasmuch  as  it  se- 
cures even  union  of  the  flap  and  prevents  grooving  at 
the  line  of  junction.  Lastly,  a  cut  is  made  above  the  lip 
for  the  reception  of  the  columna. 

5.  When  all  bleeding  has  ceased  the  forehead-flap  is 
turned  down  and  applied  appropriately  by  a  number 
of  horse  hair  sutures  to  the  nasal  region.  Care  is  neces- 
sary in  attaching  the  columna  in  uniting  the  angles  of 
the  flap  and  in  applying  sutures  at  the  very  twist  of  the 
flap. 

Wooden  plugs  are  retained  in  the  nasal  orifices. 
The  plugs  ai'e  somewhat  conical  and  hollow. 

6.  After  uniting  the  flap  to  its  new  position  the 
more  or  less  extensive  wound  of  the  forehead  is  contract- 
ed, and  lastly,  iodoform  is  sprinkled  and  lint  is  applied 
and  retained  by  sticking  plaster. 

7.  After-treatment  of  the  cases  has  puzzled  me 
most  in  rhinoplasty.  Surgical  books  simply  mention 
division  of  the  root  of  flap  when  firm  union  has 
taken  place.  In  my  earlier  practice,  the  entii-e  nasal 
bridge  was  not  vivified.  Holmes  appears  to  adopt  the 
same  method.  The  neck  of  flap  then  remained  like 
a  raised  ridge  over  the  bridge  after  dividing  the 
root  at  the  point  of  twist.  The  opposite  sui-faces  of 
the  root  and  nasal  bridge  were  subsequently  pared  and 
united  by  what  I  then  termed  '  secondary  rhinoplast3^  ' 
Subsequently  an  incision  was  made  vei-tically  on  the 
bridge,  the  skin  dissected  up  on  each  side  and  united 
to  the  edges  of  the  forehead-flap  root.  This  method 
afforded  very  satisfactory  results.  Laterally,  however, 
as  already  described,  when  paring  the  bridge,  a  triangular 
flap  of  skin  is  dissected  and  utilized  in  supporting 
the  new  nose. 


Now,  division  of  the  root  in  its  original  true  sense 
is  not  necessary.  In  cases  where  an  elevation  is 
perceptible  at  the  seat  of  the  twist,  a  wedge-shaped 
portion  of  skin  is  excised,  so  as  to  obliterate  the  promi- 
nence and  the  sides  of  the  wound  are  united  by  sutures. 
This  is  not  done  earlier  than  two  weeks  after  the 
operation.  In  other  cases  where  no  prominence  is  percep- 
tible, nothing  more  remains  to  be  done. 

Bryant  recommends  the  removal  of  sutures  on  the 
second  or  third  day.  I  use  horsehair  sutvires,  and  do  not 
remove  them  before  a  week ;  they  do  not  initate  the 
wound. 

After-treatment. — It  may  be  said,  once  for  all,  that 
the  operation  is  done  antiseptically.  In  most  cases  the 
flap  unites  to  the  nasal  surface  by  first  intention,  and 
the  first  dressing  is  not  changed  before  the  completion 
of  one  week.  When  dry,  it  causes  tension  on  the  second 
or  third  day ;  carbolic  oil  is  then  applied  to  it ;  subsequent 
dressing  is  changed  according  to  requirement. 

The  forehead  wound,  which  has  to  cicatrize  by  granu- 
lation, takes  longest  to  heal.  It  is  very  often  grafted 
with  skin,  either  immediately  or  subsequently. 

Columna, — Erichsen  recommends  to  form  the  columna 
from  the  upper  lip,  even  in  this  Indian  method 
of  rhinoplasty.  I  have  always  formed  it  with  the  best 
results  along  with  the  forehead-flap. 

I  have  had  two  or  three  occasions  to  form  the 
columna  from  the  upper  lip  ;  but  it  has  not  proved  so 
satisfactory  as  when  formed  from  forehead. 

Cheiloplasty,  or  reparation  of  lip,  has  been  practis- 
ed in  various  ways  according  to  the  amount  of  loss  of 
lip  ;  biit  the  limit  of  time  placed  on  the  perusal  of 
paper  prevents  me  from  making  any  observation  on 
this  subject. 


DISCUSSION. 

N.  V.  Bhagvat  (Indore)  considered  the  first  step  was  to  make 
a  raw  surface  over  the  bridge  of  the  nose  and  along  the  sides  to 
receive  the  raw^  surface  of  the  flap  from  the  forehead.  Time  was 
thus  given  for  all  oozing  to  cease  before  application  of  the  flap. 
He  thought  stifiish  india-rubber  tubing  preferable  to  plugs  of 
wood,  as  there  was  less  likelihood  of  injury.  He  considered  divi- 
sion of  the  root  of  the  flap  necessary,  and  always  split  it  into  two 
portions  before  removing  it.  He  always  cut  the  column  long  in 
order  to  secure  a  good  tip  to  the  nose  and  broader  at  the  ends  than 
at  the  centre. 

Behari  Lai  Chuchramrti  (Calcutta)  said  that  rliinoplasty  was 
uncommon  in  LoweriBengal,  and  as  far  as  his  small  experience 
went  tiie  results  of  operation  were  not  always  satisfactory 


SOME  DIFFICULT  CASES  OF  CHLOROFORM 
ADMINISTRATION. 

BY  AETHUR  NEVE,  F.R.C.S.,  ED., 
Kashmir. 

The  fact  that  for  all  practical  purposes  ether  is  not 
available  as  an  ansesthetic  in  India  should  enable  the 
profession  here  to  regard  the  chloroform  controversy 
from  an  unbiased  standpoint.  Here  it  is  not  a  matter  of 
choice ;  but  it  is  not  reasonable  to  declare  that  because 
chloroform  is  the  only  available  general  anaesthetic  in 
India,  therefore  it  is'the  best  in  a  cool  climate.    Nor,  if 


SOME  DIFFICULT  CASES  OF  CHLOROFOEM  ADMINISTRATION. 


205 


it  could  be  proved  tliat  it  is  absolutely  safe  in  this 
country,  should  we  settle  the  controversy  in  any  way. 
India  could  contribute  two  important  facts,  which  per- 
haps may  be  elucidated  at  this  great  gathering.  _  F^TSt, 
the  relation  of  race  to  anaesthetics,  and  this  might  include 
the  question  of  racial  habits,  such  as  vegetarian  diet 
and  abstinence  from  alcohol.  Secondly. — The  effect  of 
temperature  and  altitude  upon  chloroform  anaesthesia. 
Can  any  cliuical  difference  be  established  between  the 
administration  to  natives  of  India  of  chloroform  in 
hot  weather  with  a  mean  temperature  over  85'',  or  in 
cold  weather  with  a  mean  temperature  of  or 
lower  at  such  stations  as  these  temperatures  occur,  and 
does  an  altitude  of  6,000  or  8,000  feet  affect  the 
question  clinically  ?  These  practical  contributions  to 
debatable  points  might  reasonably  be  speedily  expected 
from  Indian  surgeons. 

A  New  Zealand  surgeon  claims  that  careful  study  of 
cases  shows  that  the  aborigines  there  are  less  liable  to 
suffer  from  shock,  and  that  Europeans,  if  insufficiently 
ansesthetized,  are  apt  to  die  from  inhibition  of  the  action 
of  the  heart.  Does  Indian  experience  homologate  this 
view  ?  Could  an  Indian  committee  be  formed  to  investi- 
gate all  fatal  cases  occurring  in  this  country  ? 

I  published  a  case  in  the  Lancet  (Vol.  II,  1892,  pp. 
14  16),  in  which  partial  anaesthesia  plus  shock  caused 
very  serious  symptoms.  It  referred  to  a  strong  Kash- 
miri, who  required  castration  for  sarcoma  of  a  testicle. 
Owing  to  vomiting  the  anaesthetic  was  insufficiently 
administered ;  and  at  the  moment  of  applying  a  clamp 
to  the  cord,  the  patient  became  rigid  as  in  a  tetanic 
spasm,  and  the  heart's  action  stopped ;  the  wound  ceased 
to  bleed.  With  difficulty,  after  inversion,  injection  of 
ammonia,  and  also  p  r  rectum  of  hot  water,  together 
with  steady  artificial  respiration,  the  pulse  began  to 
flicker,  the  chest  heaved,  and  the  patient  was  restored. 
As  he  was  sensitive  to  the  knife,  I  then  rapidly  admi- 
nistered two  drachms  of  chloroform,  which  the  patient 
inhaled  quietly,  and  the  operation  was  finished  deli- 
berately and  safely. 

I  am  convinced  of  the  importance  of  this  and  similar 
cases. 

One  which  I  narrated  at  the  British  Medical  Meeting 
at  Bournemouth  has  the  same  lesson.  A  patient  suffer- 
ed from  both  severe  heart  disease  and  from  stone  in 
the  bladder.  Chloroform  was  timidly  given,  and  as  the 
staff  was  inserted  the  patient  gave  a  gasp  and  fainted. 
He  was  with  difficulty  restored  to  consciousness.  A 
fortnight  later  I  arrived  in  the  town,  and  was  consulted. 
I  offered  to  administer  chloroform  myself.  Two 
drachms  were  given  and  the  operation  was  begun.  As 
the  patient  had  taken  chloroform  quietly  all  seemed 
well ;  and  I  was  asked  to  assist  in  the  operation,  leaving 
the  House  Surgeon  to  continue  the  administration. 
Scarcely  two  minutes  had  passed  before  the  breathing 
appeared  to  stop.  What  was  the  cause  ?  An  overdose  ? 
No.  For  no  more  chloroform  had  been  added.  It 
was  the  shock  acting  reflexly  on  a  heart  neither  protect- 
ed by  consciousness  nor  by  full  anaesthesia. 

I  append  two  cases  of  faulty  administration  that 


have  occurred  this  year  out  of  over  500  chloroformiza- 
tions  under  my  care. 

In  both  cases  I  was  summoned  from  an  adjoining 
room  where  I  was  operating.  In  one  a  native  assistant 
of  considerable  experience  was  operating,  while  another, 
who  has  chloroformed  thousands  of  patients,  gave  the 
anaesthetic.  When  I  entered  the  patient  had  been  par- 
tially inverted,  the  operator  was  performing  artificial 
respiration,  whUe  the  other  drew  on  the  tongue  with  the 
head  back. 

But  observing  that  the  lips  were  purple  which  wit- 
nessed to  continued  action  of  the  heart,  I  at  once  put 
my  finger  down  behind  the  tongue  and  raised  the  epi- 
glottis. Immediately  one  heard  the  air  rush  into  the 
chest ;  and  in  less  than  a  minute  a  sighing  inspiration 
showed  that  natural  respiration  was  recommencing. 
In  this  case  I  think  an  overdose  had  been  given ;  and 
the  tongue  had  fallen  back,  and  the  traction  upon  it 
did  not  suffice  to  open  a  flaccid  epiglottis. 

The  other  case  was  one  in  which  chloroform  had 
been  badly  taken;  the  patient  struggling  a  little 
and  afterwards  incesssantly  spitting.  Anaesthesia 
was  pushed  to  stop  this  annoying  reflex  symptom,  and 
the  moment  it  ceased  the  respiration  also  stopped,  and 
the  patient  turned  pallid. 

When  called  in  I  lifted  him  on  the  groimd  with  his 
feet  and  body  up,  and  began  artificial  respu-ation  ;  the 
air  entered  the  chest,  but  for  a  few  seconds  the  absolute 
pallor  remained.  Then  there  was  a  slow  natural  in- 
spiration ;  recovery  was  slow  for  a  minute,  and  then 
with  a  heave  of  the  body  vomiting  began,  and  the 
stomach  emptied  itself  of  21bs.  semi-digested  rice. 

Here,  as  in  other  cases,  the  syncope  was  connected 
with  a  full  stomach,  and  was  premonitory  of  the 
vomiting. 

There  were  two  other  cases  very  noteworthy. 

One,  a  woman,  with  a  gumma  over  the  thyroid  carti- 
lage with  considerable  dyspnoea,  and  a  constant  spas- 
modic cough.  I  administered  chloroform  myself,  and 
began  with  a  dose  of  10  minims  on  the  towel.  There 
was  a  moment  of  struggle,  then  she  lay  senseless,  the 
operation  was  begun.  Her  breathing  was  almost 
imperceptible,  and  pulse  thready.  No  more  chloroform 
was  given,  and  the  operation  which  lasted  about  20 
minutes  was  completed  without  a  sign  of  consciousness, 
but  soon  afterwards  she  came  slowly  round.  The 
other,  a  lad,  with  very  great  dyspnoea  from  the  pres- 
sure of  a  goitre  which,  with  each  inspiration,  was 
sucked  down  behind  the  sternum. 

As  in  the  earlier  case  only  a  few  drops  of  chloroform 
were  given,  Dr.  W.  F.  Adams  kindly  taking  charge 
of  the  anaesthetic.  I  had  well  begun  the  operation 
when  breathing  stopped,  and  also  the  bleeding  except 
some  venous  oozing.  No  more  chloroform  was  given. 
The  legs  were  raised  and  artificial  respiration  begun, 
&G.  I  went  on  with  the  operation,  and  removed  the 
portions  of  the  goitre  resting  over  the  trachea.  Still 
he  remained  imconscious,  with  great  dyspnoea,  owing  to 
the  flattened  and  infantile  condition  of  the  trachea. 
So  about  quarter  or  later,  I  proceeded  to  open  the  trachea 
below  the  cricoid  cartilage.    An  ordinary  tracheotomy 
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tube  gave  no  relief,  so  I  inserted  a  gum  elastic  catheter 
for  3  inches  down  the  trachea.  Shortly  after  this  the 
patient  began  to  show  symptoms  of  retiirning  conscious- 
ness. 

In  both  these  cases  the  blood  was  very  venous,  and 
the  poisonous  effect  of  the  chloroform  upon  the  medulla 
oblongata  was  at  once  manifested  even  in  minute  doses. 
There  have  been  upwards  of  six  thousand  administra- 
tions of  chloroform  since  1875,  without  a  simple  direct 
or  indirect  death,  in  the  Kashmir  Mission  Hospital. 

Not  a  year  passes  without  dangerous  symptoms 
occurring  in  a  few  cases. 

We  have  seen  (1)  primary  syncope  from  fear,  and 
also  from  (2)  laryngeal  spasm ;  (3),  secondary  syn- 
cope from  shock  due  to  insufficient  chloroform,  and  also 
from  a  proper  dose  acting  on  non -oxygenated  nerve 
centres;  (4),  tertiary  (sometimes  secondary)  syncope 
connected  with  vomiting,  (5),  apnoea  from  {a)  mechani- 
cal causes,  {b)  spasm  of  the  larynx,  (c)  from  the  toxic 
action  of  an  overdose  (relative  or  absolute)  on  the  nervous 
centres. 

In  any  of  these  ways  life  may  be  lost.  The  surgeon 
must  hold  clear  views  on  the  method  of  administra- 
tion, so  as  to  steer  as  clear  as  may  be  practicable  in 
any  given  case  of  these  various  dangers ;  and  he  must 
be  prompt  to  recognize  the  danger  signals  of  a  ddated 
pupil,  or  gasping  or  stertorous  breathing,  or  change 
of  colour  in  the  lips.  He  must  also  be  thorough  as  well 
as  prompt  in  his  method  of  restoration. 

If  he  have  fewer  accidents  than  his  fellows,  let  him 
not  attribute  any  special  credit  to  himself,  still  less 
apportion  blame  to  his  neighbours,  for  the  time  may 
be  near  when  he  will  himself  meet  with  a  fatal  case  due 
to  idiosyncrasy  of  the  patient. 


DISCUSSION. 

A.  Powell  (Cachar)  said  I  have  come  to  the  conclusion  that 
ether  and  nitrous  oxide  owe  their  safety  to  the  fact  that,  as  they 
are  administered  witli  a  limited  supply  of  air,  partial  suifocation 
assists  them  in  their  anaesthetic  etfect.  Witli  them  when 
danger  appears  we  have  only  to  perform  artificial  respiration, 
and  the  impending  asphyxia  is  averted. 

With  apologies  to  our  distinguished  President  and  the  shade 
of  Syme,  I  rise  to  announce  the  heterodox  opinion  that  if 
chloroform  be  adu'inistered  with  a  limited  supply  of  air  from 
a  closed  apparatus,  sifety  is  increased.  A  smaller  quantity  need 
be  absorbed,  as  we  have  two  anjesthetising  factors — asphyxia 
and  chloroform, — and  should  danger  arise,  it  will  in  this  case 
be  most  certainly  due  to  a  failure  of  respiration,  for  which 
we  have  a  ready  and  certain  cure  in  artificial  respiration. 

This  opinion  I  have  carried  out  in  my  practice.  Seven  years 
ago,  when  Resident  Surgeon  and  Anaesthetist  in  the  Belfast 
Royal  Hospital,  I  commenced  to  administer  chloroform  from 
an  Ormsby's  inhaler,  rousing  the  strong  opposition  of  all  the 
surgeons,  who  unanimously  declared  I  was  bound  to  kill  my 
patients. 

Before  I  left  the  hospital  I  had  given  it  in  this  manner  in 
270  cases,  and  all  the  surgeons,  including  Mr.  Fagan,  Professor 
Sinclair,  and  Mr.  Waltson  Browne,  came  round  to  approve  of  the 
iiiethof). 

J  have  no  doubt  there  are  some  here  who  have  seen  me  use 
it  there. 

I  have  now  in  India  and  Europe  used  this  method  in  1,070 
cases,  and  in  only  two  had  I  cause  for  the  slightest  alarm. 
These  were  the  only  two  1  have  ever  had  to  slip  with  towels  and 


use  the  tongue  forceps.  In  eleven  cases  I  have  performed 
artificial  respiration  for  half  a  minute  or  so  when  the  vapor 
apparently  irritated  the  larynx  and  subsequently  continued  the 
chloroform. 

One  of  the  above  two  cases,  an  elderly  European  gentleman, 
of  cyanosed  and  flabby  appearance,  was  operated  on  by  Mr. 
Fagan  for  piles,  which,  before  administering  the  chloroform, 
I  expressed  my  opinion  were  unsuitable  for  operation,  as  due 
to  a  fatty  heart.  Tlie  pulse  was  46  per  minute,  with  an  inter- 
mission after  each  fifth  impulse.  After  the  operation  the 
intermissi  on  appeared  to  represent  two  beats  lin  point  of  time  ; 
the  pulse  became  very  feeble  and  respiration  getting  shallow 
ceased.  Artificial  respiration  at  intervals  brougot  him  round.  This 
is  the  only  really  serious  case  I  have  had.  The  other  "  flipped  " 
case  was  a  coolie  who  merely  held  his  breath  through  fear. 

Whilst  holding  the  Ormsby's  mouthpiece  over  the  patient's 
face — I  blush  to  say  it  in  the  present  company — I  keep  my 
ring  or  little  finger  on  the  facial  pulse.  Should  this  give  any 
indication  of  failing,  or  should  the  respiration  become  shallow, 
a  little  ether  is  put  in  the  apparatus  to  stimulate  it. 

The  alternate  filling  and  falling  of  the  rubber  bag  is  a 
sure  index  to  the  state  of  the  respiration,  which,  under  the 
chloroformist's  very  nose,  thrusts  itself  on  his  attention. 

By  this  method  the  patient  is  "  put  under "  much  more 
rapidly  and  with  much  less  chloroform  than  in  the  open 
method. 

In  conclusion,  I  again  apologise  for  my  heterodoxy,  for 
which  my  excuse  is  that  either  I  or  my  assistants  (and  even  my 
bearer)  have  used  it  in  1,070  without  a  casualty  and  with 
much  more  rapid  results  than  any  other  method. 

In  cases  of  weak  and  flabby  heart,  or  in  mitral  disease, 
I  would  prefer  to  use  ether  ;  but  in  aortic  valvula  disease,  I 
would  strongly  advise  chloroform,  as  the  struggling  and  excite- 
ment of  ether  are  most  to  be  feared. 


INTEA-LAEYNGEAL  TUMOUR. 

BY    J.SMYTH,    M.  D.. 
Surgeon-Major,  I.  M.  S. 

Intrinsic  laryngeal  disease  does  not  seem  to  have 
attracted  much  attention  in  India.  I  find  only  one 
case  in  such  Indian  medical  literature  as  I  have  at 
my  disposal.  It  is  a  case  of  laryngeal  cancer.  The 
larynx  was  successfully  extirpated  by  McLeod  of 
Calcutta.  The  case  is  reported  in  Volume  26,  Indian 
Medical  Gazette. 

In  the  out-patient  practice  of  the  General  Hospital, 
Madras,  affections  of  the  larynx  are  by  no  means 
infrequent,  and  I  have  been  able  to  collect  several  cases 
of  interest. 

From  these  I  select  the  following  one  as  it  presents 
some  points  worth  noting.  Such  cases  are  probably 
not  uncommon,  and  I  hope  that  workers  in  this 
department  of  the  art  of  surgery  in  India  will 
contribute  their  experience  also. 

My  patient  was  a  Brahmin  youth  from  Mysore,  aged 
18  years,  admitted  as  an  out-patient  to  the  General  Hos- 
pital, Madras,  in  January  1891,  suffering  from  extreme 
hoarseness.  He  said  he  had  been  slightly  hoarse  as  long 
as  he  I'emembered,  but  on  close  questioning  I  found  that 
hoarseness  was  not  the  true  character  of  his  voice.  His 
voice  was  harsh  rather  than  hoarse.  He  was  regarded 
as  ra'her  loud-voiced  than  othermse. 

In  January  1890,  just  a  year  previous  to  his  admis- 
sion, he  went  to  bathe  at  different  sacred  pools  and  caught 
a  slight  cold.    Duiing  one  of  these  baths,  as  he  was 
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plunging  about  and  shouting  to  his  chums,  he  suddenly 
became  voiceless  but  felt  no  pain.  He  has  remained 
voiceless  ever  since,  and  been  constantly  under  treat- 
ment, both  native  and  foreign,  without  benefit.  During 
this  period  he  has  suffered  neither  pain  nor  dyspnoea, 
but  the  effort  of  phonation  has  been  gradually  getting 
more  fatiguing,  so  that,  during  the  last  few  months, 
talking  puts  him  into  a  profuse  perspiration. 

On  the  day  he  appeared  at  the  Greneral  Hospital,  he 
seemed  a  fine  healthy  boy,  in  excellent  spirits  notwith- 
standing his  condition. 

He  spoke  with  great  expiratory  effort,  the  beads 
of  sweat  starting  on  his  brow  and  the  face  becoming 
livid.  There  was  no  pain,  and  no  evidence  of  dyspnoea 
except  when  talking,  no  cough  except  after  swallowing 
some  sappid  substance,  no  expectoration.  Greneral  health 
good,  no  visceral  disease,  no  evidence  of  syphilis  acquired 
or  inherited,  no  glandular  enlargements,  pharyngeal 
veins  probaloly  slightly  dilated,  and  post  pharyngeal 
follicles  larger  than  normal,  no  obvious  catarrh. 

As  there  was  no  pharyngeal  engorgement,  pain, 
cough  or  expectoration,  I  concluded  the  case  was  not 
one  of  mere  chronic  catarrh  of  the  laryngeal  lining,  and 
so  examined  him  with  the  laryngoscope.  The  faucial 
aperture  was  very  narrow,  so  that  only  the  medium  sized 
mirror  could  be  used.  I  saw  a  firm-looking,  lobulated, 
pale-red  tumoui",  about  the  size  of  the  last  phalanx  of  a 
medium- sized  woman's  little  finger,  between  the  vocal 
cords,  having  its  origin  apparently  from  the  base  of  the 
epiglottis  below  the  anterior  insertion  of  the  vocal  cords. 
It  projected  slightly  upwards  and  to  the  right,  so  that 
there  was  a  free  air-way  through  the  posterior  part  of 
the  rima  extending  forwards  for  a  short  distance  on  the 
left  side  of  the  tumour.  The  cords  were  of  course 
widely  separated.  During  phonation  the  tumour  was 
firmly  grasped  by  the  cords.  Its  surface  seemed  covered 
with  a  thick  mucous  membrane,  and  showed  no  tendency 
to  ulcerate.  It  looks  somewhat  like  an  oblong  half -ripe 
raspberry.  The  false  cords  and  the  neighbouring 
laryngeal  walls  were  somewhat  congested.  No  signs 
of  infiltration  anywhere.    ( Vide  Fig.  1.) 

Surgeon  Major  W.  B.  Browne  then  examined  the 
growth,  and  agreed  with  me  in  the  opinion  that  it  was 
probably  a  simple  tumour,  and  that  it  should  be  remov- 
ed. 

About  that  time  the  medical  papers  contained  a 
great  deal  of  polemical  literature  on  the  subject  of 
intra- laryngeal  interference  with  growths,  several  writers 
who  should  have  known  better  stating  that  such  inter- 
ference not  infrequently  converted  simple  into  malig- 
nant growth.  I  suppose  they  based  their  observa- 
tions on  the  chronic  irritation  caused  by  the  "cutting " 
pipe  or  the  preputial  concretion.  The  analogy  seemed 
very  far  fetched,  so  I  decided  to  remove  the  tumour 
under  notice  intra-laryngeally. 

As  I  had  no  instruments  fit  for  such  a  proceeding,  An- 
naswamy,  chief  cutler  to  H.  M.  Medical  Stores,  Madras, 
made  me  a  wire  ecraseur,  using  the  finest  steel  zither 
wire.  The  ordinary  wire  ecraseur  does  not  cut  the  tissue 
clean  through.  There  is  consequently  often  a  good 
deal  of  tearing  in  the  final  removal  of  a  tumour  by  its 


means.  This  I  judged  very  undesirable  in  an  intra- 
larjTigeal  operation  for  obvious  reasons.  So  I  had  the 
instrument  so  made  that  the  wire  when  drawn  home 
might  retreat  quite  within  the  tube  of  the  ecraseur,  and 
fit  it  so  closely  that  any  tissue  in  its  grasp  was  sure  to 
be  cut  clean  through. 

The  workmanship  on  this  tube  would  have  done 
credit  to  Weiss. 

On  27th  February  1891,  guided  by  the  laryngoscope 
and  with  the  larynx  well  cocainised  I  cut  away  half 
the  tumour.  There  was  some  bleeding,  so  I  applied 
a  swab  of  Ruspini's  styptic  to  the  cut  surface.  The 
bleeding  soon  ceased.  The  patient  was  able  to  phonate 
with  ease  immediately,  but  still  very  harshly.  ( Vide 
Fig.  2.) 

Two  days  later  I  examined  the  larynx  again,  but  the 
remains  of  the  tumour  were  a  bit  obscured  by  small 
shreds  of  clot,  and  I  thought  the  glands  about  the 
hyoid  bone  were  slightly  enlarged. 

On  14th  March,  i.  e.,  seventeen  days  after  the  opera- 
tion, I  again  examined  the  parts.  The  stump  of  the 
tumour  was  now  very  clearly  seen,  cut  obliquely,  close- 
ly resembling  a  small  ham  cut  across.  It  had  shrunken 
considerably.  I  determined  to  wait  a  while  longer  to 
watch  whether  this  shrinking  process  would  continue. 

On  21st  March  I  found  no  further  diminution  in  the 
size  of  the  stump  of  the  tumour,  so  I  cut  it  clean  away. 
There  was  only  slight  hfemorrhage. 

On  25th  March  no  trace  of  tumour  was  visible  ; 
cords  moving  freely,  phonation  excellent. 

Three  months  later  he  wrote  to  me :  "  Quite  well 
by  the  grace  of  Grod,  throat  getting  better  and  better, 
studying  for  F.  A.  at  Maharajah's  College,  slight 
hoarseness  still." 

In  November  I  examined  him  carefully :  Voice  still 
a  little  hoarse.  No  appearance  of  recurrence.  Cords 
moved  equally  well,  patient  in  excellent  health  and 
spirits. 

30th  April  1893.' — No  appearance  of  recurrence.  He 
said  his  voice  was  a  little  hoarse  in  the  mornings. 
Quite  clear  then  however. 

Note — Snrgeon-Major  John  Maitland  was  kind  enough  to  pre- 
pare sections  of  the  tumour  for  me  The  sections  presented  all 
the  appearances  of  au  epithelioma  !  This  fact  is  not  without  its 
lesson. 


CLINICAL  REMARKS  ON  THE  TREATMENT 
OF  SOME  BONE  DISEASES. 

BT  ARTHUR  NEVE,  F.K.O.S.E, 
Kashmir. 

In  one  of  the  best  recent  manuals  of  operative 
surgery  no  information  is  supplied  on  the  subject  of 
the  operative  treatment  of  bono  diseases  otherwise  than 
by  excisions  of  joints  and  amputation  of  limbs. 

This  is  the  more  extraordinary  in  that,  while  the 
general  practitioner  may  record  most  bone  diseases  from 
the  cod  liver  oil  and  change  of  air  standpoint,  most 
hospital  surgeons  find  they  demand  boldness  and  pru- 
dence, sweeping  resection,  or  cautious  diagnostic  in- 
cisions in  a  greater  degree  than  almost  any  other  class 
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of  surgical  diseases.  On  the  one  hand  a  case  may 
require  simply  tonics,  counter-irritation  or  a  splint ;  on 
the  other  hand,  incisions  and  counter-punctures,  trephin- 
ings,  resections  or  even  amputation,  and  the  more 
promptly  the  earlier  operations  are  undertaken  the 
seldomer  will  amputation  be  required. 

Very  much  may  be  summed  up  in  the  rule  Rdieve 
tension. 

Tension  is  painful  and  injurious  in  proportion  to  the 
rigidity  of  the  tissue  in  which  it  occurs.  More  so  in 
fibrous  than  in  areolar  tissue,  and  most  of  all  in  osseous. 

If  unrelieved,  not  merely  will  the  inflammatory  pro- 
ducts burrow  and  extend,  but  they  will  cause  necrosis. 
An  iU-treated  whitlow  may  lead  to  amputation  of  the 
finger. 

An  ill-treated  acute  periostitis  of  the  tibia,  amenable 
in  the  first  instance  to  simple  drainage,  may  involve  the 
whole  bone  in  necrosis,  or  spread  to  the  knee-joint. 

Asppsis  is  of  the  utmost  importance,  greater  than  in 
soft  tissues.  If  at  the  same  time  that  pus  is  evacuated 
pathogenic  germs  are  permitted  to  enter,  pyaemia  may 
be  set  up,  or  lingering  caries  or  necrosis  result.  An 
aseptic  incision  to  the  bone  in  acute  periostitis,  or  asep- 
tic trephining  or  drilling  of  the  bone  itself  in  osteomye- 
litis, will  in  many  cases  completely  cure  the  disease. 

In  one  sense  most  inflammatory  disease  of  bone  is 
septic,  that  is,  connected  with  micro-organisms,  such  as 
the  staphylococcus  aureus,  but  this  need  not  hinder  a 
clinical  aseptic  healing.  If  streptococci,  or  pyogenic 
bacteria  gain  access  to  the  bone,  necrosis  or  caries  will 
almost  certainly  follow. 

How  much  relief  amounting  to  cure  may  be  seen  in 
tubercular  or  syphilitic  epiphysitis  from  appropriate 
non-operative  measures,  or  from  a  simple  aseptic  inci- 
sion. But  if  a  septic  sinus  exists,  how  troublesome  to 
heal.  Which  so -called  tubercular  caries  or  syphilitic 
caries  is  really  scptie  caries  ? 

Where  a  septic  sinus  leads  into  a  bone,  no  amount  of 
antiseptic  syringing,  etc.,  will  destroy  the  septicity,  which 
is  interstitial.  The  diseased  cancellous  tissue  must  be 
scraped  away,  and  the  cavity  well  cleaned  out,  or  per- 
haps tamponed  with  an  antiseptic  plug.  Examples  of  the 
benefit  of  relief  of  tension  are  seen  in  periosteotomy, 
subcutaneous  or  otherwise  in  chronic  periostitis, 
in  drilling  for  bone  abscess,  for  epiphysitis,  or 
osteomyelitis. 

When  operating  for  acute  suppuration  in  connection 
with  a  long  bone,  it  is  well  to  make  an  incision  that 
will  allow  of  digital  examination  of  the  surface  of  the 
bone  in  the  neighbourhood  of  the  epiphyseal  line.  If 
it  is  then  felt  to  be  soft  or  roughened,  it  is  well  to  drill 
the  bone  at  once  so  as  to  allow  the  escape  of  any  pus. 

Sometimes  this  line  will  be  found  already  dis- 
integrated. What  should  then  be  done  ?  This  depends 
on  which  bone  it  is. 

If  the  femur,  it  is  of  primary  importance  to  preserve 
its  continuity. 

So  a  splint  should  be  applied  to  prevent  accidental 
fracture.  I  have  seen  a  case  in  which  the  shaft 
separated  from  the  condyles  and  protruded  tlirough 
the  skin  by  the  knee.    In  a  few  weeks  there  will  be  a 


sufficiently  firm  case  of  new  and  ossifying  tissue  to 
maintain  the  length  of  the  limb,  but  yet  not  too  hard 
to  be  cut  with  a  knife  or  stretched  so  as  to  permit  ex- 
traction of  the  sequestrum.  If  left  longer,  the  operation 
of  removal  is  much  more  formidable.  From  the  fifth  to 
the  eighth  week  of  disease  is  the  best  period  for 
operating  on  the  femur. 

For  the  Sumerus,  a  similar  rule  might  be  formulat- 
ed, though  I  have  seen  no  harm  from  much  earlier 
sub-periosteal  resection. 

In  the  Leg  and  Forearm,  the  bones  being  double, 
one  of  them  acts  as  a  splint  when  the  other  is  removed. 
Accordingly  in  the  Tibia,  given  extensive  osteomyelitis, 
which  often  leads  to  softening  of  the  upper  and  lower 
ends  of  the  shaft  simultaneously,  we  practise  complete 
resection  of  the  bone.  Upwards  of  40  cases  have  been 
thus  treated,  and  in  only  one  did  osseous  growth  fail  to 
replace  the  bone.  Early  resection  saves  limb  and  saves 
lives.  The  only  thing  that  can  be  admitted  against 
it  is  that  it  occasionally  sacrifices  an  unnecessary 
amount  of  bone. 

There  is  a  form  of  interstitial  disease  frequently 
seen  in  the  .tibia  and  fibula  in  which  the  central 
parts  of  the  shaft  seem  most  affected.  We  term 
this  for  convenience  spicular  necrosis.  In  this  the 
periosteum  is  not  distended  by  one  far  spreading 
abscess.  There  will  be  several  points  of  redness 
and  softening.  Each  of  these  will  be  found  to  corre- 
spond to  a  bare  spicule  or  lamella  of  bone,  and  the 
probe  may  be  passed  in  towards  the  meduUary  cavity, 
for  similar  necrosed  fragments  are  found  there.  In 
such  cases  it  is  our  practice  to  expose  the  shaft  by  a 
bayonet-shaped  incision.  With  a  sharp  chisel  (Mac- 
wen's  osteotome)  the  medullary  canal  is  laid  open  and 
diseased  portions  removed.  In  cases  where  the  bone  ig 
already  hypertrophied,  it  is  difficult  to  fill  tip  the  trench 
thus  made  with  granulations  or  to  get  the  skin  edges 
into  apposition.  Thus  a  double  piu-pose  may  be  served 
by  chiselling  away  one  whole  side  of  the  bone,  leaving 
its  periosteal  covering,  which  is  then  applied  like  a  flap 
to  the  whole  fresh  surface  of  bone.  It  thxis  heals 
without  prolonged  granulation,  and  the  skin  imites 
withouc  tension. 

Scqucstrotomies  have  to  be  frequently  performed  by 
every  surgeon.  It  is  often  difficult  to  decide  whether 
a  deep  sequestrum  is  present.  In  the  lower  part  of  the 
femur,  or  upper  part  of  the  iibia,  especially  large  sup- 
purating cavities  are  met  with,  in  which  there  is  no 
sequestrum  ;  the  walls  are  lined  with  weak  and  foetid 
granulation  tissue.  In  such  a  case  also  it  is  well 
not  merely  to  gouge  the  walls,  but  to  remove  so  much 
bone  on  one  side  as  to  allow  of  a  flap  of  the  soft 
tissues  being  applied  to  the  cavity.  The  granulations 
cannot  grow  from  the  bone  in  such  cases  on  account  of 
its  sclerosis,  and  want  of  vascularity.  The  granulations 
from  the  soft  tissues  wiQ  be  vascularized,  and  thus  the 
cavity  may  heal. 

Chronic  sinuses  with  little  discharge  are  met  with  in 
or  about  the  popliteal  space,  which  depend  not  upon  a 
sequestrum,  but  are  due  to  the  movement  of  the  hams- 
tring muscles  over  a  formerly  diseased  bone,  from 
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Ivhicli  the  periosteum  has  disappeared ;  and  although 
the  bone  is  practically  healthy,  yet  granulations  will  not 
grow,  nor  the  parks  adhere.  A  chronic  and  practically 
incurahle  sinus  is  thus  formed.  Perhaps  the  best  results 
are  got  by  chiselling  to  obtain  a  fresh  surface  of  bone, 
and  applying  a  splint,  with  pressure  behind,  so  as  to 
get  adhesion  of  the  parts. 

Bone  grafting  is  of  utility  in  filling  the  aseptic 
cavities  of  bone  abscesses.  For  the  same  purpose  sponge 
has  been  used.  I  have  tried  for  18  months  past  gelatine 
ok  a  stuffing.  It  should  be  prepared  with  carbolic 
lotion,  and  a  Weak  solution,  half  per  cent.,  of  chronic 
acid. 

It  seems  to  me  free  from  the  drawbacks  of  sponge, 
decalcified  bone  or  catgut.  One  great  advantage  is, 
that,  r£  not  speedily  vascularized,  it  disintegrates  and 
disappears. 

Living  bone  grafts  from  the  epiphyseal  region  _  are 
useful  to  fill  gaps  in  bone.  In  one  easel  thus  obtained 
union  in  the  tibia  of  a  chUd  after  fracture  with  loss 
of  tissue. 

To  sum  up  briefly,  I  would  put  in  a  plea  for —  ^ 

(1)  Early  drainage  of  the  bone  by  drilling  or 
trephining  to  save  in  necrosis,  &c. 

(2)  Early  sub-periosteal  resection  to  prevent 
pyaemia,  exhaustion  by  discharge  and  prolonged 
suppuration. 

The  average  resection  heals  in  ten  weeks  soundly 
and  without  deformity. 

(3)  Osteo  plastic  operations  for  spicula  necrosis  or 
to  close  old  cavities. 

(4)  Grelatine  grafts  as  a  scaffolding  for  organizing 
Hood  clot  in  aseptic  bone  cavities. 

(5)  Epiphyseal  bone  grafts  to  fill  gaps  in  the  con- 
tinuity of  a  long  bone. 


FILARIAL  DISEASE. 

BY  J.  MAITLA.ND,  M.  D., 
Surgeon-Major,  I.  M.  S. 

Elephantiasis  and  other  diseases  caused  by  the 
Filaria  Bancrofti  are  so  widely  prevalent  in  certain 
parts  of  India,  and  there  is  still  so  much  to  be  learnt 
regarding  them,  that  the  subject  seems  to  be  an 
especially  fitting  one  for  discussion  at  this  Congress. 
Filarial  disease  appears  to  be  prevalent  along  the  whole 
coast  line  of  India,  and  in  some  places,  such  as  Shir- 
tullay  ill  Travancore  and  Streehareekota  in  the  Nellore 
district,  a  large  proportion  of  the  inhabitants  are 
said  to  be  affected.  Yet  the  disorder  is  often  so 
insidious  in  its  approach  that  cases  are  frequently 
overlooked  by  medical  men,  and  there  is  strong  reason 
for  believing  that  the  disease  is  much  more  common 
than  is  generally  supposed. 

It  is  exceedingly  important  that  we  should  be  able 
to  recognise  the  disease  in  its  early  stages,  as  much 
may  then  be  done  to  mitigate  it  if  suitable  measures 
are  adopted.  Moreover,  the  medical  man  in  India 
is  so  frequently  called  upon  to  examine  candidates  for 
employment  in  the  service  of  the  State,  or  recruits 


for  the  Army,  or  applicants  for  life  insurance,  that 
he  should  always  be  on  the  alert  to  detect  the  early 
manifestations  of  these  disorders. 

Dr.  Manson  has  written  so  recently  and  so  exhaus- 
tively on  this  topic,  in  Davidson's  "  Hygiene  and 
Diseases  of  Warm  Climates,"  that  I  have  no  intention 
of  going  over  the  general  facts  which  he  has  so  well 
described.  All  surgeons  who  have  had  much  experi- 
ence of  filarial  disease  will  probably  agree  with  him  in 
most  of  his  conclusions,  and  more  especially  so  in  his 
opinion  that  the  so-called  Elephantiasis  Arabum  is 
merely  one  of  the  many  manifestations  of  this  protean 
disorder. 

My  chief  object,  however,  is  not  to  discuss  any  of 
the  matters  treated  of  so  fully  in  the  above  mentioned 
work,  but  to  describe  certain  new  facts  which  have 
come  to  light  within  the  past  eighteen  months,  and  to 
discuss  their  bearing  upon  the  pathology  and  treat- 
ment of  certain  forms  of  filarial  disease. 

Before  proceeding  further  it  will  be  well  to  give  a 
brief  outline  of  certain  cases  to  which  frequent  allu- 
sions will  be  made,  and  upon  the  facts  of  which  most 
of  the  following  observations  are  based  : — 

JSo.  I. — This  was  the  case  of  a  young  Eurasian 
who,  although  he  had  embryo  filaria;  in  his  blood,  did 
not  present  any  other  evidences  of  disease.  One  day 
he  received  a  blow  upon  his  arm  and  this  was  followed 
in  a  week's  time  by  an  attack  of  lymphangitis  at  the 
injured  part.  The  inflammation  quickly  subsided  un- 
der treatment,  but  left  an  induration  of  the  part  affected. 
The  lump  of  thickened  tissue  was  excised,  and  on 
dissection  was  found  to  contain  a  number  of  mature 
filariae. 

No.  II. — This  was  a  somewhat  similar  case  to  the 
last.  A  Mahomedan  lad  who  had  filaria3  in  his  blood, 
and  who  was  suffering  from  an  attack  of  acute  sj^no- 
vitis  of  the  knee  joint,  said  to  be  of  traumatic  origin, 
suddenly  developed  lymphangitis  of  the  arm.  The 
inflammation  soon  subsided,  but  left  two  thickened 
masses  which  were  subsequently  excised  and  found  to 
contain  a  number  of  mature  filarife. 

Ao.  ///. — This  was  a  Eurasian  lad  who  had  enlarged 
glands  in  the  femoral  region  on  both  sides  and  who  also 
had  filarige  in  his  blood.  He  had  suffered  from  a  few 
attacks  of  mild  fever,  but  was  otherwise  in  apparently 
good  health.  The  mass  of  glands  on  one  side  was 
removed,  and  on  dissection  was  found  to  contain  several 
mature  filariae.  The  operation  was  followed  by  complete 
disappearance  of  filarias  from  the  blood. 

No.  IV. — A  Hindoo  youth  had  enlarged  and 
varicose  glands  in  the  femoral  region  on  one  side,  and 
filarise  in  his  blood.  He  suffered  from  frequent  and 
severe  attacks  of  pain  and  fever.  The  glands  wei-e 
removed  and  the  attacks  of  pain  and  fever  ceased. 

No.  V. — A  Eurasian  lad  with  a  swelling  similar  to 
that  in  the  last  case  but  with  no  filarige  in  his  blood. 
He  also  suiTered  from  attacks  of  pain  and  fever.  The 
glands  were  removed,  but  without  benefit. 

No.  VI. — A  similar  case  to  the  last.  A  Eurasian 
lad  with  varicose  groin  glands,  but  with  no  filarife  in 
his  blood.    He  suffered  from  periodic  attacks  of  pain 
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und  fever.  The  glands  were  removed,  but  the  result 
of  the  operation  is  not  known. 

Some  of  the  filarial  worms  obtained  from  one  of 
these  cases  were  examined  by  Dr.  Manson,  and  a  de- 
scrijition  and  illustrations  of  them  were  published  in 
the  British  Medical  Journal  of  the  21st  of  April  last. 
On  comparing  them  with  the  description  and  drawings 
of  the  worms  previously  described  by  Magalhaes, 
Dr.  Manson  was  of  opinion  that  these  were  specimens 
of  the  mature  Filaria  Bancrofti,  but  that  Magalhaes' 
filariaa  are  quite  a  new  species. 

Some  of  the  cases  which  1  have  briefly  narrated 
afford  us  new  and  interesting  information  regarding 
the  habitat  of  the  filarite  and  the  manner  in  which 
these  parasites  dispose  themselves  in  tlie  lodging  that 
they  select  for  their  residence.  Surgeon- Lieut.  Elliot, 
who  very  kindly  examined  the  mass  of  glandi  re- 
moved from  the  third  case,  says  that,  "  while  dissect- 
ing a  mass  from  one  of  the  larger  glands,  a  capsule 
seemed  to  have  been  burst,  and  a  much  coiled  elastic 
mass  of  worms  sprung  open  with  a  watch-spring-like 
movement."  And  further  on  he  says  :  "  While  dissect- 
ing one  of  the  smaller  glands  a  membranous  material 
which  apparently  acted  as  a  capsule  was  torn  across 
and  a  third  worm  discovered."  His  observations  led 
him  to  conclude  that  the  worms  were  in  all  probability 
eiicapsuled,  and  they  certainly  were  enclosed  under 
pressure.  In  the  tissues  removed  from  the  second  ca:se 
the  parasites  were  contained  in  small  cyst-like  cavities 
about  an  eighth  of  an  inch  in  diametei",  and  lined 
with  what  appeared  to  be  an  adventitious  cyst  wall 
formed  of  effused  lymph.  They  were  coiled  up  to- 
gether in  tangled  masses  and  surrounded  by  pus.  In 
the  first  case  the  worms  were  coiled  up  in  a  mass,  but 
no  cyst  wall  was  noticed  ;  allowance  must  however 
be  made  for  the  fact  that  the  tissues  had  been  macerat- 
ed for  some  time,  previous  to  dissection,  in  a  strong 
acid  solution.  One  of  the  cysts  contained  two  worms, 
a  male  and  a  female.  Another  cyst  contained  a  soli- 
tary female.  In  the  other  instances  the  numbers  con- 
tained in  each  separate  cyst  were  not  determined. 
Some  of  the  worms  were  broken  in  the  attempts  to 
disentangle  them,  and  hence  it  is  not  quite  certain  what 
the  total  number,  discovered  in  the  three  cases,  was  ; 
but  twelve  females  and  five  males  were  counted. 

In  the  first  two  cases  the  worms  were  either  con- 
tained in  lymphatic  vessels  or  were  in  close  relation 
to  them,  but  in  the  third  case  they  were  situated  in  the 
interior  of  lymphatic  glands.  The  latter  is  a  fact  not 
previously  observed  and  bears,  as  we  shall  see,  an 
important  relation  to  the  pathology  of  certain  forms 
of  filarial  disease,  and,  more  especially,  to  their  treat- 
ment. A  consideration  of  these  facts  appears  to 
warrant  the  following  conclusions,  viz.  :  (I)  that  the 
worms  may  be  found,  not  only  in  the  lymphatic  vessels, 
but  also  within  the  lymphatic  glands  ;  (2)  that  they 
lie  coiled  up  in  tangled  masses  which  are  enclosed, 
under  pressure,  within  small  cyst-like  cavities  ;  and  (3) 
that  each  cavity  may  contain  one  or  more  worms. 

Passing  to  a  consideration  of  the  lesions  which 
result  from  the  presence  of  the  filarije  we  find  one  or 


two  interesting  points  for  discussion.  In  case  Ko.  I 
there  was  a  blow  on  the  arm  which  probably  killed  the 
filarioe,  and  an  effort  was  then  made  by  the  tissues  to 
throw  oft'  the  offending  bodies  by  setting  up  inflam- 
mation. In  case  No.  II  the  parasites  died  and  their 
dead  bodies  gave  rise  to  inflammation  and  suppuration, 
but  the  cause  of  their  death,  in  this  case,  was  obscure. 
That  certain  diseases  of  the  ho^t  have  an  influence 
upon  the  filaria  is  evidenced  by  the  fact  that  periodi- 
city in  the  appearance  of  the  embryos  in  the  blood  is 
disturbed  by  the  febrile  condition.  It  is  also  not  impro- 
bable that  some  drugs,  such  as  quinine  and  mercury, 
have  an  effect  upon  them.  It  is  not  uncommon  to  find 
that  the  onset  of  elephantiasis  has  been  coincident  with 
an  attack  of  syphilis,  and  indeed  many  of  the  old 
writers  ascribed  the  disease  to  syphilis.  May  not  the 
syphilitic  virus,  or  some  of  the  remedies  used  for  its 
cure,  cause  the  worm  to  abort,  or  even  cause  its  death  ? 
In  case  No.  Ill  the  natural  assumption  would  be  that 
the  enlargement  of  the  glands  was  caused  by  the  para- 
sites contained  within  them  It  might  be  said  on  the 
other  hand  that  the  fact  of  the  glands  being  enlarged 
on  both  sides  of  the  body  pointed  to  the  probability 
of  an  obstruction  high  up  in  the  lymphatic  system  ; 
the  dilatation  of  the  lymphatics  in  the  groin  being 
merely  part  of  a  general  distension  of  the  whole 
lymphatic  system  situated  above  the  glands  If  this 
were  the  case  however  we  should  have  found  that  the 
lymph  contained  in  the  groin  glands  was  chylous  in 
character.  This  was  not  the  case,  nor  were  there  any 
indications  whatever  of  general  dilatation  of  the 
lymphatics  of  the  trunk.  This  point,  as  we  shall 
presently  see,  has  an  important  bearing  upon  the  ques- 
tion of  treatment.  It  seems  reasonable  on  the  whole 
to  assume  that  the  changes  in  the  glands  in  this  case 
were  due  to  the  parasites  contained  with  them;  the 
direct  cause  probably  being  plugging  of  the  ducts  by 
prematurely  discharged  ova. 

Let  us  now  pass  to  a  consideration  of  the  all  import- 
ant subject  of  treatment.  Do  the  facts  that  have  been 
brought  to  light  by  these  and  other  cases  afford  us  any 
indications  as  to  treatment  ?  Five  years  and  a  half  ago 
a  young  man,  whose  case  (No.  IV)  has  already  been 
alluded  to,  came  under  my  care,  suffering  from  vari- 
cose glands  of  the  groin,  and  on  examining  his  blood 
filarite  were  found.  He  suffered  from  frequent  and 
severe  attacks  of  pain  and  fever,  so  much  so  that  he 
was  unable  to  follow  any  occupation,  and  he  begged 
for  something  to  be  done  to  afford  him  relief.  lu 
thinking  over  his  case  it  struck  me  that  the  parasites 
might  possibly  be  situated  within  the  diseased  glands 
themselves,  and  that,  if  this  were  the  case,  removal 
of  the  glands  might  afford  the  patient  relief  from  fur- 
ther trouble.  When  this  suggestion  was  made  to  the 
patient  he  readily  consented  to  an  operation  being 
undertaken.  The  mass  of  diseased  glands  was  accord- 
inijly  removed  by  operation  and  the  patient  got  well. 
Five  months  afterwards  a  swelling  appeared  in  the 
opposite  groin,  but  there  were  no  more  attacks  of 
fever  and  pain,  and  he  was,  and  still  is,  able  to  carry 
on  an  active  life  in  the  mercantile  profession.  The 
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mass  of  glands  that  was  removed  was  unfortunately 
lost,  and  no  opportunity  obtained  for  examining  them, 
so  that  it  is  impossible  to  say  whether  any  parasites 
were  present  within  them  or  not.  The  satisfactory 
result  of  the  case  however  seemed  to  justify  the  hope 
that  similar  operations  might  be  of  benefit  in  other 
cases  of  filarial  disease,  and  the  recent  discovery  of 
filarife  within  the  diseased  lymphatic  glands,  in  a  case 
very  similar  to  the  above,  appears  to  afford  an  addi- 
tional justification  of  the  operation. 

Certain  French  surgeons  who  have  investigated 
the  question  are  opposed  to  this  operation  on  the 
grounds  that  it  is  very  liable  to  be  followed  by  septicae- 
mia. But  such  an  objection  can  scarcely  be  considered 
a  valid  one  in  these  days  of  antiseptic  surgery. 

In  advocating  operations  for  the  removal  of  diseased 
lymphatic  glands  in  cases  of  filarial  disease,  I  would, 
of  course,  exclude  all  those  cases  in  which  the  local 
lesions  are  manifestly  merely  a  part  of  a  widespread 
dilatation  of  the  lymphatic  system,  due  to  an  obstruc- 
tion situated  high  up  in,  or  near,  the  thoracic  duct. 
Manson's  experience  lead  him  to  believe  that  very 
many,  or  nearly  all,  cases  of  varicose  groin  glands 
belonged  to  this  class  ;  as  evidenced  by  the  fact  that 
the  fluid  contained  within  them  was  chylous.  Our  ex- 
perience in  Madras  is  opposed  to  thia.  1  have  only 
seen  one  case  in  which  there  was  a  suspicion  of  the 
obstruction  being  seated  at  all  high  up,  and  no  cases  in 
which  chyluria  had  ever  occurred.  Putting  aside  such 
eases  as  these,  it  seems  to  me  that  there  are  a  consider- 
able number  of  instances  in  which  operative  treatment 
promises  to  be  of  service  in  mitigating,  if  not  in  curing, 
the  disease. 

These  cases  may,  for  the  sake  of  convenience,  be 
divided  into  the  three  following  classes  :  Firstly,  cases 
in  which  the  lymphatic  glands  are  enlarged  and  vanccse 
and  in  which  filarice  are  found  in  the  blood,  hut  lohere  the 
diseased  condition  is  not  part  of  a  widespread  dilatation 
of  the  lymphatic  system.  When  we  meet  with  such  a 
case,  and  the  patient  suffers  from  frequent  attacks  of 
fever  and  pain,  which  seriously  disable  him,  and  ren- 
der him  unfit  for  any  active  occupation,  I  think 
we  should  recommend  an  operation.  The  experi- 
ence furnished  by  the  case  already  related  shows  that 
very  great  relief  may  result  from  removal  of  the  diseased 
glands.  Whether  we  should  operate  on  cases  in  which 
similar  lesions  are  present,  but  which  are  not  attended 
by  any  suffering  or  inconvenience,  is  another  question, 
and  one  that  cannot  be  definitely  settled  until  further 
experience  has  been  gained. 

The  case  alluded  to  as  No.  Ill  may  be  considered  an 
example  of  this  class,  and  furnishes  evidence  in  favour 
of  operation.  The  patient  had  varicose  glands  in  both 
groins  and  many  filarise  in  his  blood,  but  he  was  not 
suffering  from  pain  or  inconvenience.  Nevertheless 
the  presence  of  the  tumours,  and  the  knowledge  of  the 
eause  of  his  disease,  caused  him  great  mental  anxiety, 
and  he  was  anxious  to  undergo  any  treatment,  opera- 
tive or  otherwise,  which  offered  a  chance  of  getting  rid 
•  of  the  parasites.  On  the  day  following  the  operation 
all  filarise  disappeared  from  his  blood,  nor  have  any 


been  seen  since  then,  although  a  period  of  three  months 
has  elapsed.  These  facts  favour  the  belief  that  ali  the 
parasites  have  been  removed,  and  that  the  patient  has 
been  delivered  from  all  chances  of  future  trouble.  Too 
short  a  time  has  elapsed  to  enable  us  to  say  more  than 
this,  but  the  case  appears  to  furnish  strong  evidence  in 
favour  of  operation. 

The  second  class  of  cases  are  tliose  in  ichich,  although 
the  glands  are  enlarged  and  varicose,  yet  there  are  no 
filarice  in  the  hlood.    Cases  belonging  to  this  class  are 
not  at  all  uncommon.  During  the  past  eighteen  months 
I  have  operated  upon  three  such  cases,  two  of  which  have 
already  been  alluded  to  as  Cases  IV  and  V.  The  fact  that 
there  are  no  filarite  in  the  blood  does  not  show,  as  Man- 
son  long  ago  pointed  out,  that  the  disease  is  not  of  filari- 
al origin,  but  rather  that  that  part  of  the  lymphatic 
system,  which  is  inhabited  by  the  parasite,  is  shut  off 
from  all  communication  with  the  blood  by  blocking  of 
the' passages.    When  such  cases  are  accompanied  by 
much  suffering  an  operation  may  afford  relief.  The 
probabilities  are  that  the  dilatation  of  the  lymphatic 
channels  is  purely  local,  and  the  operation  is  not  attend- 
ed by  any  special  danger.    It  is  unfortunate  that  two 
out  of  the  three  cases  alluded  to  have  been  lost  sight  of 
and  the  result  in  these  instances  not  known.    In  the 
third  case  I  regret  to  say  there  has  been  no  benefit  what- 
ever up  to  this  time.    The  failure  appears  to  be  due  to 
the  operation  not  having  been  a  sufficiently  radical  one. 
The  femoral  glands  alone  were  removed,  whereas  the 
inguinal  glands  appear  involved  in  the  disease,  for  pain 
is  now  felt  in  the  latter  and  they  have  become  swollen. 
It  is  a  question  whether  we  ought  not  to  recommend 
operation  in  all  cases  of  this  class,  no  matter  whether 
there  are  attacks  of  pain  or  not.    If,  as  we  have  grounds 
for  believing.  filaria3  are  present  in  the  glands,  there  is 
always  a  possibility  of  some  further  development  of  the 
disease  taking  place,  unless  this  be  prevented  by  timely 
extirpation  of  the  glands   along   with   the  parasites 
concealed  within  them. 

The  third  class  of  cases  are  those  in  lohich,  under 
ordinary  circumstances,  there  are  no  indications  of  filari- 
al infection,  but  in  which,  owing  to  causes  that  may  or 
may  not  he  evident,  inflammation  is  suddenly  developed 
in  that  part  of  the  lymphatics  that  is  inhabited  by  the 
parasite.  Examples  of  such  cases  are  those  alluded  to 
as  Nos.  VIII  and  II.  Cases  of  this  nature  are  not 
uncommon,  and  I  have  met  with  several  others  besides 
those  related  in  this  paper.  It  is  probable  that  in 
many  cases  the  worms  are  dead  ;  still  we  have  no  cer- 
tainty of  this,  and  when  the  part  affected  is  easily 
accessible  it  is  better  to  make  an  attempt  to  remove 
the  parasite. 

These  are  the  three  classes  of  cases  in  which  it  seems 
justifiable  to  hope  that  operative  treatment  may,  in  some 
instances,  be  a  means,  not  only  of  alleviating  the  disease, 
but  possibly  of  curing  it. 

Before  coacluding  this  paper  I  should  like  to  draw 
attention  to  one  or  two  point*  connected  with  the  opera- 
tion for  removal  of  elephantiasis  of  the  scrotum  and 
penis.  The  difficulty  of  covering  in  the  structures,  laid 
bare  during  this  operation,  has  led  to  the  suggestion  of 
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a  variet}'  of  procedures  for  effecting  this  object.  At 
one  time  it  was  the  practice  to  preserve  portions  of  the 
scrotum  as  flaps  to  cover  in  the  testicles,  but  the  result 
of  experience  soon  proved  the  uselessnes  of  such  attempts, 
and  the  light  shed  upon  the  pathology  of  the  disease  has 
served  to  demonstrate  the  cause  of  such  failures.  This 
procedure  is  fortunately  unnecessary,  because  we  can 
attain  the  same  end  by  different  means,  and  the  testicles 
can  be  easily  and  effectively  covered  in  by  skin  taken 
from  the  thigh.  This  is  effected  as  follows  :  The  scrotum 
having  been  conapletely  removed,  the  skin  on  either  side 
of  the  wound,  that  is  to  say,  the  skin  of  the  thigh,  is 
dissected  up  from  the  subcutaneous  tissue  for  a'distance 
ot  two  inches  opposite  the  centre  of  the  wound,  and 
to  a  lesser  extent  above  and  below  this  point.  The 
Patient's  thighs  are  then  approximated,  and  the  two  por- 
tions of  skin  easily  united  with  one  another  in  the 
middle  line,  completely  closing  in  the  testicles  and  em- 
bracing the  root  of  the  penis. 

Various  methods  of  covering  the  penis  with  flaps  of 
healthy  skin  have  been  tried  but  none  have  proved 
satisfactory.  I  have  for  some  time  past  practised 
Thiersch's  method  of  skin  grafting,  and  strongly  recom- 
mend this  procedure  as  one  which  expedites  the  heal- 
ing of  the  wound,  and  to  a  great  extent  prevents  that 
contraction  of  the  penis,  which  always  results,  unless 
some  such  measure  is  adopted  The  procedure  consists 
in  the  application  of  a  number  of  skin  grafts,  at  the 
time  of  the  operation,  and  is  carried  out  as  follows  : 
Several  long  strips  are  out  from  the  anterior  surface  of 
the  thigh,  the  skin  of  which  has  been  as  thoroughly 
purified  as  possible.  The  section  of  the  skin  should  be 
made  deep  enough  to  include  the  tops  of  the  papillae, 
but  no  deeper  ;  and  after  the  graft  has  been  stripped 
off,  a  white  surface  should  be  left,  dotted  over  with 
minute  drops  of  blood.  The  strips  of  skin  are  next 
divided  into  portions  about  half  an  inch  square  and 
laid  smoothly  on  the  surface  of  the  penis,  so  as  to 
cover  the  whole  organ,  which  is  then  covered  with  a 
dressing  of  boric  acid  ointment,  fastened  so  securely 
as  to  avoid  any  chance  of  its  slipping.  If  the  grafts 
are  cut  of  a  larger  size  than  those  described  they  are 
more  apt  to  become  displaced  than  if  smaller  ones 
are  used. 


CONTAGIOUS  PEMPHIGUS. 

BY  800RJEE  NARAIN  SINGH, 
Assistant  Surgeon. 

Pemphigus  is  described  in  text-books  as  a  non-con- 
tagious skin  disease.  I  have,  however,  seen  cases  which 
occurred  one  after  another  in  rapid  succession  in  the 
same  family,  as  also  by  communication  in  neighbouring 
families. 

In  August  1893,  while  in  constiltation  with  Surgeon- 
Lieutenunt-Colonel  E.  Bovill  in  a  case  of  club-foot 
in  a  new-born  child,  I  noticed  pemphigus  on  the  body 
of  the  child.  Dr.  Bovill  suggested  to  me  to  keep  a 
record  of  such  cases  as  could  be  found  to  have  run  on 
in  the    same    family.    Since  that  time  I  have  had 


opportunities  of  seeing  cases  of  pemphigus  in  three 
families  in  which  it  affected  several  children  in  quick 
succession. 

Family  I. — In  this  family  there  were  seven  cases,  all 
occurring  within  a  period  of  from  5th  to  the  20th 
August  1893,  and  in  children  aged  from  14  days  to 
six  years.  In  these  cases  the  bullse  varied  in  size  from 
a  large  pea  to  a  hen's  egg,  and  contained  a  clear  fluid 
which  gradually  became  opalescent.  Some  of  them 
burst  in  a  day  or  two,  sometimes  earlier.  In  those 
that  burst,  the  cuticle  would  curl  up  at 
places,  exposing  the  red,  raw  sm-face  underneath, 
and  forming  a  slightly  yellowish  crust.  In  those 
that  did  not  burst,  the  cuticular  wall  shrivel- 
led up,  forming  a  thin  white  crust,  which  in  a 
short  time  withered  away.  The  mark  left  on  the 
body  would  appear  a  faint  pink  white  for  a  few  days, 
but  afterwards  there  would  be  no  trace  whatever  on 
the  skin.  There  would  be  no  pit  or  cicatrization.  In 
the  cases  I  examined,  I  found  that  no  sooner  was  one 
set  of  bullae  on  the  decline  than  another  set  would  crop 
up,  and  so  forth,  for  a  week  or  two,  sometimes  extend- 
ing to  three  weeks.  The  bullae  were  all  separate,  and 
none  of  them  coalesced.  The  eruption  at  first  appeared 
as  small  red  spots,  which  rapidly  formed  into  blebs. 
The  bullae  were  generally  found  on  the  hands,  legs, 
and  back.  There  was  little  or  no  fever,  only  a  slight 
constitutional  disturbance  being  present,  such  as  loss  of 
appetite,  slight  emaciation  and  general  uneasiness,  pro- 
bably from  the  pricking  and  smarting  pain  of  the 
bullae. 

Family  II. — In  this  family  there  were  three  cases 
of  pemphigus  also  occurring  in  children,  aged  from  11 
months  to  seven  years,  and  within  a  period  extending 
from  the  10th  to  26th  September  1894.  All  these  cases 
were  of  a  similar  nature  to  those  in  the  foregoing 
family. 

Family  III. — In  this  family  there  were  two  cases 
occurring  on  the  19th  and  29  th  October  1894,  and  in 
children  aged  two  years  and  two  months,  respectively. 
It  is  a  remarkable  fact  noticed  even  by  the  lay  members 
of  the  house  that  one  of  the  three  children  of  family 
No.  II,  the  one  aged  11  months,  had  been  brought  by 
her  mother  to  this  house,  and  a  few  days  after  the  child, 
aged  two  years,  of  family  No.  Ill  (who  in  all  appear- 
ance was  a  very  healthy  girl)  was  affected.  This  case 
was  exactly  of  a  similar  nature  to  those  described  in 
family  Nos.  I  and  II.  The  second  case  of  this  third 
family  was,  however,  of  a  very  grave  nature  and  terminat- 
ed fatally.  The  little  infant,  aged  two  months  only, 
had  been  under  homoeopathic  treatment  for  diarrhoea. 
When  I  was  called  to  see  it,  I  found  a  big  bladder  filled 
with  clear  serum  on  the  upper  part  of  the  abdomen, 
extending  from  the  splenic  to  the  hepatic  region,  and 
breadthwise  from  the  epigastric  to  within  an  inch 
above  the  umbilicus.  There  were  big  bullae  also  on 
the  groins,  ihe  chin,  back,  arm,  legs  and  ankles,  all 
rapidly  distending  themselves  and  bursting,  the  sur- 
rounding skin  remaining  perfectly  healthy.  The  child 
was  in  great  agony,  constantly  crying ;  fever  high — 
lOS*^'  F.    Some  of  the  bullae  had  burst,  exposing  the  red 
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corium.  The  discharge  from  the  biillse  was  of  a  fcetid 
smell.  In  short,  the  child  looked,  as  it  were,  scalded 
all  over.  The  child  had  been  in  a  bad  state  of  health 
from  birth,  suffering  repeatedly  from  indigestion  and 
diarrhoea. 

I  give  a  table  showing,  in  all  my  cases,  the  conse- 
cutive order  of  the  date  of  attack,  dm-ation  of  the 
disease,  and  the  inter-relation  of  the  patients  affected. 

On  the  whole,  if  I  am  to  analyse  all  these  cases  I 
saw  during  the  last  two  years,  I  am  inclined  to  think 
that  pemphigus,  at  least  in  the  certain  forms  I  have 
had  opportunities  of  examining  it,  is  of  a  contagious 
nature.  In  family  No.  I  and  in  family  No.  Ill,  the 
disease  could  be  traced  to  have  occurred  by  communica- 
tion with  persons  suffering  from  the  same  disease  in  the 
neighbourhood,  while  in  the  same  family  it  spread 
amongst  the  children  very  rapidly.  I  cannot  say  that 
the  disease  could  be  in  all  these  cases  the  result  of  a 
certain  condition  of  the  system,  such  as  are  occasioned 
from  bad  health  or  insanitary  living.  The  eases  I 
examined  were,  although  not  models  of  health,  yet 
except  one  quite  as  healthy  as  native  children  ordina- 
rily are,  and  living  in  houses  and  localities  not  particu- 
larly insanitary. 

While  I  was  examining  my  cases,  I  had  my  eyes  open 
regarding  any  mistake  as  to  diagnosis.  I  was  sure 
my  cases  could  not  be  mistaken  for  a  varicella.  Even 
the  smallest  bullte  were  larger  than  any  varicella 
vesicle,  and  the  large  bull?e  or  the  bladders  in  my  cases 
have  no  comparison  with  varicella.  The  succession  of 
crops  of  buUfe  in  the  cases  I  examined  continued  to  two 
or  three  weeks,  whereas  in  varicella  there  is  generally 
no  fresh  crop  after  a  week.  In  varicella  there  is  ahvays 
left  in  the  skin,  for  a  considerably  long  time,  a  whitish 
blue  stain,  which  may  also  be  pitted  or  cicatrized.  In 
my  cases  after  the  cuticular  wall  crumbled,  there  was  no 
pitting,  and  the  pink  white  skin  left,  lasting  only  for  a 
few  days,  would  leave  no  mark  whatever.  In  varicella, 
again,  there  is  often  an  ulceration  before  cure.  In 
my  eases  there  was  no  ulceration,  except  in  one,  pemphi- 
gus gangrenosus.  My  cases  could  not  also  be  mis- 
taken for  varicella  bullosa,  because  they  had  rapidly 
enlarged  and  fully  distended  before  bursting,  whereas 
in  varicella  bullosa  the  vesicles  do  not  generally  en- 
large until  they  have  burst,  and  they  generally  enlarge 
at  the  periphery  of  the  crust.  There  was  no  case  of 
chicken-pox  in  the  neighbourhood  at  the  time  I  saw 
the  cases  of  pemphigus. 

I  find  the  question  whether  pemphigTis  is  or  is  not 
contagious  has  of  lata  attracted  the  notice  of  some 
doctors  in  Europe. 

In  conclusion,  I  beg  to  apologise  for  making  any 
assertion  contrary  to  the  teachings  of  the  text-books  ; 


but  I  leave  my  experiences  to  the  Congress  with  a  view 
that  the  question  may  be  investigated. 

Table  sJiouing  the  cases  of  i)emj)higm  frov) 
August  1893  to  November  1894. 


No.  in  the  consecu- 
tive order  of  attack. 

Si 
< 

o 
m 

Inter-relation  of 
patients. 

Date 

of 
attack. 

Duration. 

Chnracter 
of  tile 
disease. 

Result. 

Family 
1 

1. 

2iyrs. 

F. 

A  neighbour  and 
frequent  visitor. 

5-8-93 

i.'a}  s 
19 

Pemphigus 
Diutinus 
(acutus) 

Cured . 

2 

4yrs. 

M. 

Sou  of  the  head  of 
the  house. 

7-H-lf3 

Hi 

Do. 

Do. 

3 

G  ms. 

F. 

Uaughtt-r    of  tlie 
head  of  the  house. 

8-8-«3 

15 

Do, 

Do. 

4 

6yrs. 

F. 

Do, 

8-8-93 

18 

Do. 

Do. 

6 

2yrs. 

F. 

Dn. 

10-8-93 

16 

Do, 

Do. 

6 

2^yrs. 

F. 

Nieeo  of  the  head 
of  the  house. 

11-8-93 

18 

Do. 

Do, 

7 

14  (lays 

F. 

Granl-daughter  of 
the  head    of  the 
family. 

20-8-93 

16 

Do. 

Do, 

Family 

II. 

8 

11  ms. 

F. 

Daughter  of  the 
head  of  the  bouse. 

10-9-94 

20 

Do. 

Do. 

9 

5  years 
and 
7 

months 

M. 

Son  of  the  head  of 
the  house. 

18-9-94 

15 

Do. 

Do. 

10 

7  yrs. 

M. 

Do. 

26-9-94 

21 

Do. 

Do, 

Family 

III. 

11 

12 

2  ms. 
2  yrs. 

F. 
F. 

Daughter  of  a  son 
of  the  head  of  the 
house. 

Daughter   of  an- 
other Bon  of  the 
head  of  the  family. 

29-10-94 
19-10-94 

6 

More 
than 
2 

weeks 

Pemphigus 
gangrenosus 

Pemphigu 

diutinus  ^'^ 
(acutus) 

Dead. 
Cured. 

DEMONSTRATION. 

Gimlette  (Sntna)  showed  a  peculiar  specimen  of  lipoma  re- 
moved from  the  back  of  an  old  woman  where  it  had  remained 
for  forty  years.  In  the  centre  of  the  tumour  was  an  irregularly 
shaped  nucleus  of  bony  hardness.  The  broad  base  of  this  nucleus 
was  to  the  side  of  the  spine,  but  overlapped  it  in  the  ordinary 
position  of  the  tumour.  Careful  manipulation  showed  that 
it  had  no  connection  with  the  spinal  cohmm.  After  removal  of  the 
growth  the  bony  mass  was  found  to  lie  loosely  in  the  fat,  which 
composed  the  bulk  of  the  tumour.  Although  clesirly  defined  and 
easily  separated  jt  had  no  enclosing  capsule.  The  impression  it 
gave  was  that  it  was  actually  bone.  On  section  however  it  looked 
more  like  calcified  fibrous  tissue  and  did  not  have  the  cartila- 
ginous appearance  which  old  lipomata  at  times  present. 
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PRESIDENTIAL  ADDRESS. 

BY    W.    G.   KING,  D.P.H., 
Surgeon  Lt.-Golonel,  I.  M.  S. 

On  first  being  informed  that  the  Health  Section  of 
this  Congress  had  done  me  the  honour  of  electing  me 
President,  1  necessarily  felt  doubt  as  to  whether  I 
ought  to  accept  so  responsible  a  position  for  which  I 
cannot  help  feeling  I  am  ill-fitted.  I,  however,  under- 
stand that  our  Bengal  brethren,  with  whom  the  happy 
idea  of  the  holding  this  Congress  originated,  have,  as 
far  as  possible,  reserved  for  their  visitors  all  posts  of 
importance.  It  is  thus  I  find  myself  possessed  of  the 
pleasure  of  being  the  first  President —  let  us  sanitarians 
say  whilst  at  a  safe  distance  from  enthusiasts  in  other 
branches  of  our  glorious  profession —  of  the  most  im- 
portant Section  of  the  first  Indian  Medical  Congress. 
Allow  me,  Gentlemen,  to  thank  you  sincerely  for  the 
honour  afforded  me,  and,  if  I  may  be  permitted  to  so 
regard  it,  the  Presidency  in  which  I  have  the  privilege 
to  serve. 

Although  this  is  the  first  Medical  Congress  in  thi^ 
country,  it  is  doubtless  not  the  first  time  that  wise 
heads  have  been  shaken  in  the  discussion  of  matters 
sanitary.  The  laws  of  Manu  could  not  have  seen  the 
light,  unless  there  had  existed  in  ancient  India  a 
section  of  the  educated  classes  who  regarded  sanita- 
tion as  of  so  great  moment — that,  to  bring  it  home  to 
the  masses,  it  was  desirable  to  weld  its  laws  with  their 
religion.  None  but  men  possessed  of  strong  sanitary 
instincts  would  have  considered  it  necessary  to  render 
it  illegal  that  filth  should  be  brought  near  them,  or 
would  have  taken  care  that  those  following  noxious 
trades,  and  the  "  great  unwashed "  generally  should 
not  approach  them.  It  is  true  these  sanitary  laws  are 
I'inown  as  "rules  of  caste,"  but  neither  their  origin  nor 
intention  can  be  mistaken.  Were  the  most  recent  re- 
linement  of  scientific  research— the  bacteriologist — to 
have  it  all  his  own  way,  I  verily  believe  we  should 
find  ourselves  bound  down  by  rules  as  rigid  as  those 
of  caste  ;  none  but  men  who,  on  penalty  of  excommu- 
nication from  the  guild,  were  in  the  habit  of  completely 
washing  their  bodies  and  clothing  a  certain  number 
of  times  daily,  and  who  would  undergo  special  purifi- 
cation and  a  stage  of  segregation,  if,  by  force  of  cir- 
cumstances, brought  in  contact  with  unkindly  microbes, 
would  be  permitted  to  handle  our  drinking- vessels  or 
prepare  food  for  us.  We  should  find  it  necessary  to 
purify  ourselves  carefully  after  our  chins  had  been 
handled  by  the  barber,  or  we  had  attended  a  funeral  ; 
we  should  all  be  bound  to  prevent  saliva,  excrement, 
blood  and  other  defiling  matter  reaching  our  public 
water-sources  ;  we  should  regard  sunlight  and  the 
"  living  earth  "  as  the  great  purifiers.  Laws  such  as 
these  must  in  their  day  have  been  of  vast  benefit  to  the 
members  of  the  guilds  which  were  called  upon  to  live 
,  in  the  midst  of  an  alien,  and,  apparently,  not  over- 
cleanly  race. 

The    Hindoos,  however,  by  no  means  possessed  a 
monopoly  of  a  belief  in  sanitary  laws.  Mahomedans 


brought  with  them  the  dicta  that  "  cleanliness  is  the  key 
to  heaven,"  and  that  "  the  preservation  of  the  life  of 
roan  is  but  second  to  the  command  of  God."    In  this 
matter,  they  did  not  halt  at  mere  theory,  as  witness  the 
magnificent  infiltration  galleries,    and  the  distribution 
of  enormous   volumes  of  pure  water  in  pipes  under 
pressure  in  Aurangabad,  Abmednngger,  Berhampur, 
and  other  localities.    In  proof  of  the  fact  that  these 
works,  designed  by  the  Sanitary  Engineer  of  the  period 
before  cist-iron  pipes  had  been  dreamt  of,  have  fulfilled 
their  function,  I  may  mention  that  the  city  of  Auranga- 
bad—  although  the  protection  of  its  water-supply  is  by  no 
means  perfect  according  to  modern  notions  — has,  during 
the  three  hundred  years  of  their  existence,  been  remark- 
ably free  from  cholera.    Indeed,  it  frequently  occurred 
that,  whilst  the  neighbouring  British  Cantonment  suf- 
fered severely,  the  city  of  Aurangabad,  within  a  mile 
of  it,  remained  fairly  free.    The  reason  for  this  com- 
parative immunity  being  self-evident,  in  that  in  the  one 
case  a  much-defiled  stream  is  the  water-source,  in  the 
other  a  partially-protected  supply  from  a  good  orgin, 
the    enlightened  Government    of   H.  H.  the  Nizam 
latety  sanctioned  the  opening  of  water-works  for  the 
cantonment.    It  is  a    curious   commentary  upon  the 
principles  pursued  in  these  ancient  sanitary  engineering 
works  that  Mr.   Marrett— the  able  Engineer  for  the 
modern  works— has  also  drawn  his  su{)ply  from  infiltra- 
tion galleries,  the  data  as  to  the  yield  of  which  he  was 
aided  in  calculating  by  an  examination  of  those  formed 
three  centuries  ago  by  Malik  Umber  and  Aurangzebe. 

But  it  has  been  with  Hindoos  and  Mahomedans 
alike,  as  it  has  been  with  the  Jews — the  other  instance 
where  hygienic  laws  had  been  knitted  to  religion — the 
letter  of  the  law  has  been  fulfilled,  but  the  spirit  has 
been  forgotten  ;  thus,  alas,  the  India  of  to-day  is  a  by- 
word amongst  the  nations  as  to  neglect  of  sanitation, 
and  is  regarded  as  the  home  of  that  much-dreaded  pest 
— cholera  !  Hence,  it  is  in  this  country,  there  exists  an 
enormous  field  for  the  labours  of  that  modern  branch 
of  the  medical  profession  which  we  recognize  as  sanita- 
tion. Well  may  the  qualifying  term  of  modern  be 
applied  to  this  science  of  the  West,  when  compared 
with  the  rules  of  caste  of  the  East  with  which  there  is 
so  much  akin.  The  great  cholera  scare  in  Great 
Britain  of  1849  pointed  to  the  necessity  of  concerted 
public  action  where  grave  epidemics  were  feared  ;  the 
waste  of  human  life  and  hardships  to  which  our  troops 
were  subjected  in  the  Crimea  taught  the  public  the 
necessity  of  attending  to  the  warning  voice  of  Hygiene. 
As  you  all  know,  the  outcome  of  this  movement  was  a 
demand  that  our  soldiers,  when  called  upon  to  risk  their 
lives  for  their  country  in  fair  fight,  should  not  be  con- 
demned to  die  by  disease  box'n  of  filth  and  engendered 
by  ignorance.  This  was  responded  to  by  the  appoint- 
ment of  a  Royal  Commission,  and  the  founding  of  the 
Army  Medical  School  at  Chatham  and,  subsequently, 
Netley.  When  quiet  times  succeeded  the  troublous 
days  of  the  Indian  Mutiny,  officers  trained  in  these 
schools  at  the  feet  of  that  noble  and  learned  man,  the 
late  Professor  Parkes,  could  not  fail  to  be  imbued 
with  his  unselfish  spirit,  and  thus  whilst,  on  the  one 
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hand,  they  toiled  in  the  various  civil  stations  to  which 
they  were  attached  to  start  meilical  institutions,  on  the 
other,  they  did  not  forget  their  duty  as  sanitarians. 
They  formed  Sanitary  Committees  whose  constant  re- 
presentations to  the  authorities  as  to  the  condition  of 
the  civil  populations  resulted  in  the  birth  of  Municipali- 
ties and  Local  Fund  Boards,  charged  with  the  sanitary 
administration  of  urban  and  rural  areas,  respectively. 
Under  their  care,  also,  rose  great  medical  schools,  which 
have  afforded  training  to  the  important  class  of  private 
medical  practitioners  which  now  shares  with  the  Indian 
Medical  Service  the    responsibilities  of  medical  and 
sanitary  work  in    this  country,  whom  we  have  the 
pleasure  in  this  Congress    of  welcoming  as  valued 
colleagues  capable  of  aiding  us  with  their  experience 
and  advice,  in  the  common  object  of  sanitary  refo'  in. 
These  advances  were  made  but  slowly,  but,  during 
the  last  fifteen  years,  the  progress  of  hygiene  has  been  in 
geometrical  proportion.    Investigations  in  the  various 
sciences  which  go  to  make  hygiene  are  now  pressed 
forward  with  feverish  haste,  and  we  no  longer  wait 
till  the  experimenter  has  settled  with  his  publishers 
as  to  a  book  to  see  the  light  perhaps  a  year  after 
f  ompletion  of  his  work  ;  we  demand  that  intelligf>nce 
shall  be  sent  us  by  wire,  and  brook  no  delay  in  being 
raid  that  Koch  has  discovered  the  bacillus  of  tubercle  ; 
Klein  the  streptococcus    of    scarlatina  ;    Pasteur  an 
inoculation    against    rabies,    and    Haffkine  against 
cholera  ;  that  Hankin  has  demonstrated  a  new  tox- 
albumin,  and  Simpson  the  true  origin    of  vaccine 
lymph  ;    that  Manson  has    taught  us  to  dread  the 
mosquito,  and  Cunningham  to  think  less  unkindly  of 
the  comma  bacillus  ;  that  the  lucid  pen  of  Hart  has 
stirred  the  length  and  breadth  of  the  civilized  world 
in  demanding  better  sanitary  care  of .  the  "  home  of 
cholera  ;"  and  that  Miss  Florence  Nightingale  preserves 
intact  her  sympathy    with  sanitary  advance  in  this 
couutrv.    Indeed,  even  the  telegraph  does  not  afford 
us  sufficient  facile  methods  for    the  interchange  of 
information  we  now  meet  face  to  face  that  we  may 
share  with  each  other  the  fruits  of  our  experience 
and  labour. 

The  Royal  Commission  of  1863,  to  which  India  is  so 
greatl}'  indebted  for  its  awakening  into  sanitary  acti- 
vity, declared  that  the    mortality  of  the  Euro[iean 
soldier  was  equivalent  to  69  per  1,000  amongst  the 
men  and  31  per  1,000  amongst  the  officers  ;  while  in 
1860-61   in  jails  for  native   prisoners  the  mortality 
was  67"0  per  mille.    I  need  not  trouble  you  with  a 
statement  of  what  the  mortality  was    amongst  the 
civil  native  population,  as  our  registration  statistics 
were  at  that  time,  and  are  up  to  date,  far  too  defective 
to  enable  trustworthy  figures  to    be  furnished.  In 
accordance  with  the  advice  tendered  by  the  Royal 
Commission,  advising  bodies  were,  in  1864,  attached 
to  each  Government  in  the  form  of  Sanitary  Commis- 
sions.   In  1866,  these  were  replaced  by  single  offi- 
cers—Sanitary    Commissioners.    Under  their  advice, 
radical  improvements  were  made  in  dietaries,  in  the 
buildings,  and  precautionary    methods     pursued  in 
barracks  and  jails.    The  death-rate  of  the  European 


soldier  is  now  about  12  per  mille  from  all  causes,  and 
that  of  our  native  prisoners  about  29  per  mille.  These 
results  are  undoubtedly  highly  satisfactory,  and  can 
be  ascribed  to  no  other  cause  than  the  placing  of  the 
populations  concerned  under  improved  hygienic  con- 
ditions. 

In  regard  to  jai's,  althougli  here  and  there  minor 
insanitary  conditions  still  exist,  it  may  fairly  be  said 
that,  as  to  diet,  labour,  and  dwelling  accommodation, 
the  native  prisoner  is  well  off".    I  do  not  believe  the 
same  can  be  said  so  fully  either  of  the  British  soldier  or 
Native  sepoy.    The  period  of  progress  inaugurated  in 
1864  ha'S  not  been  continuously  maintained.  Typhoid 
fever  claims  far  too  many  victims  for  it  to  be  imagined 
that  the  surroundings  of  the  British  soldier  are  free 
from  reproach.    I  do  not  forget  that  Thomas  Atkins 
has  his  own  little  ideas  of  what  is  good  for  his  internal 
economy,  and  imbibes,  without  thought  of  its  origin, 
vile  "cool  drinks"  prepared  for  him  in  the  bazaars  ; 
but    we  cannot  well  regard  this — albeit  preventible 
cause—  as   sufficiently  ex|)laining  our  losses.    In  the 
matter  of  food  supply,  which    demands    the  special 
knowlednre,  not  of  the  medical  man  only,  but  also  of 
the  cheini>t  and  analyst,  our  Army  authorities  have 
become    impatient  of   control  or  suggestion  by  the 
medical  profession,  and  we  find  the  modern  tendency 
is  to  attempt  to  educate  miHtary  officers  to  do  the  work 
of  the  sanitarian  ;  so  that,  except  at  the  expenditure 
of  much  representation  and  the  risk  of  considerable 
opprobrium,  it  is  impossible  for  the  medical  officer  to 
reject  that  which  the  combatant  officer  officially  res- 
ponsible for  food  inspection  has  already  passed.    It  is 
hif^hly  desirable  that  military  officers  should  possess 
the  training  indicated,  just  as  it  is  also  desirable  that 
medical  officers  should  have  sufficient  military  train- 
ino-  to  defend  the  wounded  or  themselves  in  desperate 
positions,  as  they  have  so  often  managed  to  do  without 
possessing  that    advantage.    But,    whilst    I  would 
demand  that  in  action  the  lives  of  soldiers  should  be 
entrusted  to  professional   combatants,  it  seems  but 
meet  that  all  matters  affecting  health  should  be  under 
as  complete  control  by  the  sanitarian  as  the  exigen- 
cies of 'military  service  would  permit.    Recent  reports 
by  officers  of  the  Army  Medical  Staff  have  shown  that 
the  dry-earth  method  of  night-soil  disposal  in  certain 
cantonments  is  far  from  above  suspicion.    Nor,  in  the 
more  grave  matter  of  water-supply,  have  our  canton- 
mentaf  in  the  generation  that  has  elapsed  since  the 
appointment  of  the  Royal  Commission,  been  placed  in 
com[)letely  satisfactory  cv^ndition.    In  two  at  least  of 
our  important  military  stations  in  the  Madras  Presi- 
dency, the  water-supply  is  such  as  to  leave  little  room 
for  doubt  that,  however  much  the  soldier  is  himself  to 
blame  in  contracting  typhoid  by  his  gustatory  peculia- 
rities in  the  mil&t  of  the  bad  hygienic  conditions  of 
native  bazaars,  there  is  ample  room  for  his  contracting 
the  disease  nearer  his  barracks. 

In  Bangalore,  the  troops  are  provided  with  water 
from  a  tank  which  is  supplied  by  an  open  channel  that 
passes  through  a  native  bazaar,  but  is  duly  kept 
clean  by  means  of  sweepers,  whose  services,  be  it  noted. 
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are  considered  necessary.  Forming  part  of  the  wall 
of  the  supply  channel  is  the  main  sewer  from  the  same 
area.  Tliis  sewer  is  ingeniously  arranged,  so  tliat 
when  over-charged  with  storm  water-  brought  thither 
by  open  drains  which  are  destined  normally  to^  receive 
the  sewage  from  native  houses-  relief  is  obtained^  by 
discharge  into  the  water-supply  channel,  and  thus  into 
the  tank.  We  are  consoled  by  the  statement  of  tha 
Engineer  authorities  in  charge  that  overflow  only 
occurs  about  five  times  per  annum  !  Again,  in  Madras, 
the  so-called  "Seven  Wells"  water  is  supplied  to  the 
British  troops.  This  water  has  been  pronounced 
bad "  by  the  Madras  Chemical  Examiner,  whilst  a 
sanitary  survey  shows  that  enormous  coilections  of 
rubbish  containing  foecal  matter  deposited  by  the 
Municipality,  sewage  farms,  and  graveyards,  are  within 
the  same  sub-soil  sheet  as  the  source.  Hotti  in  Banga- 
lore and  in  Madras  the  British  troops  hiive  suffered 
iVoui  typhoid  fever.  They  are  taid  to  be  vrdued  at 
£100  per  man. 

Hut  there  is  one  class  of  disease  to  which  the  British 
soldier  is  subject,' which,  in  the  plenitude  of  the  wisdom 
of  Exeter  Hall,  it  has  been  determined  prevention  shall 
not  be  exercised.  In  India,  during  l892,  there  were 
inefficient  for  certain  periods  during  the  year  27,000 
men,  or  410  per  mille  of  the  average  strength,  by 
reason  of  admission  to  hospital  for  venereal  disease; 
and  208  were  invalided  from  this  cause  during  the  year. 
Yet,  by  the  repeal  of  certain  clauses  of  the  Contagious 
Disease  Act,  the  hand  of  Government  has  been  stayed 
at  the  instance  of  a  narrow-minded  section  of  the  l^ritish 
public.  In  the  name  of  morality,  in  the  name  of 
Christianity,  the  erring  bachelor  has  been  dealt  with  on 
the  "  serve-you-right  "  policy— possible  only  of  adoption 
by  minds  devoid  of  the  power  of  recognizing  in  what 
true  humanity  exists.  To  what  punishment  would  not 
tliese  purists  condemn  the  man  who,  having  warned 
his  child  that  if  he  played  with  fire  he  would  burn 
himself,  complacently  saw  it  commit  the  act  of  dis- 
obedience and  be  literally  done  to  death  ;  yet,  the  po- 
licy of  non-interference  entails  present  suffering  in  our 
fellowmen  and  their  companions  in  immorality  from 
a  disease  that  may  be  transmitted  to  a  wife  and  the 
innocent  infants  of  a  future  union.  I  know  of  no 
law  of  God  or  man  that  can  give  countenance  to  a 
policy  so  cruel.  The  only  possible  excuse  that  can  be 
offered  for  the  leaders  of  this  movement  is  tbat  they 
hoped  that  fear  of  acquiring  disease  would  act  as  a 
deterrent.  In  this  they  have  exhibited  gross  igno- 
rance of  the  laws  of  Nature  ;  not  the  biggest  scare- 
crows ever  made  —  and  the  soldier  is  aware  that  the 
dangers  are  real  enough  —  would  quench  human  pas- 
sion. Neither  can  it  be  pleaded  that  the  measure 
protects  women  from  falling.  On  the  opposite,  a  sys- 
tem of  supervision  prevents  many  from  subjecting 
themselves  to  degradation  so  manifest,  and  must  often 
have  saved  those  from  final  ruin  whose  wings  have 
been  singed.  In  my  opinion,  the  rt^sult  of  the  re- 
peal of  the  law  has  been  to  extend  the  circle  of  im- 
morality, and  to  bring  within  the  area  women  who 
might  otherwise  have  escaped,   Nothing  short  of  the 


moral  training  that  would  demand  that  mankind  be 
"  temperate  in  all  things  "  can  afford  the  result  ar- 
rived at,  and  it  is  to  this  end,  combined  with  endea- 
vours to  make  gymnastics  and  all  manly  exercises 
receive  far  more  encouragement  than  at  present  at 
the  hands  of  the  authorities,  all  efforts  should  tend. 

The  sanitiirj  conditions  uuder  whiuh  the  Native 
troops  serve  are  certainly  much  superior  to  those  of 
the  average  civil  native  population,  and,  undoubtedly, 
the  small  mortality,  and  especially  their  comparative 
freedom  from  small-pox  and  cholera,  exhibit  the  re- 
sults of  the  su[)ervision  exercised.  But,  in  respect 
to  native  followers,  there  can,  I  tbink,  be  little  doubt 
that  defects  exist.  An  army  wasteful  of  its  trans- 
port animals  must  suffer  seriously  iu  the  long  run,  to 
sav  nothing  of  the  enormously  increased  cost  to  the 
country  employing  them.  The  last  Afghan  war  seems 
to  have  taught  the  necessity  for  care  iu  this  })articu- 
lar,  and  officers  and  men  now  receive  training  as  to 
loadincr  and  unloading  that  was  before  little  tliought 
of.  But  I  have  failed  to  see  any  precautionary  mea- 
sures suggested,  or  adopted,  as  a  result  of  the  loss 
of  life  amongst  native  followers  which  occurred  in  the 
various  expeditions  of  late  years  in  Burma.  I  cannot 
here  take  up  your  time  with  details,  but  I  would  ask 
those  who  have  interest  in  these  questions  to  balance  the 
diet,  fuel  allowance,  and  shelter  provided  for  followers, 
against  the  work  expected  of  them  as  weight-carriers 
on  lengthy  marches,  and  compare  these  data  with 
those  applicable  to  native  combatants  employed  side 
by  side  with  them,  and  ascertain  for  themselves 
whether  there  does  not  exist  some  physiological  error, 
which  in  part  accounted  for  the  invaliding  and  death- 
rate  of  that  useful  class  of  men.  In  my  humble  opi- 
nion, these  matters  should  have  been  carefully  sifted, 
and  the  medical  and  sanitary  experience,  gained  from 
our  little  campaigns  in  Burma,  should  have  been  made 
available  for  possible  heavier  struggles  in  the  future. 

In  the  case  of  troops  and  jails,  it  is  but  demanded 
that  the  sanitarian  should  convince  the  ruling  authu- 
rities  as  to  the  necessity  for  action,  for  the  latter  to 
find  fund  and  issue  orders.  With  the  civil  popula- 
tion, the  problem  is,  however,  much  more  complex. 
It  embraces  questions  as  to  the  sanitary  discipline 
of  212  millions  of  people  inhabiting  the  most  diverse 
climates,  speaking  different  languages,  possessed  of  dif- 
ferent customs,  and,  above  all,  bound  hand  and  foot 
by  prejudices  which  they  are  but  too  apt  to  confuse 
with  religious  instincts.  Undoubtedly,  the  founda- 
tion of  all  sanitary  efforts  must  be  the  existence  of 
suitable  laws  to  support  the  sanitary  executive.  Since 
1863,  we  have  seen  passed  laws  under  which  Muni- 
ci[)alities  and  Local  Eund  Bodies  have  sprung  into 
existence  ;  these,  in  their  infancy,  were  largely  con- 
trolled by  Government  officials,  but  of  late  years, 
under  the  Local  Self-Government  movement,  have 
been  placed  in  the  hands  of  representative  native 
gentlemen.  In  the  case  of  the  Madras  Presidency, 
the  Act  dealing  witii  the  rural  tracts  has  already,  since 
its  inception  in  1871,  undergone  one  revision,  and  is 
now   being   remodelled   by  Government.    The  same 
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is  to  be  said  of  the  District  Municipalities  Act,  For 
the  large  town  of  Madras,  revision  of  the  special 
Act  applicable  has  also  been  accomplished.  These  al- 
terations were  largely  prompted  by  the  necessity  for 
increased  sanitary  procedure.  In  regard  to  Fairs 
and  Festivals,  increasingly  stringent  regulations  have 
had  some  influence  in  diminishing  the  appalling  loss 
of  life,  which  the  insanitary  conditions  under  which 
most  of  them  used  to  take  place  brought  about  ;  but 
on  this  point,  much  remains  to  be  done.  Careful 
records  of  factors  affecting  the  health  of  populations, 
as  to  the  progress  of  epidemics,  and  sanitary  subjects 
generally,  may  be  reckoned  by  the  lakh.  Attempts 
to  ameliorate  existing  conditions  by  petty  expendi- 
ture, and  the  giving  of  advice  have  also  everywhere 
been  made  in  our  rural  tracts  and  minor  towns.  The 
Vaccination  Department  has  not  been  idle,  and  has 
made  its  influence  felt  upon  mortality  distinctly  ;  but 
no  one  has  yet  been  able  to  convince  the  Govern- 
ment of  India  that  the  employment  of  a  poorly-edu- 
cated and  ill-paid  vaccination  staff  throughout  the 
country  is  incompatible  with  the  attainment  of  full  re- 
sults. In  rejecting  a  scheme  for  employing  medical 
subordinates  in  the  Madras  Vaccination  Department 
in  1868  the  Government  of  India  informed  that  of 
Madras  that  "  the  duties  '  of  vaccinators  "  are  purely 
meclianical,"  and  the  rates  of  jiay  proposed  "  are 
needlessly  high  from  a  desire  to  attract  men  of  edu- 
cation and  respectability  such  as  are  not  required, 
inasmuch  as  they  would  be  more  expensive  agency 
than  is  requisite  for  the  j)urely  mechanical  duties  of 
viccinators."  During  the  last  6^  years  in  the  Ma- 
dras Presidency  201,394  deaths  w-ere  registered  from 
the  preventible  disease  of  small-pox.  Taking  into 
account  the  probable  number  of  survivals  from  these 
attacks  at  64<'3  per  cent.,  it  is  calculated  that — without 
taking  into  aocount  the  ca[)italized  value  of  lives  - 
there  must  have  resulted  during  sickness  and  upon 
funeral  ceremonies  an  unproductive  expenditure  of 
51  lakhs  of  rupees,  if  it  be  presumed  that  the  persons 
attacked  occupied  no  liigher  position  than  the  coolie 
gaining  Rs.  5  per  month. 

But  in  the  practical  application  of  sanitation  outside 
the  limits  of  the  capitals  of  the  various  Governments,  our 
advance  has  been  but  little.  Unfortunately  for  the 
country,  it  was  possible  for  those  responsible  for  this 
absence  of  progress  to  shelter  themselves  behind  a 
motto  that  was  so  frequently  applied  to  the  Sanitary 
Department  that  it  became  a  part  of  the  sanitary  creed 
of  the  day.  There  were,  it  was  repeatedly  stated,  pre- 
judices to  overcome  ;  therefore  festina  lente  must  be  the 
guiding  principle.  The  phra?e  saved  much  labour,  and 
it  became  the  business  of  no  one  to  enquire  whether  these 
prejudices  really  were  of  so  serious  a  mture  as  to  clasli 
with  the  people's  more  deeply-seated  and  legitimate  opi- 
nions of  religion,  and — it  saved  money.  Year  after 
year,  it  was  [)ointed  out  that  if  the  principles  evolved 
from  the  investigations  of  the  sanitarian  were  to  be 
given  effect  to,  specially-trained  Engineers  to  execute 
sanitary  schemes,  in  consultation  with  Sanitary  Com- 
iT.issioners,  were  requisite.    At  last  the  Secretary  of 


State  acted  upon  these  recommendations,  and  the  ma- 
jority of  local  Governments  are  now  provided  with 
Sanitary  Boards  ha-\dng  a  Sanitary  Engineer  as  a 
member.  Further,  the  important  principle  that  Gov- 
ernment must  aid  sanitary  advance  by  direct  allotment 
of  f  unds  has  now  been  conceded,  and  local  Govern- 
ments are  responding  to  the  call  :  in  the  Madras  Pre- 
sidency, the  Government  has,  since  1890,  in  the  man- 
ner of  free  grants  to  Municipalities,  given  the  sum  of 
Rs.  13,05,850,  besides  advancing  loans  upon  very 
favourable  interest  to  Municipalities  for  drainage  and 
water-works.  J  888— the  date  of  the  Secretary  of 
State's  Despatch  on  these  subjects— may  well  be 
reckoned  a  new  era  in  the  sanitation  of  India.  Since 
this  period  we  have  seen  the  North-West  Provinces 
busy  in  the  revision  of  its  sanitary  laws,  especially  with 
reference  to  the  accommodation  of  pilgrims  ;  a  Village 
Sanitation  Bill  has  been  essayed  in  Bombay  :  and 
Bengal,  under  that  ardent  sanitarian,  Sir^Charles  Elliott, 
has  excogitated  large  drainage  schemes  that,  aided  by 
legal  measures,  are  directed  against  the  greatest  cause 
of  mortality  in  this  country — malaria  :  these  are  mea- 
sures of  the  most  practical  nature  which  must  be  far. 
reaching  in  their  life-saving  results.  We  have  seen  a 
well-known  bacteriologist  appointed  at  Agra,  and  to 
the  Sanitary  Commissioner  with  the  Government  of 
India  a  special  assistant  for  bacteriological  enquiry  has 
been  attached.  Methods  of  intercommunication  be- 
tween presidencies  and  between  neighbouring  districts 
as  to  movements  of  epidemics  have  been  successfully 
organized  In  numbers  of  the  lai-ger  towns  drainage 
and  water-supply  works  are  in  actual  progress.  But 
it  would  be  folly  to  consider  there  have  been  made 
efforts  commensurate  with  the  great  work  of  life-saving 
before  us. 

Although,  as  I  have  shew^n,  it  has  been  possible  with- 
in the  last  few  years  to  throw  off  something  of  the 
glamour  of  that  thread-worn  proverb,  there  is  still 
enough  of  the  old  spirit  of  festma  lente  prevailing  to  clog 
the  wheels  of  progress,  and  to  limit  the  fuel,  the  con- 
sumption of  which  makes  the  machinery  exhibit  its  full 
value.  I  refer  to  that  useful  article — money.  Schemes 
for  sanitary  improvements  are  still  built  toilfully,  yet, 
in  hope  are  launched  upon  seas  of  unbelief,  and  are 
wrecked  upon  the  shores  of  finance.  In  short,  sanitary 
advance  is  constantly  frustrated  by  the  cry  "no  funds." 
In  this  great  asscmbl}''  of  sanitarians  representing 
opinions  from  all  parts  of  India  and  of  Europe,  we  may 
well  be  permitted  to  ask  without  being  taxed  with 
ciptiousness,  or,  in  the  case  of  those  occupying  official 
positions,  insubordination,  whether  it  really  be  that  no 
funds  are  available,  or  that  Government  has  not  yet 
arrived  at  a  sufficient  grade  of  faith  in  sanitation  to 
devote  to  it  its  fair  share  of  funds.  I  maintain  that 
sanitation  neither  receives  its  fair  share  of  funds,  nor 
that  place  in  the  government  of  the  country  it  merits. 

I  have  had  no  time  to  enter  into  statistics  on  this 
subject  in  other  Presidencies,  but  taking  the  case  of 
Madras,  I  find  that  from  Provincial  Funds  the  average 
amount  s{)ent  directly  upon  sanitation  during  the  last 
five  years  was  lis  44,660  or  0*15  per  cenc,  of  the  total 
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funds.  This  expenditure  is  for  a  Sanitary  Commis- 
sioner aided  by  a  single  Deputy,  who  also,  under  the 
former  officer,  is  in  the  charge  of  the  Vaccination  De- 
partment, plus  an  office  staff.  This  represents  the  total 
staff  devoted  solely  to  sanitary  purposes  and  paid  from 
Provincial  Funds,  for  the  care  of  about  36,000,000 
people  and  an  area  of  country  about  141,189  square 
miles.  But  for  education  during  the  same  poriod,  it 
was  found  necessary  to  allow  an  average  of  Rs. 
12,21,230  per  annum  or  4'1  per  cent,  of  the  total  funds. 
It  is  further  noteworthy  that,  whilst  expenditure  on  the 
sanitary  staff  remained  practically  at  the  same  figure 
for  education,  it  has  year  by  year  steadily  increased,  so 
that  although,  in  1883-84,  Rs.  9,52,778  was  thought 
sufficient,  in  1892-93,  Rs,  14,06,352  was  demanded. 
This  sum  includes  grants  to  local  bodies  and  the  pay  of  a 
Director  of  Education,  who  gets  a  salary  of  Rs.  2,000 — 
2,250  per  month,  has  a  suitable  office  staff,  plus  an  ad- 
mirable staff  of  assistants  in  the  form  of  Inspectors, 
Assistant  Inspectors  and  Sub-Assistant  Inspectors, 
male  and  female. 

In  this  statement  of  expenditure  from  Provincial 
Funds,  no  account  is  taken  of  grants  for  buildings  for 
educational  purposes,  which  in  the  Presidency-town 
alone  cost  Rs.  13,34,355.  The  Government  has  re- 
mained so  convinced  as  to  the  necessity  for  this  outlay, 
that  it  has  felt  it  desirable,  in  the  interests  of  economy, 
to  issue  its  orders  from  an  ancient  building,  which  is 
a  cross  between  a  barrack  and  the  office  of  a  commer- 
cial firm — affording  a  decided  contrast  to  the  magni- 
ficent educational  buildings,  such  as  the  Presidency 
College,  the  Senate  Hall,  and  Law  College,  which  are 
in  its  proximity.  Even  were  the  provincial  grants  to 
Municipalities  I  have  mentioned  taken  into  account, 
the  percentage  from  Provincial  Funds  for  sanitary 
works  and  sanitary  staff  would  amount  to  0"57  against 
4*1  for  education,  excluding  grants  for  works  and 
buildings. 

Nor  does  the  Educational  Department  cease  its  de- 
mand for  money  only  from  Provincial  Funds.  It  duly 
asks  and  receives  its  share  from  Municipal  and  Local 
Funds.  I  find  that,  in  1893,  the  Educational  Depart- 
ment spent  from  Provincial  and  Local  Funds  Rs. 
21,32,281  against  Rs.  7,88,000  devoted  to  sanitation,  or 
a  proportion  of  5*4  per  cent,  against  2'0  per  cent,  of  the 
total  funds.  On  combining  the  figures  for  Provincial 
Funds,  Local  Funds  and  Municipalities,  it  is  found 
that  education  consumes  5*5  per  cent,  against  3'0  per 
cent,  for  sanitation.  As  far  as  it  has  been  possible  to 
effect  this  from  the  data  available,  this  sum  represents 
n-et  expenditure.  The  amount  spent  in  sanitation  re- 
presents the  maintenance  charges  for  conservancy  staffs 
and  the  up-keep  of  plant  for  a  population  of  36,000,000. 

There  are  doubtless  other  departments  which  also 
receive  more  than  their  fair  share  of  available  funds, 
and  thus  tend  to  render  sanitary  advance  impossible  ; 
but  I  have  utilized  this  instance,  as  the  Educational 
Department  of  Madras  has  long  been  subject  to  the 
well-merited  criticism  of  over-production,  whilst,  like 
Oliver  Twist,  it  for  ever  demands  more.  In  the  Madras 
Presidency,  notwithstanding  the  popular  opinion  out- 


side our  limits  that  we  are  "  benighted,"  the  land  is 
flooded  with  B,  A.'s  and  Vakeels  ;  or,  in  other  words, 
with  educated  men.  The  best  evidence  of  over-produc- 
tion is  the  market  value  of  any  article,  and  I  may 
state  that  the  finding  of  employment  of  any  sort 
for  University  graduates  is  so  difficult  that  they 
willingly  accept  posts  on  pay  little  better  than 
that  of  a  good  class  of  domestic  servants,  whilst 
with  Vakeels  the  earning  of  a  living  in  strict  accord- 
ance with  legal  ethics  is  becoming  increasingly  diffi- 
cult, notwithstanding  the  extraordinary  fondness  of  the 
people  for  litigation.  But  it  may  be  said  that  education 
is  the  best  ally  that  hygiene  could  have,  and  but  paves 
the  way  for  sanitary  advance.  Well,  I  have  carefully 
watched  results  and  have  attempted  to  believe  that 
this  id  so  ;  but  1  am  driven  to  the  conclusion  that  this 
theory  must  be  accepted  with  reserve.  Whilst,  doubt- 
less, education  has  given  to  us  in  every  part  of  the 
country  consistent  and  earnest  advocates  of  sanitation, 
in  a  large  number  of  cases  practice  and  theory  do  not 
go  hand  in  hand.  The  average  educated  man  will  not 
scruple  in  the  morning  to  proceed  to  the  river  side  or 
tank,  and  perform  there  his  complete  toilet,  using  water 
that  he  sees  is  undergoino;  contamination  within  a 
stone's  throw  by  his  male  and  female  relatives  ; 
although,  in  the  evening,  he  will  fully  grasp  the  refined 
hygienic  details  of  the  evil  results  of  early  marriage,  and 
will  give  his  vote  at  crowded  meetings  as  to  the  abolition 
of  the  nautch-girl.  Not  only  has  the  Educational 
Department  been  guilty  of  over-^jroduction  in  the 
higher  branches,  but  they  have  committed  the  fatal 
error  of  neglecting  sufficiently  to  advance  female  edu- 
cation. It  has  apparently  been  forgotten  how  powerful 
and  obstinate  an  advocate  the  female  part  of  the 
population  is  of  various  superstitious  customs.  This 
neglect  has  rendered  it  almost  impossible  for  educated 
natives  to  carry  into  their  everyday  life  the  practice  of 
sanitation  of  which  they  have  duly  learnt  the  theory. 
In  the  mental  culture  of  women  I,  therefore,  think  lies  a 
far  more  legitimate  field  for  the  spending  of  public 
money  than  in  the  over-production  of  Vakeels  and 
B.  A.'s.  But,  irrespective  of  this  great  impediment,  it  is 
manifest  that  large  as  the  number  of  educated  men  is, 
their  influence  upon  the  masses  can  be  but  small  ;  where 
this  can  best  be  felt  is  almost  solely  in  the  large 
towns — the  rural  population  representing  the  bulk  of 
the  people  being  practically  beyond  their  sphere  of 
influence.  This  mistake  is  beginning  to  dawn  upon  the 
public,  and  the  Madras  Government  is  now  doing  its 
best  to  favour  primary  and  technical  education' — just 
where  their  predecessor's  efforts  should  have  com- 
menced. This  form  of  education,  which  will  raise  the 
status  of  the  lower  clases  and  assist  in  developing  the 
long-neglected  Jiatural  resources  of  the  country,  doubt- 
less will  effectually  aid  sanitary  advance,  and,  were  it 
to  be  understood  that  the  new  scheme  is  to  be  pushed 
forward  by  retrenching  the  useless  expenditure  upon 
over-production  in  the  higher  classes  of  education,  the 
movement  would  have  the  full  sympathy  of  those  inter- 
ested in  sanitation.  But  there  is  every  reason  to 
believe  that  the  changes  incurred  will  form  increased 
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increments  against  funds  that  might  otherwise  be  avail- 
able for  sanitation.  If  to  "  hasten  slowly  "  has  been  the 
principle  enunciated  for  the  guidance  of  the  Sanitary- 
Department,  "  the  people  die  not  slowly,  therefore  be 
philanthropic  and  hasten  their  education,  "  has  been 
that  unconsciously  acted  upon  as  regards  the  Educa- 
tional Department. 

In  speaking  thus,  it  must  not  be  imagined  that 
I  would  prefer  not  to  see  the  country  overrun  with 
highly-educated  men.    Provided  these  gentlemen  could 
get  a  living  satisfactorily  to  themselves,  their  existence 
is  a  distinct  factor  in  the  advance  of   the  country  ; 
whilst  socially  their  mental  culture  makes  acceptable 
comrades  and  friends  of  men,  who  would  otherwise  be 
incapable  of  exchanging  an  idea  with  their  fellow-beings 
of  the  West  ;  but  I  certainly  think  the  time  has  come  to 
consider,  in  view  of   over-production  and  the  more 
pressing  claims  of  the  population  upon  Government 
for  the  preservation  of  health  and  decency,  whether  the 
higher  class  of  education  should  not  be  secured  by 
those  desiring  this  luxury  otherwise  than  at  the  hands 
of  an  elaborate  department  receiving  pay  and  pensions 
from  Government.    I  need  not  say  w'e  do  not  grudge 
our  fellow-officials  of  the  Educational  Department  the 
success  which  his  attended  their  efforts,  to  persuade 
Government  to  give  them  so  large  a  proportion  of  the 
sinews  of  war.    The  Sanitary  Department  has  just  as 
gi'eat  opportunities,  to  plead  the  cause  of  sanitation  as 
they  have  possessed  as  to  education;  they  have  succeeded 
where  we  have  failed.    It  is  obviously  to  remedy  this 
state  of  affairs  that  we  must  exert  ourselves.    If  we' 
believe  in  the  enormous  importance  of  hygiene  in  the 
saving  of  human  life  and  suffering,  we,  as  a  body  and 
as  individuals,  will  not  rest  until  we  see  this  country 
provided  with  a  better  share  of  funds  and  a  correctly- 
organized  Public  Health  Department,  capable  of  inves- 
tigating and  dealing  with  the  causes  of  disease,  and 
supervising  and  controlling  the  methods  of  expenditure 
upon  sanitation.   In  undertaking  to  secure  these  ends 
we  may  well  consider  it  our  duty  to  press  forward  at 
the  risk  of  being  regarded  by  the  public  as  mere  "  faddists" 
and  men  possessed  of  not  the  slightest  comprehension 
of  what  the  demands  upon  the  State  are.    This,  however, 
we  can  well  afford  to  brook.    We  aim  at  securing  no 
public  praise,  but  at  the  attaining  of  the  ample  reward 
— even  in  a  greater  measure — for  which  our  brethren 
.•engaged  in  medicine  and  surgery  are  willing  to  toil  by 
night  and  by  day  :  the  pleasure  of  being  the  instrument 
in  God's  hands,  of  relieving  suffering  and  saving  life. 
For  the  sanitarian  is  reserved  the  joy,  not  of  seeing  the 
solitary  weakly  patient  day  by  day  gather  strength  to 
resist  the  onslaught  of  death,  but  of  saving  lives  that 
may  be  counted  by  thousands  ;  for  him  is  reserved  the 
happiness  of  seeing  where  before  the  imkempt  street 
Arab  revelled  in  filth  appear  a  new  generation  in  the 
fnll  vigour  of   health,  and  where  disease,  poverty  and 
vice  reigned  supreme,  to  find  instead  temperance,  hap- 
piness, and  wealth  enthroned.  Here  is  true  philanthropy  ; 
to  those  who  have  felt   this  pleasure  there    can  be 
no  wonder  that  the  ancient  religions  of  nations,  having 
little  else  m  common,  were  united  in  finding  a  place  for 


hygiene  ;  for  its  first  dictate  is  respect  for  the  rights  of 
our  neighbours.  It  is  thus  that  hygiene  claims  a  frater- 
nity from  which  neither  Christian,  Hindoo,  Sikh  nor 
Mussulman,  Socialist  nor  Autocrat,  can,  with  a  clear 
conscience,  hold  himself  aloof.  Under  the  banner  of 
hygiene,  we  are  capable  of  knitting  together  every  race 
and  creed,  because  we  labour  for  no  selfish  purpose — we 
endeavour  to  secure  to  man  God's  greatest  blessing — 
health  ;  we  labour  to  preserve  His  most  precious 
gift — life. 


YOTE  OF  THANKS. 

G.  HutcJieson  (Punjab)  said  :  Mr.  Vice-President  and  Gentle- 
men,— I  have  great  pleasure  in  asking  you  to  accord  a  very  hearty 
and  cordial  vote  of  thanks  to  Dr.  King  for  his  able  and  instructive 
address.  Dr.  King's  name  is  well  known  in  India,  and  his 
method  of  preserving  vaccine  has  greatly  advanced  the  cause  of 
vaccination  in  nearly  every  province  of  India,  and  the  mention 
of  his  name  will  call  forth  the  heartiest  euthusiasm  in  the  Public 
Health  Section  of  this  great  Congress  of  the  profession  in  India. 

A.  D.  Mody  (Bombay)  :  In  seconding  the  vote  of  thanks  for 
the  valuable  address,  I  maj^  say  that  our  President  is  well  known 
in  the  scientific  world.  His  researches  as  regards  vaccine  are 
simply  invaluable  :  by  those  researches  thousands  of  lives  have 
been  saved.  I  have  great  pleasure,  as  a  representative  from 
Bombay,  in  seconding  the  vote  of  thanks,  as  especially  as  a 
member  of  the  Bombay  Municipal  Corporation  I  am  much  in- 
terested in  sanitary  questions  in  India. 

The  vote  of  thanks  was  passed  unanimously. 


THE  NEED  OF  A  SANITAEY  SEE  VICE 
FOE  INDIA. 

BY  W.  J.  SIMPSON,  M.D.,  M.B.C.P.,  D  P.H. 

Indian  medical  men  have  always  taken  an  interest 
in  the  sanitation  of  those  parts  of  India  in  which  they 
have  been  stationed  and  have  from  time  to  time  pressed 
on  the  attention  of  the  Government  the  desirability  of 
introducing  measures  for  the  removal  of  unhealthy 
conditions.  These  representations  have  invariably 
received  careful  and  courteous  consideration,  and  have 
been  attended  with  considerable  success,  for  to  them 
are  due,  firstly,  the  vast  improvement  in  the  health  of 
the  army,  which  has  taken  place  ;  secondly,  the  appoint- 
ment of  Sanitary  Commissioners  with  its  consequent 
recording  of  the  health  conditions  of  the  civil  popula- 
tion, the  collection  of  statistics,  the  recent  sanitary 
progress  effected  in  large  towns,  notably  in  water 
supply,  the  spread  of  vaccination  and  the  management 
of  large  fairs  ;  and,  thirdly,  the  appointment  of  Central 
Boards  of  Health  in  each  province,  all  of  which  may  be 
justly  claimed  by  the  Indian  Government  as  achieve- 
ments of  no  small  importance,  and  on  which  they  mav 
be  warmly  congratulated.  Not  then  forgetful  of  the  past 
and  of  the  advances  which  have  been  made  under 
great  difficulties,  we  medical  men  shall,  however,  only 
be  following  our  old  traditions  when  we  undertake  to 
point  out  the  great  defects  in  the  existing  system  of 
sanitation  in  India  and  the  measures  necessary  for 
further  progress.  And  this  is  the  purpose  of  the 
present  paper. 

There  is  no  necessity  of  marshalling  an  array  of 
striking  statistics  to  prove  the  insanitary  condition  of 
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the  more  advanced  parts  of  India.    That  has  been  ' 
done  many  times  previously,  and  it  will  therefore  suffice 
in  passing  to  merely  bring  to  the  recollection  of  the 
members  of  the  Congress  that  in  lb92,  which  is  the 
year  dealt  with  in  the  last  report  issued  by  the  Sanitary 
Cyommissioner  of  India,  there  were  in  the  European 
army  1,509  admissions  and  876  deaths  from  enteric 
fever  ;  and  in  the  civil  population  out  of  over  7  millions 
deaths  recorded  more  than  |  million  are  ascribed  to 
cholera  and  over  4^  millions  to  fevers.    These  are  re- 
markable figures,  and  reveal  in  their  own  way  the  un- 
healthy state  of  the  country.    But  to  come  down  to  a 
still  later  period  than  that  of  the  Sanitary  Commis- 
sioner's report,  two  events  which  have  happened  during 
the  present  year  furnish  startling  evidence  of  the  unsafe 
condition  of  the  country  in  regard  to  health  matters. 
One  is  the  calamity  that  befell  the  East  Lancashire 
Regiment  stationed  at  Lucknow,  in  July  and  August, 
in  which,  notwithstanding  every  effort  on  the  part  of 
the  medical  officers,  out  of  a  total  strength  of  773  men 
138  were  attacked  with  cholera,  of  whom  92  died  ;  the 
other  is  the  disastrous  outbreak  of  cholera  which  occur- 
red in  August  last  in  the  Sir  Jamsetjee  Jejeebhoy  Hos- 
pital in  Bombay,  in  which  out  of  nearly  400  patients 
being  treated  in  the  Hospital  for  general  diseases  84 
were  attacked  with  cholera,  of  whom  66  died.  In 
army  and   civil  population    alike   then  the  defence 
against  preventible  disease  is  extremely  weak  and  un- 
certain.   There  can  be  no  doubt  about  the  preventible 
nature  of  typhoid  and  cholera,  and  this  being  so,  it  may 
be  asked  why  are  they  not  prevented.    For  India  the 
answer  to  this  question  is  plain  and  clear.    It  is  that  as 
regards  the  civil  population,  which  necessarily  aftects 
the  army  in  its  midst,  there  is  no  efficient  sanitary 
service,  whose  duty  it  is  to  prevent  preventible  disease. 
Impressed  though  I  have  been   for  a  long  time  with 
this  fact,  yet,  prior  to  placing   before  the  Congress 
my  views  relating  to  the  need  of  a  more  efficient 
sanitary  service  for  India  and  the  basis  on  which  that 
service   should   be  established,  I  felt  it  incumbent 
on  me  to  consult  a  number  of  the  Civil  Surgeons 
distributed  over  different   parts  of   India  and  invite 
their    opinions  on  the  subject  of  municipal  sanita- 
tation.    I  confined  myself  to  municipal  sanitation,  for 
it  seemed  to  me  desirable  to  follow  the  lines  of  least 
resistance  and  endeavour  to  secure  efficiency  here  before 
attempting  seriously  any  advance  in  the  direction  of 
village  sanitation.  With  that  object  in  view,  I  addressed 
to  the  Civil  Surgeons  the  following  questions  : — 

1.  As  a  Civil  Surgeon,  have  you  sanitary  duties 

in  the  municipahty  ?  (5.)  In  what  do  these 
duties  consist  ?  (c)  Does  the  municipality 
place  at  your  disposal  a  certain  sum  of  money 
for  this  work  ? 

2.  Do  you  think  the  existing  arrangements  good 

or  not  ?  and  why  ? 

3.  "What  organization  for  sanitary  inspection  and 

sanitary  duties,  excluding  vaccination,  exists  in 
the  municipality  ?  (6)  Is  this  organization 
under  the  chairman  of  the  municipality  or 
directly  under  yourself  ? 


4.  If  there  is  an  organization,  what  modifications  or 

improvements  do  you  think  desirable  ? 

5.  Apart  from  the    Sanitary    Commissioner  and 

Deputy  Sanitary  Commissioners  of  the  Pro- 
vince, do  you  think  that  a  quahfied  local  Sani- 
tary Inspector  or  Sanitary  Officer  should  be 
attached  for  sanitary  work  to  the  muni- 
cipality ? 

6.  Should  this  Sanitary  Officer  be  under  the  Chair- 

man of  the  municipality  or  under  the  Civil 
Surgeon  ? 

7.  Do  you  think  that  some  of  the  sanitary  duties  could 

be  combined  with  those  of  the  present  Assis- 
tant Surgeon,  or  should  there  be  an  additional 
qualified  man  paid  by  the  municipality  placed 
under  the  Civil  Surgeon  for  that  purpose  ? 
Some  70  Civil  Surgeons  responded  to  my  invitation, 
many  of  them  supplementing  the  space  I  had  allotted  to 
each  question  by  private  letters  entering  more  fully  into 
the  matter.  All  exhibited  a  keen  interest  in  the  subject, 
and  my  first  duty  on  this  occasion  is  to  cordially  thank 
those  gentlemen  for  their  great  courtesy  and  assistance. 
A  resume  of  their  opinions  has  been  attached  to  this 
paper,  and  it  is  remarkable  how  unanimous  these  opinions 
are  on  the  unsatisfactory  state  of  the  present  arrange- 
ments, the  powerlessness,  as  a  rule,  of  the  Civil  Surgeon 
in  sanitary  matters  and  the  necessity  for  improvement. 
Equally  unanimous  are  the  opinions  given  regarding  the 
undesirability  of  the  Assistant  Surgeon  taking  over  any 
sanitary  duties,y?r.?i,  because  he  appears  to  be  a  very  hard- 
worked  official,  and,  secondly,  because  sanitary  functions 
devolving  upon  him  would  likely  render  him  unpopular 
and  disturb  the  confidence  and  esteem  he  is  now  held 
in  by  his  patients.    Instead  of  employing  locally  the 
Assistant  Surgeon  for  superintending  sanitary  matters, 
most  of  my  correspondents  are  in  favor  of  a  specially 
qualified  man,  some  of  them  suggesting  officers  in  the 
Subordinate  Medical  Department,  such  as  Apothecaries, 
others.  Civil  Hospital  Assistants.    Among  the  sugges- 
tions is  one  that  in  each  province  there  should  be  a  staff 
of  Assistant  Surgeons  trained  in  hygiene  and  sanitation 
especially,  graded  and  receiving  the  same  pay  as  Assis- 
tant Surgeons  in  the  medical  branch,  the  higher  grad- 
ed men  being  employed  by  the  larger  municipalities  ; 
but  Assistant   Surgeons  in  the  sanitaiy  branch  not 
to  be  interchangeable  with  those  of  the  medical  branch. 
These   sug-gestions    and  others  to    be  found  in  the 
summary  of  opinions  in  the  appendix  disclose  the  sym- 
pathetic interest  with  which  the  whole  question  of 
avoidable  sickness  and  its  prevention  is  considered  by 
the  Civil  Surgeons. 

From  the  information  I  have  collected  it  is  evident 
that  the  power  in  sanitary  matters  lies  wholly  with  the 
municipalities.  Government  in  an  undefined  way 
expects  the  Civil  Surgeon  to  be  the  adviser  on  sanitation 
to  the  municipalities  in  his  district,  but  has  invested  him 
with  no  real  authority  or  power  to  enforce  his  recom- 
mendations, or  see  that  they  are  carried  out,  and  unless 
he  happens  to  be  chairman  of  the  municipality  as  at 
Puri,  a  circumstance  due  mainly  to  special  attention 
having  been  directed  to  the  insanitary  condition  of  this 


224 


SECTION  OF  PUBLIC  HEALTH. 


town,  or  unless  the  chairman  of  the  municipality  hap- 
pens to  be  a  European  who  is  ready  to  listen  to  the 
Civil  Surgeon's  advice  the  system  breaks  down.  As  a 
member  of  the  Board  the  Civil  Surgeon  may  by  his  per- 
sonal influence  be  able  to  get  many  improvements 
carried  out,  especially  if  they  do  not  involve  much 
expense.  As  a  general  rule,  however,  should  a  Civil 
Surgeon  in  the  peculiar  position  he  now  occupies,  make 
himself  active  in  sanitary  matters,  his  want  of  power  is 
soon  brought  home  to  him  by  his  advice  being  dis- 
regarded or  by  a  polite  note,  stating  that  there  are  "  no 
funds  available."  On  the  other  hand,  it  not  unfre- 
quently  happens  that  the  Civil  Surgeon's  time  is  so 
occupied  with  his  medical  duties  that  it  is  quite 
impossible  for  him  to  devote  his  attention  to  sanitary 
matters. 

The  consequence  of  the  delegation  of  power  in 
sanitary  matters  to  local  authorities  without  introducing 
simultaneously  an  effective  system  of  authoritative 
guidance  and  control,  has  not  been  sufficiently  realised, 
nor  has  its  paralysing  effect  been  sufficiently  appreciated 
to  arouse  the  Government  to  action.  From  a  sanitary 
point  of  view,  it  is  deplorable  that  the  introduction  of 
local  self-government  should  have  placed  the  sanitary 
administration  of  the  country  in  such  a  position.  In 
every  great  progressive  measure  introduced,  much  that 
is  unexpected  and  unforeseen  is  almost  certain  to  subse- 
quently manifest  itself  and  require  after  adjustment. 
So  it  has  happened  with  the  scheme  of  local  self-govern- 
ment for  the  more  advanced  parts  of  India.  The  defect 
which  is  the  most  patent  and  the  most  injurious  is 
the  total  absence  of  any  machinery  to  carry  on  local 
Government  sanitation.  The  transfer  of  jjower  and  of 
duties  relating  to  public  health  to  local  authorities  to- 
tally unacquainted  with  the  principles  or  practice  of 
preventive  medicine  and  the  omission  to  provide  at 
the  same  time  an  efficient  and  strong  local  and  central 
agency  to  guide  and  control  these  authorities,  are  the 
two  important  factors  at  work  bringing  discredit  on 
local  self-government  and  impeding  sanitary  progress 
in  this  country  as  a  whole. 

The  kind  of  agency  and  the  necessity  for  it  will  be 
best  shown  by  a  comparison  of  the  sanitary  service 
in  England  and  that  in  India. 

In  England  with  a  population  of  a  little  over  29  mil- 
lions and  an  area  of  58,310  square  miles,  there  are  over 
1,300  medical  officers  of  health  for  municipalities  and 
sanitary  areas,  rural  and  urban.  There  are  also  12 
county  medical  officers  of  health  and  more  are  being 
gradually  appointed.  These,  with  the  army  of  Sanitary 
Inspectors  under  them,  constitute  the  local  agency  of 
the  sanitary  service  in  England.  In  addition,  there  is 
the  central  agency  of  the  local  Government  Board  with 
14  medical  officers  and  medical  inspectors,  whose  time 
is  entirely  devoted  to  enquiries  into  special  outbreaks, 
inspection  work  and  control  of  local  authorities. 

This  organization  is  gigantic  when  compared  with 
that  in  India,  where  the  guidance  and  control  of  local 
sanitary  authorities  might  be  considered  to  be  more 
needed  than  in  England. 


Bengal,  one  of  the  principal  and  most  advanced  pro- 
vinces of  India,  which  is  more  than  2^  times  the  area  of 
England  and  contains  nearly  2^  times  its  population,  has 
a  Health  Officer  for  the  metropolis,  48  Civil  Surgeons, 
who  are  ex-ofjicio  Health  Officers  and  whose  unsatis- 
factory position  has  already  been  alluded  to,  one  Sani- 
tary Commissioner  and  three  Deputy  Sanitary  Com- 
missioners. Were  Bengal  alone  provided  with  the  same 
strength  of  sanitary  officers  per  population  and  per 
area  as  in  England,  then  instead  of  4  Sanitary  and 
Deputy  Sanitary  Commissioners,  there  would  be  35,  and 
some  3,200  Health  Officers.  I  am  not  including  in  this 
list  the  army  of  Sanitary  Inspectors,  who  in  England 
are  necessarily  more  numerous  than  the  Health  Officers  ; 
nor  Sanitary  Engineers,  of  whom  there  is  now  a  large 
number.  This  contrast  will  serve  to  show  the  defence- 
less state  of  Bengal  against  disease,  the  absence  of  the 
possibility  of  efficient  administration  in  health  matters 
and  the  necessity  for  large  and  comprehensive  changes. 
Moreover,  that  which  prevails  in  Bengal  prevails  more 
or  less  and  is  necessary  in  Madras,  Bombay,  the  N.-AV. 
P.  and  Oudh,  the  Central  Provinces,  and  the  more 
advanced  parts  of  the  Punjab,  Assam  and  Burmah. 
In  the  less  advanced,  I  am  inclined  to  think  that  the 
planter  and  road-maker  are  the  best  sanitary  agents. 
Until  the  administration  of  public  health  is  placed  on 
something  like  a  proper  basis,  it  is  premature  to  blame 
the  local  authorities  in  India  for  their  incapability  in 
coping  with  insanitary  conditions.  Without  a  strong 
local  and  central  agency  to  guide  and  assist  them  the 
efforts  of  the  local  authorities  at  the  best  must  be  mis- 
directed and  costly,  for  sanitation  is  no  exception  to 
the  rule  which  pertains  to  all  specialities,  viz.,  that 
knowledge  is  necessary  for  its  practice. 

The  visits  of  the  Sanitary  Commissioner  and  his 
criticism  and  advice  in  the  .  shape  of  reports  are  infre- 
quent and  not  well  understood.  The  reports  necessarily 
contain  a  dreadful  picture  of  sins  of  omission  and 
commission,  and  show  a  large  amount  of  work  to  be 
done.  The  effect  on  the  local  authority  is  bewilderment 
as  to  how  the  suggested  improvements  should  be  made, 
succeeded  by  alarm  as  to  jirospective  cost.  A  spasmodic 
and  feeble  attempt,  of  varying  duration  but  never  long, 
is  usually  made  to  do  something,  but  the  attempt  soon 
breaks  down  and  the  old  condition  of  affairs  re-appears, 
while  the  plea  of  poverty  and  want  of  funds  is  brought 
forward  as  an  excellent  reason  for  letting  things  re- 
main as  they  were.  The  usual  phrase  employed 
against  nearly  every  proposed  sanitary  improvement 
is  cost  and  want  of  funds.  By  repetition  the  expres- 
sion has  almost  gained  an  axiomatic  position  in  Indian 
sanitation,  and  is  permitted  to  pass  as  something 
indisputable.  In  populous  towns  the  cost  must  avowed- 
ly be  great,  for  the  requirements  are  large  and  tax  the 
ingenuity  of  the  most  economical  sanitary  engineers. 
Still  it  should  not  be  forgotten  that  the  funds  available 
are  also  proportionately  large.  In  small  towns  and 
villages  it  is  quite  exceptional  for  the  necessary  improve- 
ments to  be  beyond  the  resources  of  the  locality,  if 
these  are  carefully  hup})anded.  It  is  not  with  the 
construction  of  large  engineering  works  that  the  sanita- 
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tion  of  the  major  portion  of  India  has  to  be  commenced. 
Were  every  municipality  to-day  made  a  present  of  the 
most  costly  schemes  and  placed  in  the  best  conditions 
as  to  its  water-supply,  drainage  and  conservancy,  each 
would  be  in  an  unhealthy  condition  in  the  course  of  a 
year,  were  there  no  one  with  authority  and  special 
knowledge  in  the  locality  to  supervise  its  public  health. 

As  in  other  countries  three-fourths  of  the  sanitary 
work  to  be  done  in  India  consists  in  the  checking  of 
epidemics  and  the  strict  enforcement  locally  of  good 
sanitary  laws,  not  so  much  by  costly  structural  works — 
though  in  large  cities  these  also  become  necessary — but 
by  systematically  and  constantly  removing,  checking 
and  preventing  those  conditions  detrimental  to  health, 
which  individuals,  from  ignorance,  carelessness  or  greed, 
insist  on  establishing.  For  this  purpose  a  knowledge 
of  the  laws  of  health  and  of  their  application  to  the  condi- 
tions of  city,  town,  village  or  district  is  requisite,  which 
can,  only  be  acquired  by  special  training.  Progress 
can  be  made  under  no  other  conditions.  The  supposi- 
tion that  any  body  of  men,  be  they  ever  so  highly  edu- 
cated, municipal  commissioners  or  others,  in  India 
or  elsewhere,  possess  intuitively  a  knowledge  of  the 
laws  of  health  and  of  preventive  medicine  and  are  able 
to  apply  that  knowledge  in  a  practical  and  effective 
manner,  will  not  stand  the  slightest  examination.  It  is 
obviously  unsound,  and  a  sanitary  administration  based 
on  such  an  assumption  would  be  mere  charlatanism. 
For  any  effective  administration  a  sanitary  service  of 
trained  men  is  required,  who  shall  be  interested  in  the 
special  work  ;  and  the  question  comes  to  be,  how  such 
a  service  shall  be  formed  in  India  on  the  most  eco- 
nomical and  efficient  plan.  I  suggest  that  it  should 
be  done  by  developing  and  enlarging  for  purposes 
of  control,  enquiry  and  scientific  work,  the  existing 
imperial  and  provincial  agency  under  the  Sanitary 
Commissioner,  and  also  by  creating  a  new  agency  for 
local  work.  This  new  agency,  which  should,  as  a  rule, 
be  indigenous  in  its  nature,  would  open  up  to  the 
Indian  medical  talent  of  the  country  a  new  field  of 
activity  and  occupation.  Both  agencies  would  be  so 
connected  that,  in  the  event  of  particular  individuals, 
distinguishing  themselves  and  showing  special  aptitude 
in  the  local  service,  the  reward  would  be  promotion  to 
the  central  service. 

It  is  unnecessary  here  to  enter  into  the  details  of 
a  scheme  of  this  kind.  All  that  is  necessary  is  to  indi- 
cate the  broad  outlines  which  are  as  follows  : — 

1.  The  complete  separation  of  the  sanitation  of  the 

army  and  of  the  military  cantonments 
from  that  of  the  civil  population. 

2.  The  special  sanitary  training  of  students  in  the 

medical  and  veterinary  colleges  and  schools 
of  India  ;  and  the  affording  to  other  classes 
of  students  facilities  for  obtaining,  when 
desired,  special  training  in  sanitary  engineer- 
ing and  architecture  in  the  engineering 
colleges  and  technical  schools. 

3.  The  compelling  of  each  municipality  or  com- 

bination or  group  of  municipalities  or  local 
authorities  to  appoint  a  Health  Officer  after 


a  certain  date.  Such  Officer's  appointment, 
pay,  leave,  dismissal,  etc.,  being  subject  to  the 
approval  of  the  Sanitary  Commissioner. 

4.  The  formation  on  every  municipal   board  of  a 

small  but  special  sanitary  committee  with  a 
medical  man,  and,  when  possible,  the  Civil 
Surgeon  as  president  and  the  compulsory 
setting  aside  annually  of  a  certain  sum  of 
money  to  be  placed  at  the  committee's  disposal 
for  sanitary  work  only. 

5.  The  appointment  of  the  Civil  Surgeon  on  a  proper 

remuneration  with  defined  powers  as  Chief 
Consultant  Health  Officer  of  the  district,  and 
in  those  places  in  which  he  is  not  available 
either  owing  to  overwork  or  other  cause,  the 
appointment  of  a  special  district  Health 
Officer. 

6.  The  placing  of   the  local  and  district  Health 

Officers  in  close  relationship  with  the  Sanitary 
Commissioner  of  the  Province. 

7.  The  placing  of  the  Provincial  Sanitary  Commis- 

sioners in  touch  with  the  Imperial  Sanitary 
Office. 

8.  The    representation    of  health  matters  on  the 

Imperial  Council. 
To  deal  with  the  army  first,  I  would  remove  the  whole 
of  the  sanitary  administration  of  the  army  from  the 
Sanitary  Commissioner  with  the  Government  of  India, 
and  place  it  under  the  army  medical  authorities.  The 
civil  population  is  quite  sufficient  for  the  sanitary 
Commissioner  with  the  Government  of  India  to  deal 
with.  The  army  should  possess  its  own  sanitary  organiza- 
tion, and  it  should  certainly  possess  full  control  over 
its  permanent  military  stations,  and  every  cantonment 
should  have  a  well  defined  and  extensive  neutral  zone, 
separating  it  from  the  districts  under  the  several 
local  authorities  around  them.  No  one  not  really 
belonging  to  that  cantonment  should  be  allowed  to  live 
within  that  zone.  The  strip  of  land  should  be  grass  land 
and  used  for  parade  purposes,  and  a  dairy  farm  might 
be  placed  on  .part  of  it,  and  directly  under  the  control 
of  the  cantonment  authorities.  The  present  unsatisfac- 
tory condition  of  affairs  in  regard  to  cantonments  may 
be  seen  by  the  members  of  the  Congress  at  Dum-Dum, 
a  few  miles  from  Calcutta.  There  they  will  see  filthy 
bazaars,  filthy  bustees  and  filthy  tanks  in  close  proximity 
to  the  cantonment  and  a  public  road  passing  through 
the  cantonment  itself.  In  autumn  last  64  natives 
and  2  Europeans  were  attacked  with  cholera  within  a 
stone's  throw  of  the  British  Infantry  lines.  Of  the  3.3 
deaths  which  occurred,  the  first  15  were  around  one 
tank  and  quite  near  to  the  cantonment  bazaar.  The 
Cantonment  Magistrate  lives  at  Barrackpur,  of  which 
place  he  has  also  charge.  Both  Magistrate  and  the 
Dum  Dum  Municipal  authorities  were  written  to,  but 
few  steps  were  taken.  A  young  medical  officer,  Surgn. 
Captain  Winter,  who  acts  as  assistant  to  the  Civil 
Surgeon  of  the  24-Pergunnahs,  did  everything  he 
could  to  allay  the  epidemic,  but  he  had  no  special 
power.  The  military  authorities  were  practically 
helpless,  until  I  suggested  that  Surgeon-Major  Harwood 
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should  take  the  matter  into  his  own  hands,  quite 
irrespective  of  law  or  power,  get  the  police  to  place 
a  policeman  over  the  infected  tank  to  prevent  people 
from  drinking  the  water,  and  as  soon  as  possible  to 
empty  a  cartload  of  chloride  of  lime  into  the  tank. 
Surgeon- Major  Harwood  succeeded  in  getting  the 
policeman  who  appears  to  have  thought  so  lightly  of  his 
duties  that  he  drank  the  water  himself,  and  died  of 
cholera  within  24c  hours.  This  had  more  effect  on  the 
inhabitants  than  any  previous  warnings,  and  deterred 
them  from  further  drinking  of  the  tank  water,  and  in  the 
meantime  chloride  of  lime  and  phenyle  was  thrown 
into  the  tank.  Other  tanks,  however,  by  this  time  had 
become  polluted  with  the  cholera  organism,  and  it  is 
impossible  to  know  what  might  have  happened,  had  not 
a  filtered  water  supply  to  the  troops  been  just  com- 
pleted, and  Surgeon-Major  Harwood  had  the  new 
supply  promptly  turned  on,  a  standpost  being  conve- 
niently situated  on  the  very  banks  of  the  polluted  tank. 
An  interesting  sequel  to  Surgeon-Major  Harwood's 
throwing  the  cartload  of  lime  and  other  disinfectant 
into  the  tank  is  a  letter  from  a  pleader  in  Calcutta, 
threatening  him  with  legal  proceedings,  unless  he  pays 
Rs.  400  to  the  man  who  leased  the  tank  for  fishing 
purposes.  The  fish,  of  course,  died,  and  had  to  be 
promptly  removed  and  buried.  This  account  of  Dum- 
Dum  and  its  cholera  will  show  that  reform  in  sanitary 
matters  in  relation  to  the  troops  is  urgently  needed. 

To  pass  on  to  the  sanitary  administration  of  the 
civil  population,  the  first  essential  is  a  trained  service, 
and  the  only  way  in  which  the  material  is  to  be  obtained 
from  which  such  a  sanitary  service  can  be  drawn  is  by 
special  education  at  the  medical  and  veterinary  schools 
and  colleges.  In  vernacular  and  European  medical 
colleges  and  schools  a  special  course  of  hygiene  should 
form  a  compulsory  part  of  the  ordinary  curriculum. 
Something  of  the  kind  exists  in  the  medical  colleges,  but 
it  is  far  from  meeting  the  requirements  of  the  time. 
Special  degrees  and  diplomas  in  public  health  might 
also  be  instituted,  the  examination  for  which  should  be 
open  only  to  those  who  have  undergone,  in  addition 
to  the  ordinary  course  of  hygiene,  a  six  months 
practical  training  in  public  health  and  laboratory  work. 
Aspirants  to  the  position  of  Sanitary  Engineers, 
Municipal  Engineers,  Secretaries  to  the  smaller  Muni- 
cipalities, Superintendents  and  Sanitary  Inspectors, 
should  also  possess  a  knowledge  of  sanitation,  and  oppor- 
tunities ought  to  be  afforded  them  of  studying  that 
part  of  sanitary  science  with  which  they  may  be  called 
upon  to  deal,  and  for  this  purpose  I  would  advocate  that 
sanitary  engineering  and  architecture  should  be  taught 
at  Seebpore  College. in  India,  as  well  as  in  the  technical 
schools,  a  certificate  being  granted  to  those  pupils  who 
have  specially  qualified  themselves  in  these  and  kindred 
subjects  bearing  on  sanitation.  It  must  be  admitted 
that  certain  expenses  would  fall  on  the  Government  in 
the  appointment  of  a  professor  and  assistant  professors 
and  the  establishment  of  a  properly  equipped  laboratory 
at  each  of  the  schools  and  colleges,  but  the  cost  might 
be  reduced  by  the  laboratories  and  staff  being  utilised 
for  the  sanitary  examination  of  food,  water  and  other 


articles  sent  by  the  municipalities  in  the  district,  a 
certain  contribution  being  made  by  each  of  the  larger 
ones  according  to  its  size  and  importance.  An  arrange- 
ment of  this  kind  would  secure  a  number  of  centrally 
situated  laboratories,  to  which  the  whole  scientific  work 
of  the  surrounding  districts  could  converge.  It  would 
save  the  larger  municipalities  the  expense  of  providing 
a  laboratory  for  themselves.  It  would  insure  an  ample 
supply  of  articles  at  every  medical  school  for  teaching 
purposes,  and  it  would  furnish  the  Government  with 
laboi'atories,  where  any  particular  kind  of  research 
pertaining  to  medicine  could  be  carried  on. 

With  a  body  of  trained  men  ready,  the  next  step  is 
to  compel  every  municipality  or  combination  of  local 
authorities,  after  a  specified  date,  for  instance  in  1900 
or  1902,  to  appoint  a  qualified  Health  Officer,  whose 
duties  would  be  to  superintend  the  registration  of 
vital  statistics,  the  vaccination  of  those  within  his 
jurisdiction,  and  the  sanitation  of  the  locality  under  him. 
He  would  work  with  the  special  sanitary  committee 
in  each  municipality — an  arrangement  which  by  separat- 
ing general  municipal  matters  from  those  relating  to 
sanitation  would  secure  closer  attention. 

He  would  also  be  in  direct  communication  with  the 
Civil  Surgeon  or  District  Health  Officer,  and  through 
him  with  the  Sanitary  Commissioner-  The  Civil 
Surgeon  of  the  district,  or  specially  ap{)ointed  District 
Health  Officer,  would  in  some  respects  correspond  to  the 
county  Health  Officer  in  England  and  the  Collector 
to  the  county  authority. 

Under  the  proposed  arrangements  there  is  no  neces- 
sity for  the  Sanitary  Commissioner  of  the  Province, 
who  should  be  the  Director  of  the  department  travel- 
ling about  from  place  to  place  and  performing  the 
duties  of  an  Inspector  ;  nor  would  the  Deputy  Sanitary 
Commissioners  occupy  their  time  in  general  inspection, 
but  devote  their  attention  to  enquiries  into  special 
outbreaks  of  diseases  and  their  causes,  to  investiga- 
tions into  the  causes  of  continued  or  special  unhealthi- 
ness  of  particular  localities  and  to  visiting  particular 
municipalities  at  the  request  of  the  District  Health 
Officer  made  to  the  Sanitary  Commissioner.  Attached  to 
the  Sanitary  Board,  which  is  already  formed,  should  be 
two  or  more  Sanitary  Engineer  Inspectors  to  enquire 
into  and  report  to  the  Board  the  cost,  efficiency  and 
character  of  any  scheme  of  water  supply  and  drainage 
proposed  by  a  municipality.  It  is  not  the  function  of 
the  Board  to  draw  up  schemes  for  any  local  authority, 
but  to  check  proposals  that  are  costly,  insanitary  and 
inefficient. 

Lastly,  in  any  scheme  of  a  sanitary  service  devised,  no 
thoughtful  sanitarian  can  lose  sight  of  the  fact  that  in 
a  country  like  India  sanitation  is  intimately  connected 
with  the  food  question.  If  7^  millions  people  die 
annually  more  than  that  number  are  born  and  live. 
Protection  of  the  population  by  sanitary  measures 
renders  the  number  of  mouths  to  be  filled  more  numer- 
ous. Against  this  may  be  placed  the  fact  that  with  a 
better  state  of  health,  permitting  of  more  steady  labour, 
food  production  is  also  increased.  But  it  appears  to  me 
that  the  sanitation  which  limits  itself  to  the  diseases  of 
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man  is  very  incomplete.  Sanitary  science  deals  not  only 
with  the  diseases  of  man  but  with  those  of  animals  and 
of  the  vegetable  world.  A  sanitary  department  should 
include  in  its  duties  the  preservation  of  the  cattle  of  the 
country  from  the  murrains  and  plagues,  by  which  they 
are  constantly  attacked,  and  the  preservation  from  pests 
and  blights  of  the  agricultural  products  of  the  fields. 
With  that  view  provision  should  be  made  for  the  in- 
vestigation of  these  and  the  adoption  of  the  best  means 
of  preventing  them.  The  civil  veterinary  department 
should  form  a  part  of  the  sanitary  service.  The  extra 
work  done  in  the  fields  by  the  animals  saved  from 
epizootics  with  the  extra  produce  and  saving  to  the 
farmer  will  develop  an  additional  source  of  food  supply, 
besides  the  milk  and  its  products  derived  from  the 
milch  cows  preserved  from  disease.  Similarly  that 
portion  of  the  agricultural  department  concerned  with 
disease  of  field  or  other  produce  should  be  amalgamat- 
ed with  the  sanitary  service  of  the  country. 

As,  however,  the  investigation  of  disease,  whether 
that  of  man,  beast  or  plant,  forms  rather  the  scientific 
department  of  a  sanitary  service  as  distinguished  from 
the  administrative,  this  portion  might  be  merged  into 
one  Scientific  Institute  for  India,  consisting  of  experts 
in  the  several  branches  and  under  the  Sanitary  Com- 
missioner  of  India. 


SOME  POINTS  RELATING  TO  SANITARY 
POLITY  IN  INDIA. 

BY  A.  J.  HUGHES,  M.I.C.E.,  P.S.S.,  CLE. 

The  efficiency  of  a  sanitary  administration  mainly  de- 
pends upon  three  principal  factors : — 

1st. — The  collection  and  scientific  arrangement  of  accurate 
vital  statistics. 

2nd. — Simple  local  ailministrative  machinery  for  the  initia- 
tion, construction,  organization  and  maintenance  of  the  necessary 
works  and  measures  and  for  providing  ways  and  means  to  meet 
their  cost. 

3rd. — The  efficiency  of  a  controlling  central  authority  charg- 
ed witli  the  duty  of  keeping  the  local  authorities  active  in  the 
discharge  of  the  duties  imposed  upon  them  by  law. 

The  science  of  sanitation  may  be  said  to  be  based 
entirely  on  deductions  from  carefully-prepared  vital 
statistics,  made  and  arranged  by  members  of  the  medi- 
cal profession. 

In  India  the  progress  of  sanitary  reform  depends  in 
no  small  degree  on  the  clearness  and  directness  by  which 
the  state  of  the  public  health  can  be  indisputably  proved 
to  be  dependent  on  given  conditions,  which  it  is  within 
the  powers  of  local  authorities  to  remove.  Correctly 
stated  vital  statistics  may  be  said  to  be  the  lever  by 
which  pitblic  opinion  can  he  moulded  to  sanction  the 
measures  of  taxation  and  restraint  necessary  in  the 
common  interests:  because  they  appeal  most  strongly 
to  the  principle  of  self-preservation;  they  afford  the 
inost  reliable  standard  of  administrative  efficiency ;  and 
they  constitute  the  safest  guide  to  municipal  progress. 
The  compilation  of  accurate  and  carefully-arranged 
vital  statistics  is,  therefore,  the  first  and  most  important 
step  in  provincial  sanitary  administration. 


The  broad  facts  of  vital  statistics  are  in  Bengal  at 
present  collected  through  the  agency  of  the  village 
chowkidars  by  the  police  department.  The  births  and 
deaths  rudely  classified  under  cholera,  small- pox,  fever, 
and  other  causes  are  entered  in  a  simple  foim  of  register 
supplied  to  the  village  chowkidars,  and  these  registers 
are  produced  at  a  weekly  muster  appointed  for  each 
circle  on  stated  days,  and  entered  at  central  police 
station  in  circle  registers.  If  ordinary  care  and  inter- 
est is  taken  by  the  District  Suxoerintendent  of  Police 
and  the  District  Magistrate  in  working  the  system,  the 
figures  thus  collected  with  regard  to  the  total  number 
of  births  and  deaths  are  probably  sufficiently  exact  for 
practical  purposes,  and  at  all  events  we  cannot  expect 
to  secure  any  better  machinery  in  collecting  vital  statis- 
tics for  some  time  to  come.  They  are  only  very  approxi- 
mately reliable  as  regards  the  classification  of  the  prin- 
cipal diseases. 

In  the  published  returns  they  are  classified  by  circles 
having  populations,  varying  from  50,000  to  150,000,  and 
by  districts  and  towns,  and  in  this  form  the  chief 
lessons  which  could  be  derived  from  the  facts  available 
are  lost. 

Arranged  in  this  way  it  is  only  possible  to  judge 
generally  of  the  standard  of  public  health  in  very 
large  sections  of  the  community.  What  is  wanted  in 
the  case  of  towns,  for  instance,  is  that  the  unit  of  regis- 
tration should  be  the  smallest  practically  obtainable. 
The  ward  is  generally  too  large  a  unit,  the  molmlla  is 
generally  sufiiciently  well  defined  for  practical  purposes, 
in  order  to  localize  the  death-rates  and  accentuate  the 
causes  which  produce  them.  At  present,  in  Bengal, 
under  the  excellent  management  oi  the  present  Sanitary 
Commissioner,  we  are  only  beginning  our  crusade  against 
the  demon  of  disease,  and  it  is  evident  at  the  outset 
that  we  can  only  proceed  slowly  and  tentatively  against 
the  main  factors  of  defective  drainage,  sewerage,  con- 
servancy, and  water-supply,  which  make  up  the  greater 
portion  of  the  preventible  death-rate. 

It  is  well-known  that  the  average  death-rate  cf  a 
town  gives  a  veiy  imperfect  idea  of  the  sanitary  re- 
quirements, or  of  the  consequences  of  the  neglect  of 
elementary  measures  of  sanitation.  When  the  death- 
rate  is  analysed  and  localised,  it  becomes  evident  that 
not  only  are  there  unhealthy  and  healthy  towns,  but 
healthy  and  persistently  unhealthy  quarters  of  the  same 
town,  and  that  certain  insanitary  conditions  are  always 
found  to  prevail  in  these  unhealthy  quarters.  It  will 
generally  be  found  that  in  every  town  there  are  certain 
mohtillas  with  death-rates  from  tkree  to  four  times  the 
average  death-rate  due  to  distinctly  removable  insani- 
tary conditions.  By  thoroughly  analysing  and  localis- 
ing the  death-rate  in  this  way,  I  have  generally  found 
it  possible  to  bring  home  to  the  local  authorities  in  a 
convincing  way,  which  no  other  line  of  argument  would 
effect,  the  urgent  necessity  of  simple  sanitary  regula- 
tions. I  submit  that  a  great  deal  more  has  to  be  done 
in  this  direction  to  bring  home  to  the  Local  Govern- 
ment and  the  Government  of  India,  the  terrible  in- 
stances of  annually  recurring  high  death-rates  in  cer- 
tain localities,  which  are  to  be  found  in  nearly  all  our 
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towns,  and  which  are  within  the  means  of  the  Municipal 
Boards  responsible  for  them  to  effectively  deal  with. 

Turning  next  to  the  health  of  our  rural  communi- 
ties and  to  districts  in  rice-growing  countries,  such 
as  Bengal,  the  existence  of  the  conditions  which  pro- 
duce malaria  can  never  be  wholly  removed ;  but  it  is 
clear  that  even  in  a  rice -growing  country  there  are 
healthy  districts  and  unhealthy  districts,  and  that  the 
effect  on  the  death-rate  of  the  ordinary  conditions 
which  produce  malaria  are  intensified  in  some  tracts  by 
the  want  of  good  diinking  water,  by  the  decay  of 
rivers,  on  the  high  banks  of  which  the  majority  of  the 
villages  are  built,  and  their  conversion  into  foul  cess- 
pools, by  shallow  tanks  filled  with  the  drainage  of  in- 
habited sites,  and  by  the  want  of  elementary  conser- 
vancy arrangements. 

To  produce  that  strong  public  opinion,  and  that 
strong  conviction  which  must  be  the  basis  of  executive 
and  administrative  action  by  the  Local  Government, 
new  force  must  be  given  to  the  statement  of  the  causes 
which  produce  abnormal  mortality  in  every  district  by 
better  arrangement  of  well  ascertained  localized  facts. 

Until  this  is  done  sanitary  progress  will  be  slow, 
and,  therefore,  I  have  placed  the  scientific  arrangement 
of  vital  statistics  foremost  on  the  list  of  factors  of  a 
sanitary  polity  for  India. 

The  justification  of  taxation  and  the  inconvenience 
of  sanitary  restraints  must  be  made  by  a  convincing 
statement  of  the  facts  to  be  dealt  with. 

With  regard  to  the  agency  by  which  this  arrange- 
ment of  vital  statistics  can  best  be  carried  out,  I  consi- 
der that  the  work  must  devolve  upon  the  Civil  Surgeon 
with  establishments  supplied  by  Districts  Boards  in 
Bengal. 

A  subordinate  Medical  Inspector  with  the  assistance 
of  the  District  Engineer  and  his  establishments  in  pre- 
paring the  necessary  maps  and  topographical  details, 
with  a  clerk,  is  probably  all  the  establishment  required. 
With  a  few  local  inquiries  conducted  by  the  Civil  Sur- 
geon and  his  Medical  Inspector  and  the  District  Engi- 
neer, and  his  staff,  under  the  instructions  of  the  CivU 
Surgeon,  the  local  machinery  would  be  complete. 

It  is,  I  believe,  essentially  necessary  to  make  the  Civil 
Surgeon  the  responsible  Health  Officer  in  every  district 
charged  with  the  duty  of  thoroughly  reporting  on  the 
public  health  and  the  causes  which  influence  it,  and  re- 
presentating  all  questions  connected  with  it  to  the  local 
authorities  and  to  Grovemment.  It  necessarily  follows 
that  he  must  be  provided  with  an  adequate  establish- 
ment to  enable  him  to  properly  discharge  those  duties. 
The  local  Health  Officer  would  be  generally  controlled 
in  his  proceedings  by  the  Central  Sanitary  Board, 
which  woTild  supply  him  with  forms  and  instructions 
and  order  such  special  local  medical  and  other  inquiries 
as  may  be  necessary  to  obtain  uniformity  of  procedure 
and  a  full  explanation  of  specially  high  death-rates 
whenever  they  occur.  The  second  principle  of  efficient 
sanitary  administration  I  have  described  to  be  the 
establishment  of  a  proper  system  of  local  authorities 
charged  with  the  execution  of  sanitary  measures  in  the 
common  interests. 


The  chief  local  agents  of  the  Central  Sanitary 
authority  in  Bengal  must  be  the  District  and  Local 
Boards  as  now  constituted,  and  for  some  time  to  come 
the  work  to  be  done  will  come  under  one  or  other  of 
the  following  heads  : — 

(a) — Registration  of  Vital  Statistics — 
In  Municipalities — 

(a)  — Water  works, 
(6) — Drainage. 

(c)  — Sewerage. 

(d)  — Conservancy, 
In  Districts — 

{a)  —Protected  wells. 

(b)  — Simple  village  conservancy  arrangements. 

(c)  — In  a  few  rare  cases  improving  decaying  drainages. 

(d)  — In  some  cases  changing  the  village  sile  is  frequently  the 

cheapest  step  to  take  where  tanks  abound  and  the  con- 
ditions are  difficult. 

In  most  of  these  cases  engineering  advise  is  requi- 
site, and  the  District  Engineer  is  the  only  available 
agent. 

I  have  no  doubt  whatever  that  the  District  Engineer 
should  be  the  cx-officio  chief  executive  agent  of  all 
Municipalities  in  his  district,  and  that  his  pay  should 
be  divided  between  the  Municipal  and  District  Boards. 

On  all  engineering  and  executive  questions  relating 
to  sanitation  the  District  Boards  should  be  advised  by 
the  central  controlling  authority  through  the  inspector 
of  local  works.  The  nature  of  this  advice  would 
mainly  depend  on  the  local  cii-cumstances  of  the  district 
and  its  requirements  as  set  forth  in  the  reports  of  the 
local  Health  Officer. 

For  some  time  to  come,  it  appears  ro  be  probable 
that  district  sanitation  will  not  go  much  beyond  mea- 
sures for  protected  well-water  supplies  carried  out  part- 
ly from  district  funds  imder  the  Local  Self-Govern- 
ment  Act,  and  partly  by  funds  voluntarily  contributed 
by  the  best  class  of  zemindars.  Legislation  on  th  j 
model  of  the  North- AVestern  Provinces  Riiral  Sanita- 
tion Bill  will  ultimately  be  necessary  to  empower  Dis- 
trict Boards  to  deal  more  fully  with  village  conservancy 
and  larger  water  supplies. 

The  District  Engineers  acting  imder  the  professional 
guidance  of  the  central  authority  conveyed  through 
the  inspectors  of  local  works  must  be  responsible  lor 
preparing  projects  for  water  supplies  and  drainages, 
works  and  conservancy  in  all  cases,  in  which  his  services 
are  requii-ed.  In  most  cases  these  officers  are,  in  my 
opinion,  qualified  and  able  to  do  this  work  in  addition 
to  their  normal  very  light  duties  as  district  road  sur- 
veyors with  some  guidance. 

The  engineering  inspectors  of  the  central  authority 
should  be  sufficiently  numerous  to  make  a  careful  in- 
spection of  every  town  and  district  at  least  once  a 
year. 

With  regard  to  municipal  towns,  it  may  be  said 
that  the  local  machinery  is  complete  for  the  construc- 
tion of  all  necessary  sanitary  works  and  measures. 

District  Boards  have  already  large  powers  with  re- 
gard to  village  sanitation  which  may  require  to  be 
enlarged. 
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The  law  provides  for  the  formation  of  local  bodies 
for  the  construction  of  drainage  works  of  collective 
agricultural  interest. 

Additional  legislation  is  under  consideration  for  the 
formation  of  other  local  bodies  for  carrying  out  drain- 
age works  when  the}^  are  required,  exclusively  for  sani- 
tary purposes.  It  may  be  said,  therefore,  that  the  legis- 
lative machinery  has  been  provided  for  a  very  complete 
sanitary  policy.  In  my  opinion  sufficient  motive  power 
has  not  been  provided  to  put  these  carefully-devised 
measures  into  the  proper  and  vigorous  action  required 
by  the  circumstances  of  the  cases  we  have  every  day  to 
deal  with,  and  this  at  once  brings  us  to  the  discussion 
of  the  third  point  of  administrative  efficiency  which  I 
wish  to  place  before  you,  viz.,  the  establishment  of 
adequate  control. 

The  Report  of  the  Royal  Sanitary  Commission 
appointed  in  England  in  1869-71  advised  that — 

"  The  adininistration  of  sauitary  law  should  be  made  imperative 
and  universal  throughout  the  kingdom,"  and  that  "  all  powers  ne- 
cessary for  the  liealtii  of  towns  and  country  should  be  in  every 
place  possessed  by  one  responsible  local  authority  kept  in  action 
and  controlled  by  a  supreme  authority." 

The  new  department  was  to  keep  "  all  local  authori- 
ties in  the  active  exercise  of  their  own  legally  ap- 
pointed and  responsible  functions ;  to  make  itself  ac- 
quainted with  default  and  to  remedy  it ;  to  direct  in- 
quiries, medical  or  otherwise ;  to  give  advice  and  new 
plans  when  required ;  to  sanction  the  larger  proceed- 
ings of  the  local  authorities ;  to  receive  complaints  and 
appeals ;  to  collect  medical  reports ;  to  issue  medical 
regulations  on  emergencies."  The  report  goes  onto 
advise  that  the  administration  of  the  laws  relating  to 
the  public  health  should  be  placed  under  one  Minister  ; 
that  the  central  authority  should  be  charged  with  the 
superintendence  of  all  sanitary  authorities  and  be 
provided  with  a  sufficient  staff  of  officers;  that  the 
central  authority  should  avoid  taking  to  itself  the 
actual  work  of  Local  Grovernment  and  confine  itself  to 
guidance  and  direction  only.  They  recommended  an 
elaborate  system  of  correspondences  between  the  central 
office  and  local  authorities.  Reports  of  aU  local 
health  officers  were  to  be  transmitted  to  the  central 
office  in  forms  supplied  for  the  purpose  with  spaces  for 
statements  as  to  the  condition  of  houses,  factories, 
water-supply,  drainage,  food,  and  other  recognised 
sources  of  ill-health. 

I  believe  that  we  cannot  do  better  than  follow  these 
broad  lines  in  our  Indian  system  of  administration. 
The  progress  of  sanitation  in  England  is  largely  due 
to  the  excellent  staff  of  experienced  Medical  and  Engi- 
neering Inspectors  acting  under  the  Central  Local  Gov- 
ernment Board  in  London  and  paid  by  the  Crown. 
Sanitary  progress  in  England  has  also  been  stimulated 
by  a  strong  educated  public  opinion  on  sanitary  ques- 
tion, foite  ed  and  promoted  by  an  independent  body  of 
medical  practitioners  and  professional  engineers  second 
to  none  in  the  world  in  ability  and  public  spirit.  The 
local  authorities  not  only  get  the  best  medical  advice  as 
to  the  abstract  measures  and  reforms  necessary,  but  they 
have  at  their  disposal  competent  Engineers  to  interpret 


this  abstract  advice  into  practical,  executive  action,  and 
deal  practically  with  the  questions  of  cost  and  taxation 
into  which  most  sanitary  measures  ultimately  resolve 
themselves. 

In  India  whatever  medical  and  engineering  advice 
is  necessary  mu&t  be  given  by  officers  of  Government. 
There  is  no  independent  body  of  engineers  or  medical 
practitioners,  and  we  have  to  deal  with  local  authorities 
with  little  experience  on  the  conduct  of  large  public 
affairs  and  imperfectly  acquainted  with  the  most  ele- 
mentary principles  of  sanitation.  On  the  other  hand, 
they  have  much  intelligence  and  a  keen  appreciation  of 
what  is  good  for  them,  and  if  care  is  taken  to  place  any 
sanitary  question  before  them  fully  and  fairly  in  a 
practical  way,  they  are  probably  not  more  difficult  to 
deal  with  than  similar  bodies  in  Em'ope. 

In  my  opinion  the  slow  and  unsatisfactory  progress 
of  sanitation  in  Bengal  is  mainly  due  to  the  absence  of 
that  adequate  control  from  a  central  sanitary  authority 
with  a  sufficient  staff  of  properly-trained  inspectors, 
which  constitutes  the  chief  feature  of  sanitary  admin- 
istration in  England. 

Another  retarding  circumstance  is  the  absence  of 
properly-arranged  vital  statistics,  by  which  alone  a 
strong  public  opinion  may  be  created  and  brought  to 
bear  on  sanitary  questions. 

Lastly,  we  have  to  deal  with  the  complete  want  of 
properly-trained  engineering  inspectors  to  place  before 
the  local  authorities  in  a  practical  way  the  nature  and 
cost  of  the  measures  and  works  necessai-y  to  remove 
sanitary  defects  and  ways  and  means  for  meeting  this 
cost. 

In  my  opinion  the  reports  of  the  medical  inspectors 
should  take  the  form  of  an  exhaustive  analysis  of  the 
vital  statistics  available  and  a  clear  statement  of  the 
practical  lessons  to  be  learned  from  them.  No  result 
can,  as  a  rule,  be  expected  from  these  reports,  unless  they 
are  made  jointly  with  a  Sanitary  Engineer  and  aie 
accompanied  by  a  definite  statement  of  the  practical 
measures  necessary  to  remedy  defects  in  sufficient  detail 
to  enable  the  local  authority  to  take  definite  executive 
action  on  them. 

We  have,  in  fact,  launched  a  number  of  local  autho-  ■ 
rities  utterly  inexperienced  in  administration  into  the 
difficult  field  of  sanitation,  without  sufficient  profes- 
sional guidance  and  practically  without  control. 

In  England  the  members  of  the  Central  Local  Gov- 
ernment Board  are  the  chief  ministers  of  State.  As 
long  as  the  functions  of  the  Central  Board  are  confined 
to  direction,  organization  and  control,  the  efficiency  of 
the  central  authority  will  mainly  depend  on  the  energy 
and  initiation  and  experience  of  its  professional  advis- 
ers, and  the  constitution  of  the  Central  Board  is  not  of 
much  importance. 

It  is,  however,  in  my  opinion  highly  desirable  to 
leave  the  progress  of  sanitary  improvement  entirely  in 
the  hands  of  the  persons  interested  in  it  and  as  far  as 
possible  free  from  the  direct  control  of  Government. 

In  Bengal  I  believe  that  progress  would  be  faster 
under  a  semi-independent  Central  Board,  the  members 
of  which  should  be  elected  by  the  Provincial  Board?, 
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charged  with  the  control  of  sanitary  and  all  local 
administrations  and  with  the  duty  of  providing  funds 
for  the  maintenance  of  the  necessary  controlling  estab- 
lishments by  proportional  contributions  from  local 
authorities.  Borrowing  powers  should  be  given  to  the 
Central  Board,  and  for  this  piu'pose  they  should  have 
power  to  hypothecate  the  Municipal  and  District  Board 
revenues  of  the  provinces. 

The  securities  of  Local  Boards  are  not  marketable. 
The  securities  of  a  Central  Board,  such  as  I  have 
described,  would  certainly  be  marketable,  and  at  least 
as  valuable  as  the  securities  of  the  Calcutta  Corpo- 
ration. 

On  the  very  small  scale  on  which  local  works  have 
hitherto  been  carried  out,  loans  from  the  Government 
of  India  have  answered  all  practical  purposes,  hut  it 
seems  likely  that  in  the  near  future  these  loans  will  be 
restricted  by  questions  of  Imperial  financial  policy. 
It  is  in  my  opinion  desirable  to  make  over  tliese  works 
entirely  to  the  people  most  deeply  interested  in  them, 
and  to  remove  them  from  their  present  state  of  reli- 
ance on  the  fostering  care  of  an  impecunious  Local 
G-overnment. 

It  is  impossible  to  doubt  that  this  stage  must  come, 
and  when  it  does,  I  believe  that  the  Bengal  Sanitary 
Department  and  the  Department  of  Local  Works  is 
destined  to  be  one  of  the  most  important  departments 
of  provincial  administration. 

Sanitation  has  been  described  as  the  Cinderella  of 
administrative  questions,  notwithstanding  the  old 
adage  that  "without  health  there  can  be  no  wealth." 
The  j-esponsibility  and  the  duty  of  pressing  the  urgent 
necessity  of  greater  activity  in  the  promotion  of  sani- 
tary reform  on  Government  and  creating  a  strong  pub- 
lic opinion  on  the  subject  rests  with  you,  gentlemen. 

By  good  arrangements  I  am  satisfied  that  sanitary 
work  may  be  promoted  and  made  independent  of  the 
provincial  revenues,  and  that  nothing  beyond  organi- 
zation and  statesmanship  is  required  to  enable  the 
people  of  India  to  help  themselves  to  place  sanitation 
on  a  basis  which  will  enable  it  to  reach  the  highest 
stage  of  legitimate  development  of  which  it  is  capable. 


THE  POSSIBILITY  OF  A  SPECIAL  SANITARY 
SERVICE  FOR  THE  MUFASAL. 

BY  A.  H.  NOTT,  M.B., 
Surg.-Captain,  I.  M.  S. 

Commencing  with  the  cold  weather  of  1892-93  the 
control  of  vaccination  of  his  whole  district  was  handed 
over  to  the  Civil  Surgeon,  and  it  was  enjoined  on  him 
that  a  large  amount  of  inspection  work  in  this  depart- 
ment was  required  in  conjunction  with  his  periodical 
visits  to  his  outlying  dispensaries.  I  think  most  of 
my  colleagues,  who  are  in  charge  of  large  and  populous 
districts,  will  agree  with  me  in  considering  that  what 
we  have  seen  of  the  interior  of  our  districts  during  the 
last  two  cold  seasons  has  led  us  to  the  conclusion  that 
there  is  a  very  important  work  in  many  ways  to  be 
done  in  the  villages — a  work  which  affects  the  health 
and  general  well-being  of  vast  populations,  and  also  has 


made  us  clearly  perceive  the  utter  impossibility,  under 
the  present  arrangements,  of  doing  anything,  of  any 
account,  to  further  this  work  during  the  rapid  visits  it 
is  alone  possible  to  pay  to  the  Mufasal  portions  of  our 
district. 

In  very  few  of  tbe  districts  in  this  province  does  the 
urban  population,  living  in  Municipalities,  amount  to 
over  5  per  cent,  of  the  total  population,  and  in  many  it 
is  much  less  than  this.  It  cannot  therefore  be  denied 
that  the  Stat^e  owes  something  to  this  vast  majority  of 
its  subjects  living  in  the  multitudinous  villages  in  the 
rural  areas  of  these  districts.  It  appears  to  me  that 
these  duties,  so  far  as  they  affect  the  medical  services, 
may  be  grouped  under  three  heads. 

Firstly. — The  duty  of  aifording  them  much  more 
extended  opportunities  of  obtaining  medical  aid  of  a 
modern  character,  the  present  number  of  charitable  dis- 
pensaries being  much  too  small  to  more  than  touch  the 
fringe  of  the  suffering  from  disease  which  even  yet, 
especially  in  the  more  backward  districts,  mostly  goes 
absolutely  untended. 

Secondly. — The  provision  of  an  efficient  and  well-con- 
trolled system  of  vaccination,  so  well  controlled  by 
superior  officers,  that  the  many  abuses  which  now  exist 
may  be  almost  done  away  with,  so  efficient  in  fact  that 
there  will  be  no  possibility  of  the  evils  arising  which 
are  at  present  foreseen,  should  compulsory  vaccination 
be  introduced,  without  improvement  of  the  present 
staff, 

Thirdly. —  Purely  sanitary  work  which,  up  till  now, 
has  hardly  been  attempted  outside  Municipalities.  Al- 
though they  differ  regarding  the  organization  which 
would  be  necessary  to  carry  it  out,  all  authorities  seem 
to  agree  that  the  time  has  arrived  when  some  attempt 
should  be  made  to  improve  the  cleanliness,  or  rather 
the  want  of  cleanliness,  of  the  average  village,  and  to  do 
something  to  insure  an  wholesome  water  supply. 
A  much  more  effective  system  of  scientifically 
determining  the  causation,  spread  and  characteristics 
of  epidemic  disease  in  the  country  districts  is  also 
an  urgent  necessity,  if  this  country  is  to  hold  up  its 
head  at  all  with  European  nations,  and  if  the  medical 
profession  in  India  is  to  wipe  away  the  reproach  that 
we  are  indebted  to  Continental  authorities  for  all  our 
advances  of  knowledge  in  tropical  diseases. 

The  above  appear  to  be  the  needs  of  the  Mufasal, 
even  in  the  most  backward  parts  of  this  province,  but 
in  richer  and  more  advanced  districts  thei'e  is  much  to 
be  done  in  connection  with  sanitation  of  a  much  more 
extensive  character;  and,  although,  possibly,  the  remedy 
of  these  more  widespread  sanitary  defects  lies  more  in 
the  province  of  the  Sanitary  Engineer,  yet  any  exten- 
sive works  carried  out  with  this  end  would  be,  to  a 
great  extent,  wasted,  unless  accui-ate  observation  on  the 
health  of  the  population  affected  by  them  was  recorded 
by  a  trained  specialist,  who  must  of  necessity  spend 
much  of  his  time  at  intervals  in  the  neighbourhood. 
In  no  other  way  will  it  be  possible  to  correct  errors  and 
form  satisfactory  judgments  of  the  advisability  of  in- 
troducing similar  sanitary  improvements  in  similarly 
affected  localities. 
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If  it  be  allowed  then  that  the  time  is  now  approach- 
ing when  a  really  eflfectual  effort  should  be  made  to 
afford  these  services  to  the  rural  population,  the  ques- 
tion, which  is  an  extremely  difficult  one,  to  answer  in 
the  present  financial  condition  of  the  conutry,  arises  as 
to  how  this  is  to  be  done  and  what  agency  it  should  be 
performed  by.  There  are  districts  in  this  province, 
and  probably  many  in  other  provinces,  in  which  from 
their  small  area  and  density  of  population,  combined 
with  easy  means  of  communication,  it  seems  possible 
that  the  Civil  Surgeon  of  the  district  could,  without 
really  neglecting  his  duties  at  head-quarters,  do  most 
of  the  work  required  ;  but  I  think  most  of  the  Civil 
Surgeons  in  this  province  will  agree  that  an  attempt  to 
do  this  generally  would  end  in  all  their  work  being 
inadequately  performed.  It  is  evident  the  Government 
look  upon  the  duties  of  the  Civil  Surgeon  as  a  medico- 
legal expert  and  as  a  jail  sanitarian  as  being  above  all 
his  most  important  work,  and  an  absence  for  five  or  six 
months  in  the  Mufasal  during  the  year  must  largely 
interfere  with  both  of  these  duties,  even  if  it  be  allowed 
that  the  work  at  the  charitable  dispensary  should  be 
left,  during  the  period  of  the  year  most  favourable  for 
surgical  work,  entirely  in  the  hands  of  the  medical 
subordinate.  Further  arguments  for  the  necessity  of 
some  special  organization  do  not  appear  to  be  required, 
unless  a  radical  change  in  the  ideas  of  the  relative 
importance  of  the  work  of  the  Civil  Surgeon  at  head- 
quarters is  entertained,  and,  though  for  my  part  I  can 
see  many  arguments  in  favour  of  such  a  radical  change, 
yet  I  think  it  is  practically  certain  to  be  considered  out 
of  the  question. 

Several  plans  have  been  proposed,  or  naturally  occur, 
when  considering  the  subject  as  solutions  of  the  diffi- 
culty of  providing  a  special  sanitary  officer  for  each 
district,  a  security  for  any  really  effectual  sanitary 
agency,  but  there  appears  to  be  little  hope  that  either  the 
plan  of  appointing  a  commissioned  medical  officer  to 
each  district,  in  addition  to  the  Civil  Surgeon,  or  the 
plan  of  the  formation  of  a  service  entirely  confined 
to  Assistant  Surgeons,  will  ever  be  found  workable,  the 
former  plan  on  account  of  its  enormous  expense  and 
the  latter  for  several  reasons,  particularly  its  almost 
certain  failure  to  draw  the  best  men  from  that  class. 

A  plan  has  occurred  to  me  by  which  it  appears  that 
a  fairly  satisfactory  and  workable  sanitary  service  for 
the  Mufasal  may  be  organized  without  any  very  great 
expenditure  to  the  empire  as  a  whole  in  excess  of  the 
present,  and  especially  commendable  as  not  increasing 
the  future  pension  lists,  and  yet  will  provide  the  luxury 
of  an  European  staff.  It  may  appear  to  be  a  very 
original  and  sketchy  idea,  but  in  the  absence  of  any 
more  practical  scheme  I  feel  it  is  at  least  worthy  of 
consideration.  The  principle,  however,  on  which  it  is 
founded  I  feel  certain  would  be  strongly  opposed  both 
by  many  members  of  the  service  and  military  adminis- 
tration should  it  ever  be  entertained  by  the  civil 
authorities.  The  plan  I  would  propose  bases  itself  on 
the  belief  that  it  is  better  in  times  of  peace  to  endea- 
vour to  alleviate  the  widespread  ills  that  affect 
150,000,000  people  than  to  give  a  highly  paid  Euro- 


pean medical  attendance  to  100,000  or  less  native 
soldiers  whose  ailments  are,  as  a  rule,  of  comparatively 
trivial  import.  So  far  as  I  have  seen  native  soldiers 
receive  a  more  close  daily  attention  from  the  commis- 
sioned medical  officer  than  any  other  class  of  native  sick 
do,  not  even  excepting  the  carefully  tended  prisoner. 

The  plan  then  that  I  would  suggest  is,  that  in  times 
of  peace  the  treatment  of  the  native  army  should,  to 
a  very  considerably  greater  extent  than  at  present,  be 
placed  in  the  hands  of  subordinate  medical  officers  ; 
with  a  general  supervision  I  consider  a  large  propor- 
tion of  the  military  hospital  assistants  are  quite  fit  to 
undertake  this.  1  would  propose  that  one-half  of  the 
present  number  of  commissioned  medical  officers  in 
military  employ  should  be  set  free  from  their  present 
duties,  leaving  at  least  sufficient  to  have  one  medical 
officer  always  present  in  each  station  where  there  are 
native  troops  alone,  who  should  have  charge  of  all  the 
officers  and  their  families,  and  should  visit  frequently 
all  the  native  hospitals,  and  personally  perform  the 
more  important  duties  which  are  liable  to  be  abused 
by  subordinates,  such  as  examining  recruits  and  passing 
men  for  sick  leave,  etc.  These  duties,  as  I  have  had 
ample  opportunity  of  judging,  would  not  be  too  severe 
even  in  a  station  with  three  regiments.  If  this  were 
done,  even  allowing  for  the  usual  percentage  for  sick 
and  ordinary  furlough,  between  fifty  and  sixty  officers 
would  be  set  at  libei'tj'. 

The  chief  objection  no  doubt  that  would  be  raised  is 
that  this  proceeding  would  dislocate  the  arrangements 
of  the  medical  services  for  war,  but  in  reply  1  would 
say  that  it  would  be  very  easy  to  arrange  that  in  each 
province  all  the  officers  thus  told  off  to  the  sanitary  ser- 
vice might  once  a  year,  during  the  hot  weather  or  rainy 
season,  preferably  the  former,  be  deputed  to  a  convenient 
military  station,  where  they  should  go  through  a 
coarse,  lasting  two  or  three  weeks,  of  ambulance 
drill  and  instruction  in  the  work  of  a  field  hospital, 
which  might  be  kept  there  ready  for  immediate  ser- 
vice ;  and  that  from  each  province  for  comparatively 
small  wars,  such  as  we  have  every  two  or  three  years 
on  the  frontiers,  this  field  hospital  should  be  des- 
patched to  the  front  with  medical  officers  taken  from 
the  sanitary  service  of  the  province  who  had  been  thus 
accustomed  to  work  together.  This  would  be  at  least 
as  speedy  and  as  satisfactory  as  the  present  system, 
and,  as  only  four  commissioned  officers  are  requited 
for  each  field  hospital,  the  sanitary  service  would  not 
be  dislocated  entirely  even  for  a  war  of  very  consider- 
able importance.  In  the  event  of  war  occurring  of  a 
very  serious  character,  it  would  not  be  too  serious  a 
blow,  v/hen  the  system  had  been  well  started,  to  hand 
over  the  whole  of  the  duties  to  the  Civil  Surgeon  of 
the  district  for  that  officer  to  carry  them  on  as  best  ho 
might  ;  this  calamity  need  not,  I  think,  be  taken  into 
account.  One  other  objection  would  be  that  there  would 
be  a  difficulty  in  supplying  a  commissioned  medical 
officer  to  each  regiment  on  occasions  of  active  service 
of  comparatively  small  moment  and  for  route  march- 
ing, etc.,  but  in  the  somewhat  considerable  duty  of  this 
kind  I  have  seen,  I  have  felt  that  no  serious  harm 
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would  have  resulted  if  the  number  of  medical  officers 
with  individual  regiments  had  been  less.  As  a  rule, 
their  duties  are  almost  nominal,  though  no  doubt  this 
would  not  apply  in  expeditions  in  unhealthy  districts, 
such  as  Burmah  and  the  Lushai  Hills,  where  certainly 
an  officer  with  each  regiment  would  be  a  necessity. 

Having  arranged  for  the  services  of  a  certain  number 
of  commissioned  medical  officers  without  having  made 
any  serious  addition  to  the  financiaLburden  of  the  empire 
as  a  whole,  let  us  consider  how  they  might  be  utilized 
in  this  province  ?  Considering  its  population  and 
wealth  and  its  general  unhealthiness  and  sanitary  needs 
the  share  of  Lower  Bengal  of  these  officers  should  not 
be  less  than  twenty-five.  In  addition  to  this  number, 
with  the  present  three  Deputy  Sanitary  Commissioners, 
who  would  not  be  required,  at  least  to  perform  the 
duties  they  at  present  do,  it  would  require  only  twelve 
or  thirteen  officers  to  complete  a  service  which  would 
give  one  sanitary  officer  to  every  district.  At  present 
the  province  is  divided  for  sanitary  purposes  and  regis- 
tration of  vital  statistics  into  fifty  districts,  but  this 
includes  certain  tributary  and  political  states,  Calcutta 
itself,  and  several  other  districts,  in  which,  either  from 
their  small  size  or  from  the  fact  that  there  is  or  will 
be  another  superior  medical  officer  at  head-quarters, 
it  would  be  quite  possible  for  the  Civil  Si>rgeon  to 
satisfactorily  perform  these  sanitary  duties,  so  that  a 
service  of  about  forty  officers  would  be  sufficient.  These 
thirteen  additional  officers  should  t)e,  I  think,  Assistant 
Surgeons,  specially  selected  fof  their  sanitary  knowledge 
and  well  paid  ;  and  should  be,  so  far  as  their  duties  go, 
on  an  equality  and  interchangeable  with  the  commis- 
sioned ranks. 

It  would  be  fair,  I  consider,  that  the  pay  and  travel- 
ling allowance  should  not  be  charged  to  district  funds, 
so  far  as  regards  these  superior  officers,  but  these  funds 
should  supply  camp  equipage,  inferior  establishments, 
which  should  include  a  hospital  assistant,  and  a 
portable  supply  of  medicines,  with  a  small  surgical 
outfit. 

In  conclusion  I  will  simply  outline  the  duties  which 
should  be  required  to  be  performed  by  this  special 
service,  and  by  Civil  Surgeons  of  those  districts  in 
which  no  special  officer  was  considered  necessary. 

Firstly. — The  control  of  vaccination,  including  the 
direct  superintendence  of  an  animal  vaccine  station  in 
each  district. 

Secondly. — The  organization  and  close  inspection  of 
a  system  of  village  sanitation.  At  first  these  officers 
might  make  a  definite  sanitary  survey  of  the  needs  of  the 
whole  of  the  district,  thana  by  thana,  so  that  an 
annual  return,  as  at  present  required  by  the  Army 
Sanitary  Commission,  may  be  brought  into  existence 
based  on  really  accurate  information.  The  special 
sanitary  organization  that  appears  to  be  the  most  pos- 
sible is  the  grouping  together  of  two  or  three  villages 
into  a  unit  of  local  government  with  the  appointment 
of  one  or  two  of  the  leading  inhabitants  of  each  vil- 
lage together  to  form  a  village  council,  and  to  place 
the  actual  carrying  out  of  ordinary  sanitary  work  in 
their  hands,   but   under  the   orders   of  the  district 


authorities  and  advice  amounting  to  commands  of  the 
sanitary  officers.  This  council  should  be  compelled  in 
every  instance  to  provide  a  supply  of  reasonably  good 
drinking  water  and  to  keep  it  free  from  pollution,  to 
ensure  the  general  cleanliness  of  the  village,  and  to 
introduce  some  simple  and  easily-workeJ  system  of 
disposal  of  night  soil  in  an  unobjectionable  fashion, 
and  to  do  something  to  improve  the  through  venti- 
lation of  enclosed  villages. 

Thirdly. — Enquiry  into  the  origin  of  and  organization 
of  means  of  suppressing  epidemics  of  cholera  and  small- 
pox, as  well  as  of  outbreaks  of  unusual  severity  of 
endemic  diseases,  particularly  dysentery  and  malarial 
fevers,  and  enquiries  also  into  tbe  undue  prevalence  of 
these  latter  diseases  in  particular  areas.  In  the  leisure 
time  at  the  disposal  of  this  establishment,  during  recess 
season  systematic  bacteriological  and  other  laboratory 
investigations  should  be  conducted  by  these  officers  at 
the  head-quarter  station  of  the  district  in  conjunction 
with  the  Civil  Surgeon. 

Lastly. — In  order  that  the  ignorant  general  populace 
should  be  able  to  see  some  tangible  result  of  the  visits 
of  this  officer,  I  would,  at  the  expense  of  the  District 
Board,  provide  him  with  the  aiil  of  a  Civil  Hospital  As- 
sistant, and  give  him  a  supply  of  medicines,  etc.,  so 
that  he  should  not  go  empty-handed  into  far  away 
villages,  and  be  unable  to  relieve  such  cases  of  distress 
as  would  crowd  round  him  at  every  camping  ground. 
Much  might  be  said  concerning  the  great  good  this 
would  do  in  furthering  confidence  in  European  medical 
treatment  and  of  its  value  as  a  feeder  to  the  already 
established  charitable  dispensaries  ;  besides  its  value 
as  affording  a  valuable  experience  to  the  medical 
officers  himself  who  would  thus  see  the  lower  native 
classes,  as  they  are  in  their  own  homes,  much  more 
closely  than  these  officers  do  at  present.  The  effect  of 
this  in  showing  the  rural  population  that  Government 
had  some  care  for  their  welfare,  otherwise  than  through 
the  police  sj^stem,  would  be  no  doubt  of  great  value  in 
aiding  the  continuance  of  a  contented  spirit  among 
the  cultivators  of  the  soil  which  seems  to  show  signs  in 
some  districts  of  passing  away. 

In  order  to  prevent  this  service  being  officered  by 
a  constant  succession  of  very  junior  officers,  it  seems 
easy  to  order  and  carry  out  a  rule  that  no  appoint- 
ment should  be  made,  either  permanently  or  temporarily, 
to  the  regular  Civil  Department  until  four  or  five 
years  had  been  spent  as  a  sanitary  officer.  This  length 
of  time  would  be  sufficient  for  thie  officer  to  learn  the 
lanoruage  and  wavs  of  the  district,  and  give  seve-al 
years  of  really  valuable  service  in  his  most  energetic 
days 


DISCUSSION. 

R.  Harvey  (Calcutta)  llianked  Dr.  Simpson  for  his  most  able 
address,  with  the  whole  of  which  he  agreed.  Without  consulta- 
tion with  him  he  had  sketched  out  a  similar  scheme.  He  was  sure 
that,  without  a  special  class  of  Health  Officer,  no  gre«t  progress 
was  possible.  The  duties  of  the  Civil  Surgeon  are  so  important, 
so  multifarious,  so  constantly  increasing,  that  he  could  do  no  real 
work  as  a  Sanitary  Inspector.    Inspection  was  absolutely  neces- 
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^ary,  and  the  Civil  Surgeon  has  no  time  for  systematic  inspection. 
He  thought  that  the  proposed  Health  Officer  should  be  of  the 
Assistant  Surgeon  class,  graduates  or  licentiates  of  a  University, 
and  that,  if  Municipalities  and  Local  Boards  were  made  to  contri- 
bute pro  rata,  there  should  he  no  difficulty  as  to  their  pay.  In  the 
Punjab,  Municipalities  are  already  required  to  spend  18|  per  cent, 
of  their  income  on  sanitary  work.  If  tliis  provision  were  ex- 
tended to  Bengal,  good  sanitary  progress  would  be  possible. 
Many  rich  Municipalities  are  spending  as  little  as  2  per  cent,  of 
their  incomes  for  such  purpopes.  Tlie  only  point  as  to  whicli  he 
was  doubtful  was  the  proposal  to  divorce  the  sanitation  of  can- 
tonments from  general  sanitation.  He  thought  all  sanitary 
questions  should  be  under  one  head.  This,  however,  is  a  mere 
detail, 

Hendley  (.Jeypore)  said  that  he  had  heard  the  views  of  Dr. 
Simpson  with  great  interest,  the  more  so  as  they  coincided,  to  a 
very  large  extent,  with  his  own  ;  an  effort  was  now  being  made 
to  carry  out  similar  ideas  in  the  large  Native  State  of  Jeypore  ; 
he  had  been  for  some  time  past  in  co-operation  with  a  committee 
in  studying  the  question  of  village  sanitation,  and  had  just 
received  the  news  that  His  Highness  the  Maharaja  had  sanc- 
tioned the  scheme  drawn  up.  It  was  briefly  as  follows  : — 

1.  The  sanitary  service  to  be  a  branch  of  the  Medical  Depart- 
ment, and  under  the  general  supervision  of  its  head. 

2.  There  shall  be  two  sanitary  inspectors,  one  of  whom  shall 
be  an  Assistant  Surgeon,  with  special  training  on  the  pay  of  his 
grade,  with  liberal  allowances  to  compensate  him  for  the  loss  of 
private  practice,  and  attach  him  to  the  service  ;  the  other  at  present 
to  be  an  experienced  and  educated  Engineer,  as  junior  inspector. 
Both  men  to  be  active  and  able  to  ride,  and  they  must  devote  six 
months  in  each  year  in  the  villages  an  I  at  work  in  the  towns  or 
in  any  special  inquiries  when  required  by  the  medical  officer. 
Vaccination  was  also  a  part  of  their  duties. 

3.  Provision  was  made  for  a  small  clerical  staff. 

4.  The  total  cost  at  present  for  the  State  is  Rs.  5,000. 

5.  The  duties  of  the  inspectors  will  be  to  visit  all  villages,  to 
advise  as  to  the  best  means  of  providing  a  pure  water  supply,  for 
storing  manure,  for  dealing  with  the  latrine  question,  and  keeping 
the  village  clean  and  of  raising  them.  In  case  of  want  of  funds, 
Government  will  take  steps  to  help  the  people  in  the  construction 
of  wells,  &c. 

At  present  Dr.  Hendley  said  they  did  not  propose  to  aek  for 
special  funds.  Rao  Bahadur  Kantee  ChunderI|Mukerjee,  their 
chief  member  of  council,  thought  such  a  demand  might  wreck  the 
project  at  the  beginning  before  the  people  whom  they  wish  to 
carry  with  them  are  alive  to  the   advantages  of  sanitation. 

Their  scheme  for  the  capital  was  more  elaborate,  but  that  the 
inhabitants  were  more  intelligent  and  educated.  Tiiey  were 
making  an  effort  to  introduce  sanitary  primers  in  all  schools,  and 
to  arrange  for  lectures  to  minor  officials  on  sanitary  subjects,  all 
to  be  under  the  control  of  the  Civil  Surgeon  or  Medical  Superin- 
tendent of  the  State.  At  present  the  Civil  Surgeon  lias  so  many 
masters  that  it  was  impossible  for  him  to  present  a  united  front 
against  the  enemies  of  sanitation.  He  was  glad  to  see  that  Dr. 
Simpson's  proposal  agreed  with  his,  and  lie  hoped  to  see  the 
principle  extended  still  further,  and  that,  as  in  former  times,  the 
administrative  medical  officer  vvill  be  the  real  head  on  all  medical 
and  sanitary  matters.  The  more  sanitary  experts  we  have  the 
better,  but  they  should  be  graded  and  promoted  among  them- 
selves, and  not  look  to  advancement  as  Administrative  medical 
officers.  He  said  that  he  had,  in  Jeypore,  all  the  powers  desired 
by  Dr.  Simpson  :  he  controlled  the  vaccination,  which  is  inspected 
by  his  assistants  ;  he  insp°cte(l  the  dispensaries,  he  was  health 
officer  of  a  town  of  160,000  inhabitants  ;  and  al' hough  he  saw  all 
eases  of  grave  import  in  the  jail  and  supervised  their  matters,  his 
time  was  not  taken  up  in  the  petty  details  of  looking  after  manu- 
factures, so  that  he  had  full  facilities  for  his  more  important 
medical  duties. 

W  H.  Gregg  (Calcutta)  said  there  was  one  point  on  which 
he  wished  to  lay  special  stress,  confining  his  remarks  to  Bengal, 
and  that  was  that  whatever  sanitary  reorganisation  was  intro- 
duced, the  district  should  remain  the  unit  of  administration,  and 
that  the  Civil  Suigeon  of  it  should  remain  the  responsible 
executive  officer  for  all  medical,  sanitary  and  vaccination  matters, 
and  work  in  consultation  with  the  District  Magistrate,  Till  the 


beginning  of  1892  the  Vaccination  Department  was  practically 
independent  of  the  local  authorities  and  received  little  help  from 
them.  In  that  year  the  Vaccination  Department  was  reorganised, 
and  since  then  considerable  improvement  has  taken  place  in  it. 
In  an}'  scheme  of  sanitary  reform  in  Bengal,  it  should  always  be 
remembered  that  there  are  forty-seven  districts  of  great  area  and 
containing  an  average  population  of  over  one  million  and  a  half, 
three  times  greater  than  the  average  population  of  the  Punjab 
Districts. 

A.  BanJcs  (Puri)  said  that  Dr.  Simpson  had  referred  to  Puri, 
which  he  represented  in  a  double  capacity,  as  Civil  Medical  Offi- 
cer and  as  Chairman  of  the  Municipality.  As  Chairman  he  was 
in  a  position  to  see  his  own  orders  carried  out.  Dr.  Simpson 
mentioned  the  objections  to  the  Assistant  Surgeon  carrying  out 
sanitary  reforms.  He  believed  also  that  the  combination  of 
these  two  offices  did  not  increase  the  popularity  of  the  Civil 
Surgeon  also.  He  mentioned  that  in  Puri  Municipality  75  per 
cent,  of  the  income  was  spent  on  sanitation,  and  many  things 
could  not  be  done  for  want  of  more  funds. 

D.  Bam  (Beerbhoom)  said  that,  as  Civil  Surgeon,  he  had 
often  felt  the  need  of  a  sanitary  organisation.  The  district 
inspector  of  vaccination  is  asked  to  inspect  the  source  of  water 
supply,  but  is  absolutely  ignorant  of  such  matters.  He  con- 
sidered there  should  be  a  class  of  special  sanitary  inspectors  to  as- 
sist the  Civil  Surgeon,  specially  trained  in  the  subject,  and  that 
the  Civil  Suigeon  should  be  authorised  to  pass  orders  on  urgent 
cases  of  sanitary  defects.  He  agreed  with  the  suggestion  that 
village  committees  should  be  forced  to  spend  a  specified  sum 
of  money  on  water,  general  cleanliness,  and  ordinary  surface 
drainage.  He  was  convinced  that  if  such  steps  were  taken 
gradually,  without  any  heavy  taxation,  there  would  be  no  objec- 
tion of  any  strength  or  importance.  He  considered  that  the 
teaching  of  hygiene  should  be  insisted  upon  in  all  schools  and 
colleges. 

The  President  of  the  Section  said  that  whilst  the  interchange 
of  opinion  on  these  subjects  was  valuable,  there  cannot  be  the 
slightest  use  in  the  accumulation  of  theory,  unless  it  be  possible  to 
apply  it  in  practice.  All  the  speakers  were  agreed  as  to  the  practi- 
cal difficulties,  and  also  that  our  present  systems  cried  for  remedy. 
He  said  that  in  his  importnnt  opening  address,  His  Excellency  the 
Viceroy,  while  not  forgetting  the  claims  which  medical  science 
has  upon  the  Government,  laid  down,  in  terms  unmistakeable, 
the  standariJ  rule  upon  which,  not  only  sanitary,  but  all  other 
matters  are  administered,  namely,  a  strict  regard  for  the  religions 
of  those  governed,  and  he  encouraged  us  to  hope  that  the  Go- 
vernment of  India  woidd  welcome  suggestions  that,  whilst  not 
touching  upon  this  ???ap'wa  c/^a?■^a  of  the  people,  would  enable  it 
to  cope  with  the  enormous  loss  of  life  from  causes  which  are 
obviously  imminent.  In  his  excellent  opening  address,  the  Presi- 
dent, Surgeon-Cclonel  Harvey,  endeavoured  to  cheer  onward  the 
sanitarian  in  his  up-hill  work.  In  his  own  address  in  this  sec- 
tion he  surveyed  the  position  in  which  their  efforts  up  to  date  had 
placed  them,  and  pointed  out  that  their  great  ally — education — had 
outstripped  them.  With  themselves  lay  the  blame  of  not  having 
utilised  the  advantages  which  the  association  of  the  Sanitary  De- 
partment with  the  Government  since  1864  had  given  them. 
Mr.  E.  Hart  had  shown  that  the  world  at  large  was  looking  to 
India  to  take  its  place  in  the  rank  of  sanitary  countries.  It 
seemed  to  him  that  it  was  this  feeling  that  India  lags  behind 
the  rest  of  the  world  that  led  to  this  Congress.  It  was  not 
difficult,  he  went  on  to  say,  to  find  a  solution  of  this  matter. 
Sanitation  cannot  advance  from  theory  to  application  without 
correct  organisation,  ih&t\^  a  Public  Health  Department  with 
powers  and  a  special  staff  fitted  to  the  task.  They  have  had 
before  them  papers  that  denote  that  the  subject  has  arrested 
general  attention.  Those  by  Dr.  Nott  and  Mr.  Hughes  have 
great  value,  as  expressions  of  opinions  of  men  who  have  studied 
the  subject,  and  are  thus  helpful.  That  by  Dr.  Simpson  is  the 
outcome  of  the  experience  of  a  specialist  who  has  studied  the 
subject  in  Europe  and  India,  and  is  supplemented  by  an  appeal 
to  sanitary  officers  throughout  this  country.  The  evidence  be- 
fore them  went  to  show  that  the  present  organisation  was 
insufficient  and  did  not  meet  the  requirements.  He  would  re- 
fer them  to  a  particular  passage  in  Dr.  Simpson's  paper  as  an 
expression  of  the  various  reasons  for  this  discontent.    There  .Dr. 
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Simpson  slioweil  that  a  knowleilge  of  the  loss  of  health  could 
only  be  acquireil  by  special  training  ;  that  the  supposition  that  any 
body  of  men,  ever  so  highly  educated,  possessed  intuitively  this 
knowledge  was  devoid  oE  the  slightest  founrlation.  He  believed 
that  Madras,  in  respect  to  sanitary  organisation,  was  in  advance 
of  the  oiher  Presitlencies.  In  it,  under  the  advice  of  Surgeon- 
General  Cornish,  in  1881,  at  each  district  head-quarters,  a  highly 
educated  assistant  surgeon  was  placed  capable  of  taking  charge 
of  the  station  and  jails  during  the  Civil  Surgeon's  absence. 
The  Civil  Surgeons  were  henceforth  known  as  district  medical 
and  sanitary  officers,  and  were  expected  to  inspect  their  districts 
systematically  and  advise  public  bodies.  Under  this  system 
tiie  Sanitary  Commissioner  was  able  to  keep  himself  informed 
OS  to  sanitary  progress  thronghoiit  the  country.  However,  since 
this  method  was  iiiaugurateil,  the  duties  of  the  meiiieal  officers 
had  increased  to  an  enormous  extent  by  the  multiplication  of  hos- 
pitals and  dispensaries  throughout  their  districts.  What 
Surgeon-Colonel  Haivey  had  said  about  the  typical  Civil  Siu-geon 
of  Bengal  was  true  also  of  the  medical  and  sanitary  district 
officers  of  Madras.  The  tasks  they  have  been  called  upon  to  fulfil 
were  rapidly  becoming  impossible,  each  district  medical  officer 
had  more  administrative  work  thrown  upon  his  hand  than  was 
ever  dreamt  of  in  the  office  of  the  old  class  of  Deputy 
Surgeon-Generals,  The  movement,  therefore,  tliough  in  the  rigiit 
direction,  had  failed  for  the  reason  given  by  Dr.  Simpson,  viz., 
that  for  sanitary  work  a  special  class  of  officers  were  needed 
whose  whole  time  could  he  devoted  solely  to  tiiat  work.  Another 
cause  for  failure  was  the  delegating  the  sole  power  of  action  to 
public  bodies  who  were  insufficiently  acquainted  with  sanitary 
dictates.  He  would  illustrate  by  an  example  the  weakness  of 
the  present  system.  One  of  the  largest  Municipal  towns  in 
Madras  was  attacked  with  cholera  last  year.  The  local  sanitation 
was  bad,  but  it  was  hoped  that,  by  strict  isolation  and  destruction 
of  tlie  cludera  excreta,  the  spread  might  be  checked.  Advice 
was  repeatedly  offered  to  the  Municipal  authorities,  but  it  was 
not  till  towards  the  end  of  an  epidemic,  lasting  four  months 
and  causing  tiie  loss  of  1,500  )iYes,  that  any  steps  at  even 
elementary  preventive  measures  were  taken,  the  excuse  being 
"  want  of  funds."  He  was  glad  to  say  that  the  Madras  Govern- 
ment on  his  representation  have  passed  orders  to  prevent  such  a 
recurrence  in  the  Municipality  concerned,  and  have  under  consider- 
ation a  scheme  for  concerted  action  in  all  Municipalities  in  such 
a  state  of  affairs.  Under  a  properly  arranged  Health  Department, 
such  occurrence  wouM  be  impossible.  Again,  it  is  impossible 
not  to  perceive  that,  under  the  local  bodies  which  the  Local  Self- 
Government  scheme  has  brought  into  existence,  much  money 
is  wasted  for  want  of  proper  control.  These  bodies  first  think 
of  erecting  lamps  to  light  the  streets  before  the  simple  matter 
of  the  disposal  of  nitjht-soil  is  thought  of.  The  time  did  not 
permit  him  to  show  other  examples  of  gross  waste,  experiences 
which  forced  on  him  the  desirability  of  advising  the  Government 
tocontrol  expenditure  by  Local  Sanitary  Boards,  subject  to  a 
central  authority.  This  prosposal  has,  however,  been  twice  re- 
j  cted.  He  attempted  to  get  the  district  sanitary  officer  appointed 
an  ex-officio  Vice-President  of  the  District  Board,  so  as  to  be 
in  a  position  to  control  expenditure.  A  proposal  of  a  similar 
nature  has  recently  been  submitted  by  one  of  their  Collectors, 
coupled  with  the  further  suggestion  to  give  the  district 
medical  and  Sanitary  officer  certain  powers  over  the  village 
headmen.  He  was  glad  to  say  the  Madras  Government  had 
accepted  his  suggestions  for  the  training  of  the  sanitaiy  inspec- 
tors, and  early  in  the  new  year  the  first  class  for  this  purpose 
will  meet  in  Madras.  He  considered ■  that  the  lesson  of  these 
difficulties  was  to  show  the  piessing  necessity  for  a  special 
staff  of  trained  men  having  power  of  control  over  sanitary 
expenditure,  governed  by  a  central  authority  and  aiiled  by 
scientific  institutes  in  various  parts  of  India. 

He  went  on  to  consider  "  the  two  scarecrows  :  "  firstly,  "  pre- 
judices," secondly  "  no  funds."  As  to  the  latter  they  had  every 
right  to  dismiss  it,  the  funds  already  at  the  disposal  of  sanita- 
tion were,  he  had  shown,  often  ill-spent,  and  funds  which  should 
be  available  for  sanitation  were  spent  upon  useless  retiiiements 
of  education.  As  to  the  greater  scarecrow,  "  prejudice,  "  be 
claimed  that  the  only  way  Government  can  understand  what 
they  were,  was  by  the  organisation  of  a   Health  Department 


Buch  as _  depicted  above  ;  that  only  by  the  medium  of  a  staff 
versed  in  sanitary  matters  brought  into  daily  contact  with  the 
people  could  a  true  estimate  of  these  prejudices  be  formed. 

In  short  the  basis  for  sanitary  working  in  India  must  be  looked 
for  in  the  repetition  from  one  end  of  the  country  to  the  other 
of  such  practical  observations  of  the  people  as  His  Excellency  the 
Viceroy  informed  them,  at  the  opening  of  the  Congress,  he 
himself  has  made  in  a  remote  village.  He  there  saw  side  by 
side  sanitary  neglect,  malarial  fevers,  and  a  high  death-rate. 
His  Excellency  here  made  a  deduction  from  practical  observa- 
tion, that  was,  he  followed  the  methods  that  would  be  pursued 
by  the  specially-educated  sanitary  staff  here  pleaded  for.  Were 
this  question  of  "  prejudice  "  alone  considered,  it  showed  the 
necessity  of  a  sanitary  staff  sufficiently  numerous  to  keep  in 
touch  with  the  people.  He  would  be  a  rash  man  who  would  say 
that  the  same  prejiulices  existed  in  two  villages,  say,  a  hundred 
miles  apart.  This  term  had  only  been  invented  to  hide  their  igno- 
rance of  the  people,  its  feelings,  and  its  customs.  It  is  absurd 
to  suppose  that  a  specially-educated  class  of  sanitary  officers 
would  not  have  tact  enough  to  carry  out  or  modify  sanitary 
appliances  without  riding  rough  shod  over  prejudices.  There 
would  then,  he  said,  remain  no  doubt  in  the  minds  of  their 
riders  that  the  instincts  of  the  people  were  towards  cleanliness, 
but  that  hitherto  they  had  not  had  any  opportunities  of  exhibit- 
ing those  tendencies.  Prejudices,  he  considered,  had  usually  no 
basis  upon  religious  belief,  but  merely  represented  the  aimless 
reluctance  to  accept  new  conditions,  of  which  the  people  can  form 
no  estimate  from  an  appeal  to  memory  or  former  experience.  In 
short,  though  he  would  be  the  last  to  forget  that  perverted 
religious  ideas  could  not  be  ignored,  yet  he  was  of  opinion  that 
in  India  they  have  to  deal  with  a  reasonable  people,  who,  although 
they  cannot  comprehend  abstract  sanitary  theories,  he  had  never 
known  them  to  fail  to  appreciate  the  benefits  thereof.  Therefore 
he  concluded  their  role  is  not  to  ivait  till  the  craving  of  the 
masses  for  sanitation  occurs,  but  to  take  it  to  their  doc  rs  by 
means  of  a  staff  acquainted  with  their  habits  and  opinions,  and 
show  them  the  benefits  of  hygiene,  trusting  to  their  cleanly 
instincts  to  secure  a  grateful  and  happy  people. 


ON  THE  VALUE  OF  THE  CHEMICAL  AND 
BACTERIOLOGICAL  EXAMINATION 
OF  WATEE. 

BY  A.  M.  DAVIES, 

Surgeon- Major,  Army  Medical  Staff. 

I.    Water  examination:  its  objects  and  limitations. 
I[.    Indications  afforded  by  chemical  examination. 

III.  Indications  afforded  by  bacteriological  examin- 

ation. 

(a)  Detection  of  Bacillus  typho-ahdominalis/ 
ih)  Detection  of  S^nrillum  cholerce  asiaticcE. 

IV.  Practical  suggestions  for  rapid  examination 

of  water,  chemical  and  bacteriological. 

I. —  Water  Examination  :  its  Objects  and  Limitations. 
— The  object  of  water  analj-sis  or  examination  is  to 
enable  the  examiner  to  give  a  trustworthy  opinion  as 
to  its  wholesomenesss  or  the  reverse.  A  complete 
analysis  is  neither  possible  in  the  majority  of  cases 
nor  is  it  requiked.  It  is  necessary  to  be  acquainted, 
first,  with  the  composition  of  the  different  kinds  of 
potable  water  which  exist  naturally  and  in  an  unpolluted 
condition  ;  secondly,  with  the  various  impurities  that 
are  likely  to  be  found  in  water,  derived  from  various 
sources,  of  which  those  from  human  habitations  are  the 
most  important. 
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As  regards  the  first  point,  cliemically  pure  water 
is  unknown  in  nature.  The  different  natural  waters  used 
for  drinking  are  :  Rain  water,  spring  water,  river 
water  and  lake  water.  Water  derived  from  a  deep 
well  resembles  spring  water  in  its  characters :  that 
from  a  shallow  well  cannot,  as  a  rule,  be  looked  on  as  a 
natural  water,  being  almost  always  liable  to  contamina- 
tion. Now  none  of  these  waters  consist  only  of  two 
parts  by  weight  of  hydrogen  and  sixteen  parts  by  weight 
of  oxygen  ;  but  the  substances  that  may  naturally  be 
present  in  them,  if  denominated  impurities,  are  of 
absolutely  different  significance  and  exercise  very 
different  effects  from  those  that  are  added  to  water  in 
a  non-natural  manner.  It  is  necessary  therefore  for  the 
analyst  to  know  what  the  natural  composition  of  any 
sample  of  water  may  be  expected  to  be  before  he  can 
safely  certify  to  the  presence,  or  absence,  added 
impurity. 

Secondly,  a  knowledge  of  these  added  impurities  that 
may  find  their  way  into  water  is  required.  They 
are  conveniently  considered  under  the  two  heads  of — (1 ) 
impurities  due  to  source,  and  (2)  those  due  to  storage 
and  distribution.  With  regard  to  the  first  class,  for 
instance,  rain  water  is  naturally  the  purest  of  all  in  a 
chemical  sense  ;  but  if  the  portions  of  the  atmosphere 
through  which  it  has  passed  are  dirty,  the  rain  itself 
wall  be  impure.  Spring  water,  or  that  derived  from  a 
deep  well,  is  the  purest  in  a  biological  sense  ;  there 
may  be  few  micro-organisms,  or  almost  none  at  all,  the 
water  havin<^  been  subjected  to  a  process  of  natural 
filtration  ;  but  there  are  circumstances,  such  as  the 
occurrence  of  a  fissure  in  the  chalk  formation  (which 
is  by  no  means  uncommon),  which  will  bring  about  most 
dangerous  pollution  of  a  naturally  first  class  water. 
As  to  the  second  class  of  added  impurities,  those  that 
take  place  during  storage  may  be  derived  from  the 
place  where  the  water  has  been  kept  (as  a  metallic 
cisteru),  or  from  imperfections  in  the  mode  of  storing 
it  (as  access  of  dust,  &c.,  in  a  house  cistern,  or  of  filth  of 
all  kinds  in  a  tank  or  unprotected  reservoir).  The 
impurities  added  in  distribution  may  again  be  divided 
into  two  categories—  (a)  those  gaining  access  to  open 
channels,  which  may  be  surface  washings  from  cultivat- 
ed land,  refuse  from  industrial  processes,  or  sewage 
impurities  ;  or  (b)  impurities  derived  from  the  pipes 
that  convey  the  water,  such  as  lead  in  solution. 

There  are  certain  diseases  that  are  known  to  be 
caused,  to  a  greater  or  less  extent,  by  impure  water  ;  if 
the  actual  necessary  causes  of  such  diseases  were  in  every 
case  known,  the  analysis  of  water  would  consist  in 
testing  for  their  presence.  To  take  the  simplest  case  : 
lead  poisoning  amongst  a  population  using  one 
particular  water  supply  might  be  definitely  attributed 
to  the  drinking  water,  if  this  were  found  to  contain 
lead  in  solution,  in  any  quantity  greater  than,  say,  ^  or 
1  grain  per  gallon.  The  actual  causes  of  infectious 
diseases  are,  there  is  at  present  every  reason  to  believe, 
particulate  ;  if  these  particles  were  known  and  capable 
of  recognition  by  definite  tests,  microscopic  or  otherwise, 
their  recognition  in  water  would,  e'pso  facto,  prove  it  to 
be  unfit  for  drinking  ;  at  the  same  time,    failure  to 


recognise  them  would  not  prove  that  they  were  absent, 
nor  that  the  water  was  wholesome.  Our  knowledge  of 
the  causation  of  disease  has  not  however  yet  attained 
to  this  point  in  regard  to  all,  though  it  has  in  regard 
to  some  diseases.  All  diseases  are  not  caused  by  bacteria, 
neither  are  all  pathogenic  bacteria  (in  practice)  easily 
recognisable  in  water.  Therefore  water  analysis  must 
be  directed  to  the  obtaining  of  collateral  evidence  or 
indications  as  to  the  likelihood  of  their  presence,  or  the 
contrary.  Moreover,  though  a  water  may  be  quite  free 
from  the  (hitherto  recognised)  specific  pathogenic 
bacteria,  it  may  have  been  contaminated  with  substances 
prejudicial  to  the  general  health  when  imbibed  with 
drinking  water,  yet  not  (so  far  as  is  known)  capable  of 
producing  any  specific  disease. 

Now  the  presence  of  organic  matter  is  held  with  very 
good  reason  to  indicate  that  the  water  has  been 
contaminated  ;  though  some  waters  containing  large 
amounts  of  organic  matter  may  be  fit  to  drink,  provided 
that  this  organic  matter  is  of  a  certain  kind,  e.g., 
vegetable  matter  from  peat.  If  the  organic  matter 
can  be  shown  to  be  animal  origin,  the  contamination  is 
of  much  greater  importance  than  if  it  were  only  from 
vegetable  sources.  Lastly,  if  this  animal  organic 
contamination  can  be  shown  to  be  derived  from  human 
habitations,  a  water  "containing  such  impurity  should 
undoubtedly  be  condemned  as  unfit  for  drinking.  For 
ordinary  water  analysis  this  is  the  most  important  point 
to  decide  with  regard  to  any  one  given  sample,  its 
freedom  from,  or  pollution  with,  animal  matter  from 
human  habitations,  in  other  words,  seioage  impurity. 

Water  analysis  has  passed  through  several  stages. 
At  first  it  was  thought  that  if  a  water  was  clear  and 
sparkling,  of  agreeable  taste,  and  without  smell,  therefore 
it  was  fit  to  drink.  But  it  came  to  be  found  that  such 
a  water,  on  being  tested  by  chemical  methods,  might 
show  signs  of  serious  pollution,  and,  as  a  matter  of  fact, 
might  spread  disease.  The  notorious  Broad  Street 
pump  water,  which  was  the  cause  of  a  localised  outbreak 
of  cholera  in  theLondon  Epidemic  of  1854,  was  of  such 
a  particularly  agreeable  character  that  an  old  lady,  a 
former  resident  in  Broad  Street,  who  had  retired  to 
the  seclusion  of  Hampstead,  continued  to  drink  this 
water,  which  she  had  sent  up  to  her  every  day  by 
carrier.  She  took  cholera  and  died.  Everyone  who 
has  had  to  do  with  water  examination  knows  that  people 
are  often  not  only  satisfied,  but  delighted,  with  the  water 
they  drink,  although  it  may  be  undoubtedly  polluted 
in  the  filthiest  manner.  It  came  to  be  found,  then, 
that  chemical  examination  was  necessary  to  testify  to 
the  presence  of  organic  matter  and  other  substances 
occurring  in  connexion  with  it  :  this  was  the  second 
stage.  The  thii  d  stage  resulted  from  the  development 
of  the  germ  theory  of  disease.  When  it  was  admitted 
that  the  germs  of  enteric  fever  or  cholera  in  water 
might  spread  these  diseases,  and  when  it  was  found  that 
such  germs  might  be  present,  and  yet  be  quite  incap- 
able of  detection  by  the  microscope — also  that  in  other 
respects  such  dangerous  water  might  show  no  indication 
of  its  danger  or  unwholesomeness  by  any  chemical 
tests  yet    known — it  was  seen  that  bacteriological 
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examination  must  form  a  most  indispensable  part  of 
water  analysis.  An  instance  in  point  is  related  by  M. 
Gabriel  Roux  :  A  certain  restaurant  at  Lyons  was  renown- 
ed for  the  fresh  and  palatable  character  of  its  well 
water,  so  much  so  that  many  people  repaii-ed  to  this  estab- 
lishment for  their  repast  on  this  account.  It  happened 
that  a  great  many  of  the  waiters  who  ate  and  slept  at  the 
restaurant  fell  ill  of  typhoid  fever  one  after  the  other. 
The  water  was  analysed  chemically,  it  was  found  to  be 
excellent.*  Bacteriologically,  it  was  found  to  contain 
enormous  numbers  of  Bacillus  coli  communis,  testifying 
to  its  contamination  from  a  neighbouring  privy.  The 
well  was  closed  and  no  more  typhoid  occurred. 

At  the  present  time  a  combination  of  chemical  and 
biological  or  bacteriological  methods  is  requisite.  The 
indications  afforded  by  the  latter  alone  are  not  at 
present  sufficiently  precise,  nor  their  study  sufficiently 
advanced  to  render  chemical  analysis  unnecessary. 
It  must,  however,  be  borne  in  mind  that  the  real  aim  and 
object  of  the  analysis  is  to  detect  the  presence,  or  certify 
the  absence,  of,  first,  the  specific  disease-poisons  ; 
secondly,  any  substances  known  to  be  hurtful.  When 
direct  evidence  is  not  obtainable,  indirect  indications 
must  be  made  to  yield  their  testimony. 

To  take  an  example.  Enteric  fever  is  spread  in  many, 
probably  most  instances,  by  the  contamination  of 
water  with  the  stools  of  an  enteric  fever  patient.  If  the 
supposed  specific  cause,  Bacillus  typhi  abdominalis, 
be  detected,  the  sample  is  condemned  without  hesitation. 
But  if  any  faecal  matters  are  found  in  water,  it  is  con- 
demned, because,  even  if  it  does  not  cause  enteric  fever, 
it  is  unwholesome  as  well  as  disgusting.  Faecal  matter?, 
however,  even  if  present,  may  not  be  capable  of  detec- 
tion, therefore  some  other  indication  must,  if  possible, 
be  taken.  Now  faeces  gain  rarely  access  to  water 
without  being  accompanied  by  urine.  Urine  always 
contains,  or  by  its  decomposition  gives  rise  to,  large 
amounts  of  saline  ammonia  and  chlorine  ;  therefore,  if  a 
water  is  found  to  contain  much  free  ammonia  and  chlorine 
(without  satisfactory  explanation  of  their  presence  being 
afforded),  it  is  a  presumption  that  they  are  derived 
from  urine,  and  therefore  that  excremental  pollution 
has  occurred.  If  this  has  happened  once,  it  may 
happen  again  ;  and  if  specific  enteric  stools  chance  to 
be  present  at  any  time,  obviously  here  is  a  mode  in 
which  the  disease  may  be  spread  ;  the  water  must  be 
looked  upon  as  dangerous  and  unfit  for  drinking. 

II. — Indications  a^'orded  by  Chemical  Examination.—' 
In  the  earlier  days  of  chemical  water  analysis,  after 
exact  processes  had  been  devised  for  the  detection  of 
certain  substances  in  solution,  definite  standards  of 
purity  were  laid  down  for  the  average  constitution  of  a 
wholesome  water  ;  and  if  a  sample  were  found  to  contain 
aroounts  of  (say)  chlorine,  ammonia,  nitric  acid, 
and  so  on,  in  exces-s  of  these  standards,  the  water  was 
looked  upon  as  more  or  less  suspicious  or  impure.  Of 
late,  and  since  the  application  of  bacteriological  methods, 
some  discredit  has  been  thrown  on  this  principle  of 


*  The  nature  of  this  chemical  examination  is  unfortuuatelv  not 
stated.  • 


applying,  as  it  were,  hard  and  fast  rules  ;  though  ther® 
is  still  a  widespread  idea  that  an  analyst  has  only  to 
perform  some  chemical  experiments,  and  forthwith  to  be 
able  to  pass  a  verdict  on  the  wholesomeness  or  the  re- 
verse of  a  water  sample.  Dr.  Thresh,  County  Medical 
Officer  of  Health  for  Essex  (an  analyst  of  much  ex- 
perience) writes  (B.  M.  J.,  1891,  ii,  362)  :— 

"  The  presence  of  organic  matter  may  be  chemically 
demonstrated  ;  but,  inasmuch  as  its  nature,  whether 
poisonous  or  innocuous,  is  beyond  the  power  of  the 
analyst  to  reveal,  it  is  obvious  that  a  mere  chemical 
analysis  may  be  worthless,  or  even  misleading.  This 
point  cannot  be  too  strongly  emphasised,  since  the 
popular  impression  that  the  chemist,  by  performing  a 
few  mysterious  experiments  with  a  water  in  bis 
laboratory,  can  pronounce  at  once  whether  it  is  pure 
or  impure,  safe  or  dangerous,  is  shared  alike  by  the 
ignorant  and  the  learned,  and  must  be  dispelled." 
While  fully  allowing  this  to  be  the  case  to  a  certain 
extent,  I  do  not  see  how  one  can  do  away  with  the 
use  of  certain  standards,  though  they  must  undoubtedly 
be  applied  with  judgment  and  discretion,  and  not  like 
a  foot  rule. 

Confining  ourselves  to  the  estimation  of  the  organic 
matter  only,  we  have  (1)  the  permanganate  of 
potassium  method,  according  to  one  or  other  modifica- 
tion, for  determining  the  amount  of  oxygen  required 
to  oxidise  the  oxidisable  matter  present  ;  (1)  the 
albuminoid  ammonia  process,  indicating  the  amount  of 
nitrogenous  matter  in  combination  as  albumin  or  other 
proteid  ;  then  (3)  we  can  estimate  the  amount  of 
ammonia  existing  free,  or  in  loose  combination  as 
ammonium  carbonate,  or  some  analogous  saline  body  ; 
(4)  nitrous  acid  as  a  nitrite  ;  and  (5)  nitric  acid  as  a 
nitrate  ;  (6)  chlorine  may  also  be  derived  fi  om  organic 
matter  ;  and  (7)  sulphuretted  hydrogen  and  alkaline 
sulphides. 

The  object  to  be  attained  is,  first,  the  detection  and 
estimation  of  organic  matter  ;  secondly,  to  find  out  if 
it  is  of  animal  origin  ;  thirdly,  if  it  is  derived  from 
human  habitations.  It  cannot  be  denied  that  water 
containing  this  kind  of  impurity  is  unfit  for  drinking. 
Now  there  is  no  difficulty  in  detecting  the  presence  of 
organic  matter  ;  both  the  potassium  permanganate 
process  and  the  albuminoid  ammonia  process  are 
available. 

Neither  of  these  processes  is  to  be  taken  as  giving 
absolutely  exact  results,  but  relatively  they  certainly 
afford  a  means  of  comparison  between  different  kinds 
of  water,  which  is  most  valuable.  The  organic  matter, 
or  nitrogenous  matter,  thus  estimated  may  be  however 
either  vegetable  or  animal,  or  both  ;  and  these  processes 
do  not  help  us  to  determine  of  what  kind  it  is.  Indeed 
there  is  no  chemical  test  which  can,  as  yet,  distinguish 
between  the  disintegrated  and  dissolved  proteids,  whether 
they  are  of  vegetable  or  of  animal  origin  ;  and  of  their 
actual  chemical  constitution  we  are  ignorant.  There 
are  two  substances,  however,  whose  presence  in  water 
can  be  estimated  with  very  considerable  accuracy,  and 
which  may  give  very  decided  indications  of  the  presence 
.of  that  form  of  animal  organic  contamination  most  to 
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be  dreaded,  viz.,  excrementitious  matter  ;  these  are 
chlorine  and  saline  ammonia.  It  is  to  these  four  sub- 
stances, I  venture  to  assert,  that  the  analyst  sliould 
chiefly  direct  his  attention  ;  and  the  indications  att'orded 
by  their  detection  (and  still  more,  quantitative  estima- 
tion) cannot,  I  also  venture  to  assert,  be  disregarded. 

With  the  above  qualifications,  I  submit  that  the 
determination  of  these  constituents  of  water  by  chemical 
analysis  is  most  useful,  and  indeed  necessary,  for  obtain- 
ing a  correct  opinion  as  to  the  wholesomeness  of  a 
drinking  water.  Excess  of  chlorine,  of  free  ammonia,  of 
albuminoid  ammonia,  of  organic  matter  as  shown  by  the 
oxygen  required  for  its  oxidation,  may  all  individually 
be  satisfactorily  explained  ;  but  they  are  ail  so  m^ny 
symptoms  which,  if  they  occur  together,  furnish  a  diag- 
nosis of  a  water  dangerously  contaminated.  It  is  not 
safe  to  pass  a  water  as  wholesome  because  of  the  small 
amount  of  any  one  possible  or  probable  index  of  pollution. 
Neither  is  it  allowable  to  condemn  a  water  as  unwhole- 
some on  account  of  the  excess  of  any  one.  The  whole 
analysis  must  be  passed  in  review,  and  due  weight  attached 
to  all  the  various  "  symptoms."  Of  all  these  symptoms,  I 
believe  the  conjunction  of  excess  of  chlorine  with  excess 
of  saline  ammonia  (indicating  contamination  with  urine, 
therefore  also  with  faeces)  to  he  the  most  significant  ;  but 
this  may  quite  possibly  occur  in  a  good  and  wholesome 
water  from  a  deep  well. 

As  to  what  CQ-astitntes  excess,  while  the  figures  previ- 
ously given  may  be  taken  as  representina"  expert  opinion 
as  to  the  limits  which  should  not  be  exceeded  as  a  rule, 
by  the  various  substances  of  which  notice  has  been  taken, 
it  should  be  clearly  understood  that  much  discre- 
tion must  be  allowed  in  their  application.  This  has  been 
exemplified  when  alluding  to  drinking  water  derived 
from  various  sources.  Not  only  this,  but  even  if  the 
actual  amount  of  some  substance,  such  as  (say)  chlorine, 
is  well  within  the  accepted  standard  in  a  particular 
sample,  yet  if  it  be  in  excess  of  the  amount  found  in 
other  neighbouring  (and  presumably  similar)  samples 
from  similar  sources,  suspicion  is  naturally  excited. 
Thus,  in  a  series  of  shallow  well  waters  at  Meerut,  the 
chlorine  ranged  from  half  to  one  and  a  half  grains  per 
gallon  ;  in  one  sample,  however,  there  were  six  grains 
per  gallon  together  with  a  good  deal  of  saline  ammonia. 

This  brings  uj  to  the  last  and  most  important  quali- 
fication to  be  considered  with  regard  to  all  chemical 
analyses  of  water,  viz.,  the  nature  of  the  surroundings 
of  the  spring  or  well,  the  character  of  the  gathering 
ground,  if  the  water  be  from  a  small  stream,  if  from  a 
river  the  character  of  its  banks  (showing  whether  gross 
pollution  takes  place  in  the  immediate  neighbourhood), 
if  taken  direct  from  a  public  supply,  or  from  a  house 
cistern,  and  if  from  the  latter,  its  condition,  situation, 
&c.  These  point'^,  which  are  in  fact  merely  an  exten- 
sion of  the  enquiry  as  to  the  kind  of  water  that  is 
submitted  for  examination,  are  of  the  greatest  import- 
ance, and  can  in  no  case  be  overlooked.  It  can  be 
asserted  without  fear  of  contradiction  (even  by  the 
greatest  supporter  of  the  value  of  chemical  analysis)  that, 
however  good  and  pure  a  water  may  appear  to  be 
according  to  chemical  tests,  if  it  comes  from  (say)  a 


shallow  well,  or  spring,  obviously  exposed  to  daily  or 
frequent  pollution,  such  a  water  is  dangerous  and 
unfit  for  drinking.  There  is  little  probability  that  such 
a  water  would  pass  the  chemical  examination  satis- 
factorily, but,  even  if  it  did,  the  ocular  demonstration 
of  its  unfitness  must  be  held  to  outweigh  the  negative 
chemical  evidence.  "  When  a  water  is  known  to  be 
fouled  by  sewage,  or  known  to  be  liable  to  such  pollu- 
tion, any  form  of  examination  is  superfluous."  (Thresh). 
It  is  most  important  therefore  that  the  analyst  should 
either  be  himself  acquainted  with  the  surrounding 
circumstances  of  the  place  whence  the  water  is  derived, 
or  should  be  fully  informed  of  them.  In  no  case  can  he 
afi^ord  to  disregard  such  information,  and  in  many 
instances  it  will  materially  affect  the  conclusions  to  be 
derived  from  his  analysis. 

With  all  qualificalions,  however,  chemical  analysis 
remains  at  present  a  necessary  part  of  the  examination 
of  water,  and  as  Dr.  Stevenson  said  at  the  Liverpool 
Sanitary  Congress  (September  1894),  in  no  case  can 
its  results  be  set  aside  as  illu«ory. 

///. — -Indications  ajfcrded  by  Bacteriological  Examina- 
tion.—  When  precise  bacteriological  methods  were  first 
applied  to  water  analysis,  it  was  thought  that  the 
greater  the  number  of  germs  present  the  more  impure 
was  the  water,  and  that  any  very  large  number  would, 
for  that  reason,  render  aw.  terunfit  for  drinking.  It  is 
certainly  the  case  that  grossly  polluted  waters  do 
contain  enormous  numbers  of  bacteria  (such  as  200,0('0 
per  c.  c.  in  the  Seine  at  Saint  Denis)  ;  also  that  the 
purest  waters  contain  very  few  (such  as  4  or  5 
per  0.  c,  in  rain  water  at  Montsouris,  and  3  or  4  in 
a  deep  well  in  the  chalk  (Frankland).  But  between 
these  extremes  Si  quantitative  test,  or  mere  numeration  of 
the  individual  germs,  is  no  certain  index  of  the  fitness 
or  unfitness  of  a  water,  and  has  been  in  great  measure 
abandoned  for  the  more  difficult,  but  more  rational, 
qualitative  examination,  by  which  the  different  forms 
or  species  present  are  sought  to  be  determined. 

Koch  states  that  a  good  drinking  water  should  rot 
contain  more  than  100  germs  per  c.  c,  but  obviously 
this  is  intended  to  be  taken  with  considerable  limitation. 
A  deep  well  water,  ordinarily  containing  only  10  or  20 
per  c.  c,  might  be  dangerously  polluted  if  the  germs 
rose  suddenly  to  80  or  lOO  per  c.  c,  without  adequate 
explanation  being  forthcoming.  The  circumstances 
that  influence  the  multiplication  of  bacteria  in  water 
are  very  complex.  The  nature  of  the  water,  the  nature 
of  the  bacteria  present,  the  time  that  elapses  between 
the  taking  of  the  s^imple  and  the  preparation  of  a  plate 
cultivation,  and  the  temperature  at  which  the  water 
has  been  kept— -these  are  the  chief  factors  concerned. 
Unless  absolute  uniformity  of  conditions  can  be  obtained 
(and  this  is  in  most  cases  practically  impossible),  a 
comparison  of  the  numbers  present  in  different  samples 
is  likely  to  be  very  misleading. 

Although  the  mere  numeration  of  germs  in  a  sample 
is  as  a  rule  no  more  a  guide  to  its  character  than  the 
estimation  of  some  one  chemical  constituent,  such  as 
the  organic  matter,  there  are  circumstances  when  it  is  of 
use,  and  sometimes  of  great  use.  (1)  The  comparative 
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numeration  ia  water  f  roiu  any  one  source  taken  at  different 
times  will  often  give  interesting  results.  Thus  Herseus 
feund  5,000  organisms  per  c.  c.  in  a  well  water  that  had 
i  een  but  little  used  during  the  preceding  36  hours.  After 
the  well  had  been  emptied  by  continuous  pumping,  a 
second  sample  yielded  only  35  per  c.  c.  The  reason  that 
spring  water  and  water  from  deep  wells  constantly  di-awu 
npon  contain  very  few  micro-organisms  is  that  such 
water  has  undergone  a  natural  process  of  exhaustive 
filtration,  so  becoming  almost  germ-free  ;  but  if  such  a 
water  is  allowed  to  stand  (as  in  a  well  only  used  in- 
termittently) great  multiplication  of  germs  takes  place. 
(2)  Another  and  more  important  use  for  the  quantita- 
ative  estimation  is  to  test  the  efficacy  of  a  filtering 
apparatus,  or  filter  bed.  This  has  been  exhaustively 
done  in  regard  to  the  London  water-supply  by  Percy 
Frankland,  who  shows  that  the  average  reduction  in 
the  number  of  germs  effected  by  sand  and  gravel  filtra- 
tion amounts  to  97  or  98  per  cent.  A  particularly 
instructive  example  was  afforded  by  the  Hamburg  and 
Altona  cholera  epidemic  of  1892  in  regard  to  the  water 
supplies  of  those  town"*.  Hamburg  is  supplied  with 
water  from  the  Elbe,  taken  above  the  city.  Altona  is 
supplied  from  the  Elbe  below  Hamburg,  and  after  it  has 
received  the  sewage  of  about  800,000  persons.  Hamburg 
water  is  therefore  much  purer  than  Altona  water.  But  in 
Hamburg  the  cholera  mortality  was  1,250  per  100,000, 
while  in  Altona  it  was  only  2i!l  per  100,000,  the 
circumstances  of  the  two  towns  and  their  populations 
being  almost  identical.  Had  drinking  water  then 
nothing  to  do  with  the  epidemic  ?  And  was  some 
mysterious  influence  or  epidemic  wave  to  be  sought 
for  ?  Nothing  of  the  kind.  The  Hamburg  water  was 
distributed  '*  raw  "  ;  the  Altona  water  was  subjected  to 
very  careful  sand  filtration  ;  the  dividing  line 
between  the  two  water-supplies,  that  is,  the  boundary 
between  the  two  towns,  is  for  some  distance  along  a 
particular  street.  On  the  Hamburg  side  of  this  cholera 
was  rampant,  the  Altona  side  remained  free.  (This 
reminds  us  of  Sir  J.  Simon's  instance  of  the  Lambeth 
(company's  supply  compared  with  that  of  the  Southwark 
and  Vauxhall  Company  in  the  London  epidemic  of  1854, 
the  area  supplied  being  the  same.  The  death-rate  for  the 
former  Company's  consumers  was  370,  for  the  latter 
Company's  1,300  per  100,000.)  In  December  1892  and 
January  and  February  1893,  however,  a  sudden  recrudes- 
cence of  cholera  appeared  at  Altona,  Hamburg  remaining 
free.  On  enquiry  it  was  found  that  the  niicro-organisms 
in  the  Altona  water  had  increased  from  about  50  per  c.  c. 
to  more  than  1,000  per  c.  c,  clearly  indicating  that  the 
filtration  was  not  being  effectually  carried  out  One  of 
tbe  sand  filters  had  become  frozen,  and  was  not  able  to 
retain  the  bacteria.  Hero  quantitative  bacteriological 
examination  is  evidently  of  the  utmost  importance, 
giving  warning  that  the  filter  beds  are  out  of  order, 
and  pointing  to  the  steps  to  be  taken  for  arresting  an 
outbreak. 

But  apart  from  this  periodical  examination  of  a 
public  water-supply,  the  quantitative  test,  or  enumera- 
tion of  bacteria  present,  is  no  more  able  to  distinguish 
between  the  hurtful  and  the  innocent  germs  than  the 


permanganate  process  is  to  distinguish  between  organic 
matter  derived  from  faecal  contamination  and  that 
i-esulting  merely  from  dead  leaves.  Of  much  more 
importance  is  the  qualitative  examination,  which  seeks 
to  identify  the  various  forms  found  to  distinguish 
between  the  normal,  naturally-occurring  "  flora,"  so  to 
say,  of  a  water,  and  the  added,  abnormal,  and  possibly 
pathogenic  forms  :  and  especiallj'  to  discover  the 
presence  of  the  specific  poisons  of  enteric  fever  and 
cholera. 

The  important  point  is  to  detect  the  pathogenic  forms 
known  to  exist  in  water.  These  include  first  and  foremost 
Bacillus  typhi  abdominalis  a,nd\Spirilli(m  cliolerce  Asiaticce . 
Each  of  these  has  numerous  imitators  (of  which  it 
might  be  said  that  Csesar  and  Pompey  are  very  much 
alike,  especially  Pompey),  forms  that  resemble  the  real 
article  so  much  and  in  -such  a  manner  that  it  is  (1 
think)  impossible  to  believe  them  to  be  really  distinct 
species.  B.  coli  communis  is  the  most  noteworthy,  and 
has  definite  claims  to  pathogenic  properties  of  its  own, 
as  well  as  a  very  close  relationship  with  B.  typhi.  Be- 
sides these,  B.  anthracis  has  been  found  under  circum- 
stances pointing  to  the  water  in  the  well  whence  it  was 
obtained  being  the  cause  of  the  disease  in  sheep.  B. 
tetaixi  and  B.  tuberculosis,  B.  pyocyanfus,  B.  septicus. 
Staphylococcus  pyogenes  and  M.  cereus  albus  have  also 
been  found  in  water,  although  whether  such  water  has 
been  instrumental  in  causinj?  the  diseases  connected 
with  these  organisms  has  not  been  demonstrated. 

Detection  of  Bacillus  typhi  abdominalis. — Numerous 
methods  have  been  devised  for  the  isolation  of  Eberth's 
bacillus,  none  of  which  can  perhaps  be  absolutely 
relied  on  for  eliminating  all  bacteria  except  this  one 
particular  species.  But  there  are  several  ways  in 
which  all  kinds  can  be  got  rid.  of  except  two  or  three, 
and  from  such  a  small  number  of  forms  further  culti- 
vation can  readily  isolate  the  forms,  at  present 
generally  accepted  as  distinct  species,  known  as  B. 
typhi  abdominalis  and  B.  coli  communis. 

There  are  four  cultivation  tests  that  can  be  applied, 
without  difficulty,  to  distinguish  between  them.  From 
the  plate  culture  already  made,  and  containing  probably 
only  colonies  of  B.  typhi  and  B.  coli — 

(1)  .  First  inoculate  into  a  test  tube  of  ordinary 
gelatine  peptone  in  a  melted  condition,  shake  well,  allow 
this  to  solidify,  and  maintain  at  64**  to  68"  F. 
After  24  to  48  hours  numerous  conspicuous  gas  bubbles 
are  found  throughout  the  solid  medium  if  B.  coli  is 
present  ;  the  typhoid  bacillus  produces  no  such  fermen- 
tation (Frankland). 

(2)  .  Inoculate  into  sterilised  milk*  and  maintain  at 
the  body  temperature  (37°  C)  ;  B.  coli  coagulates 
the  milk  in  24  to  48  hours,  and  renders  it  strongly 
acid  :  B.  typhi  makes  it  slightly  acid,  and  never  causes 
coagulation, 

(3)  .  Make  a  culture  in  oi'dinary  alkaline  beef  broth 
containing  one  per  cent,  peptone,  and  incubate  at  37° 
C.  for  24  hours.    To  10  c.  c.  of  this  add   1  c.  c.  of  a 

*Prepa'e(i  by  being  belted  to  58° — f^S"  C.  for  one  to  two  hours 
on  fivd  to  eight  successive  days  :  the  milk  is  sterilised  without  being 
coagulated  or  altered. 
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solution  of  potassium  or  sodium  nitrite  (0*02  gramme 
in  100  c  c),  and  then  a  few  drops  of  strong  sulphuric 
acid.  If  indol  is  present,  a  rose  to  deep  red  coloration 
is  produced  (nitroso-iudol  nitrate).  This  occurs  with 
B,  coli,  not  with  B.  typhi. 

(4),  In  25  per  cent,  nutrient  gelatine  kept  at  37 
C  (fluid)  B.  coli  grows  rapidly,  forming  a  pellicle  on 
the  surface  in  two  or  three  days  ;  a  precipitate  is  also 
deposited,  but  the  gelatine  remains  perfectly  limpid. 
B.  typhi  also  grows  rapidl}^  but  makes  the  gelatine 
uniformly  turbid  soon  after  24  hours  (Klein). 

The  above  four  tests,  together  with  the  diflerences  in 
the  morphological  appearances  of  the  two  organisms, 
are  at  present  the  means  to  be  used  for  differentiating 
between  them.  They  are  all  of  easy  application.  The 
question  of  the  speci6c  distinction  between  these  two 
organisms,  or  whether  they  are  really  varieties,  or 
evolution  forms,  of  the  same  species,  is  not  here  entered 
on  ;  neither  is  it  necessary  to  refer  to  the  very  numer- 
ous "  pseudo-typhoid  "  bacilli,  which  so  greatly 
resemble  E  berth's  bacillus.  It  is  impossible  to  believe 
that  they  are  all  actual  distinct  "  species  "  in  the 
ordinary  biological  acceptation  of  the  term. 

Detection  of  the  cholera  spirillum. —  Koch's  plan  is 
the  following  :  Take  100  c.c.  of  the  water  to  be 
examined,  add  one  gramme  peptone  and  one  gramme 
common  salt,  incubate  at  37*^  C.  After  10,  15  and  20 
liours,  prepare  agar  plates  from  this  mixture,  and  also 
exaoaine  the  mixture  itself  microscopically  for  spirilla. 
Any  colonies  which  appear  on  the  agar  plates  and 
resemble  those  of  the  cholera  spirillum  are  examined 
microscopically.  If  any  comma-shaped  forms  are  found, 
fresh  inoculations  are  made,  and  the  cultures  tested  for 
the  indol  re-action,  and  for  the  effects  of  inoculation 
into  guinea  pigs. 

Of  the  many  comma-shaped  and  spirillar  forms 
found  in  water,  Koch  states  that  none  give  the  indol 
reaction,  nor  the  characteristic  pathogenic  effect 
on  guinea  pigs,  except  Spirillum  cholerce  Asiaticce. 
The  indol  reaction  has  been  mentioned  above.  Pfeiffer's 
method  of  experimenting  on  guinea  pigs  is  to  take 
a  full  neelle  loop  (about  1'5  mgms.)  of  the  surface 
growth  of  an  agar  culture,  distribute  it  in  one  c.  c.  of 
sterile  broth,  and  inject  this  inti  the  peritoneal  cavity 
of  a  guinea  pig.  This  should  be  a  fatal  dose  for  an 
animal  of  ordinary  weight,  300-350  grammes,  causing 
a  rapid  fall  of  temperature  resulting  in  death  ;  for  a 
larger  animal  a  larger  dose  must  be  given. 

But  lately  Sanarelli  has  isolated  32  vibrios  from 
water,  morphologically  distinct  from  each  ether,  all 
giving  the  itidol  reaction,  some  the  cholera-red  reaction, 
and  four  extremely  pathogenic  to  animals,  producing 
symptoms  indistinguishable  from  those  considered 
typhical  of  cholera  infection. 

Sanarelli  considers  that  pathogenic  forms  may  become 
attenuate  I  into  mere  sapro[)hytes  by  residence  in  an 
unfavourable  medium.  He  actually  brought  this  about 
by  keeping  ;in  extremely  virulent  vibrio  in  boiled  river 
Seine  water  for  a  month,  at  the  end  of  which  time  it  had 
lost  its  pathogenic  p'operties,  and  did  not  give  the 
ialol  reaction,  though  morphologically  it  rempined  un- 


changed for  three  months.  More  recently  Metschnikoff 
(1894)  has  also  produced  attenuation  in  form  and  in 
pathogenic  properties  of  the  cholera  vibrio  ;  he  considers 
that  the  cholera  vibrio  is  itself  variable,  but  that  artificial 
variations  acquired  under  the  influence  of  external 
conditions  may  be  constant. 

Besides  these  recently  differentiated  forms  are  those 
longer  and  better  known  allied  species,  S.  Finkleri 
and  Vibrio  Metsclmihoffi.  The  former  grows  much  more 
rapidly  than  Koch's  comma  bacillus  in  gelatine,  causing 
liquefaction  after  24  hours  instead  of  on  the  3rd  or  4th 
day  ;  the  latter  does  not  occur  in  water. 

This  is  not  the  place  to  discuss  the  question  whether 
the  respective  specific  contagia  of  enteric  fever  and  of 
cholera  are  definitely  and  finally  fixed  in  the  forms 
known  as  Bacillus  typhi  abdominalis  and  Spirillum  cholerce 
Asiatics  re'*pectivel3%  or  whether  these  forms  are  not 
quite  definite,  not  fixed  species,  but  possibly  predomi- 
nant varieties,  or  stages  in  the  evolution  of  the  disease- 
producing  organism.  There  is  much  to  be  said  in 
favour  of  the  latter  view,  which  to  my  mind  is  both 
more  reasonable  and  more  in  harmony  with  clinical  and 
epidemiological  observation.  As  far  as  water  analysis 
is  concerned,  we  have  to  make  ourselves  acquaint- 
ed as  far  as  possible  with  the  ever  developing,  and  at 
the  same  lime  frequently  varying  and  discrepant, 
observations  of  bacteriologists,  and  apply  them  as  well 
as  we  can  under  the  circumstances  in  which  we  are 
placed  and  with  the  means  at  our  disposal. 

TV. — Practical  Suggestions  for  Rapid  Examination  of 
Water,  Chemical  and  Bacteriological. —  The  most  impor- 
tant points  to  determine  in  examining  a  water  are  (1)  its 
physical  characters  ;  (2)  its  relative  freedom  from,  or 
pollution  with,  organic  matter  ;  (3)  its  freedom  from, 
or  pollution  with,  excremental  matter  ;  (4)  the  presence 
of  any  large  number  of  putrefactive  organisms  ;  (5) 
the  detection  of  the  specific  organisms  of  enteric  fever 
or  of  cholera.  These  remarks  are  expressly  intended 
to  apply  only  in  cases  where  no  laboratory  arran^je- 
ments  are  available,  and  where  only  the  simplest 
apparatus  and  ordinary  chemicals  are  at  hand  ;  as  well 
as  some  such  cultivation  means  as  are  described  below,  i 

(1.)  For  the  physical  examination  no  apparatus  is 
required,  only  a  few  minutes  are  needed  for  its  perfoi'- 
mance,  and  it  should  never  be  omitted  .  If  a  water 
smells  or  tastes  badly,  no  further  examination  need  be 
proceeded  with  ;  it  is  unfit  for  use  in  that  state. 

(2.)  For  the  organic  matter  (which,  in  the  absence 
of  nitrites,  may  be  taken  to  be  the  same  as  the  oxidisable 
matter),  a  graduated  burette,  standard  permanganate 
solution,  dilute  sulphuric  acid,  and  two  or  three 
glass  tumblers  are  all  that  is  required,  according  to  the 
directions  in  Wood's  Cabinet.  The  experiment  should 
last  four  hours  ;  but  a  relative  determination  (some  pure 
water  being  used  for  comparison)  may  be  made  in 
half  an  hour. 

(3.)  As  tests  for  excremental  pollution,  the 
determination  of  the  chlorine  and  the  saline  ammonia 
is  both  rapid  and  easy.  For  the  chlorine,  either 
16oz.  in  a  measure-glass,  or  8oz.  in  a  tumbler, 
may  be  taken  ;  a  graduated  burette,  standard  nitrate 
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of  silver  solution  anil  a  5  per  cent,  solution  of 
monochroraate  of  potash  are  required  ;  the  experiment 
takes  five  minutes.  Wood's  Cabinet  contains  all  that  is 
needed. 

For  the  ammonia,  take  eight  ounces  of  water  in  a 
tumbler,  add  20  grain-measures  of  Nessler's  solution 
by  the  small  pipette  ;  if  no  yellow  coloration  is  produced, 
there  is  less  than  0-006  per  100,000  ;  if  a  distinct 
yellow  colour  is  given,  followed  by  a  yellowish  precipi- 
tate on  standing,  there  is  from  0-006  to  0-01  per 
100,000;  while  if  there  is  a  very  marked  yellow  colour, 
rapidly  developed  and  deepening  in  a  few  minutes, 
the  quantity  of  saline  ammonia  is  over  O'Cl  per 
100,000.  No  water  should  contain  more  than  0Mi06 
without  explanation  being  forthcoming,  as  previously 
stated.  This  test  is  very  rough,  but  takes  only  a 
few  minutes  to  perform,  and  is  of  great  value  in 
conjunction  with  the  determination  of  chlorides,  as 
before  mentioned.  Nessler's  solution  is  the  only  test 
solution  required  (it  is  not  at  present  furnished  in  Wood's 
Cabinet,  but  can  be  easily  prepared  from  iodide  of  potash, 
perchloride  of  mercury  and  caustic  soda)  ;  if  standard 
ammonium  chloride  solution  be  available  as  well,  of 
course  greater  accuracy  can  be  arrived  at. 

The  ordinary  qualitative  examination  (as  provided 
for  in  Wood's  Cabinet)  does  not  take  more  than  half 
an  hour  to  perform,  and  in  addition  to  the  above  tests 
will  enable  any  one  with  very  slight  skill  or  practice 
(if  due  care  only  be  exercised)  to  give  in  general  terms 
an  opinion  on  the  fitness  or  the  reverse  of  the  water  for 
drinking',  with  reasons  for  the  same,  as  previously 
mentioned.  All  the  chemical  re-agents  required  are 
available  in  any  dispensary  (except  perhaps  monocbro- 
mate  of  potash).  There  is  no  doubt  that  inordinary 
cases,  for  the  determination  whether  a  water  is  pure  or 
impure,  fit  or  unfit,  such  a  rapid  and  simple  examina- 
tion is  sufl&cient  ;  a  polluted  water  will  be  detected  and 
condemned,  which  is  the  most  important  point.  But 
specific  contamination  by  very  minute  quantities  of 
specific  disease  poison  would  not  be  detected  unless 
accompanied  by  appreciable  organic  pollution  as  well. 

(4.)  For  a  simple  bacteriological  examination  as 
to  abundance  or  scarcity  of  putrefactive  organisms,  a 
gelatine  plate  cultivation  is  sufficient  ;  rapid  and  ex- 
tensive liquefaction  points  to  their  presence  in  abund- 
ance. 

(5.)  For  detection  of  the  typhoid  bacillus  and 
cholera  spirillum  directions  have  already  been  given, 
for  simple  and  easy  tests  to  be  applied.  The  difficulty 
lies,  not  in  the  application  of  these  tests,  but  in  their 
proper  interpretation. 

As  a  portable,  cheap,  and  for  rough  and  ready  work 
fairly  efficient  apparatus,  I  bring  to  your  notice  a 
hot  air  steriliser,  steam  steriliser  and  incubator,  within 
which  may  be  packed  test  tubes  of  gelatine  and  agar, 
glass  plates,  and  all  the  absolute  essentials  for  a  rough 
bacteriological  examination.  Nearly  everything  con- 
cerned can  be  made  by  a  native  workman  anywhere, 
and  two  or  three  kerosine  oil  tins  furnish  most  of  the 
material  required.  The  cost  is  about  10  or  12  rupees. 
With  this,   and  the  simple  chemical  apparatus  and 


universally  obtainable  re-agents,  already  specified 
(furnished  in  Wood's  Cabinet),  a  chemical  and  bacterio- 
logical examination  of  water  can  be  made  which,  I 
venture  to  think,  rough  and  ready  as  it  is,  would  be 
within  the  reach  of  everyone,  and  perhaps  more  valu- 
able than  either  a  chemical,  or  a  bacteriological  exami- 
nation alone,  even  if  on  a  much  more  extended  scale. 
Lastly,  it  must  be  borne  in  mind,  that  (I)  although 
bacteriological  examination  can  give  positive  evidence  of 
specific  disease  contamination,  and  lead  to  the  condem- 
nation of  a  sample,  which  chemical  examination  might 
fail  to  detect,  a  negative  result  from  bacterial  cultivation 
does  not  prove  thiit  the  specific  contagia  are  absent  ;  and 
(2)  although  chemical  examination  is  powerless  to  detect 
the  specific  contagia,  it  must  be  an  extremely  rare 
occurrence  that  they  should  gain  access  to  water  without 
being  accompanied  by  some  animal  organic  contamina- 
tion, easily  appreciable  by  chemical  tests.  Wherefore, 
it  may  be  asserted,  that  chemical  examination  cannot 
safely  be  abandoned  in  favour  of  bacteriological  exami- 
nation, even  though  the  necessity  for  this  latter  be  fully 
admitted.  The  general  wholesomeness  or  the  reverse 
of  a  water  is  revealed  by  chemical,  specific  contamina- 
tion by  bacteriological,  methods. 


ON  THE  MICROBES  OF  INDIAN  RIVERS. 

BY  E.  H,  HANKIN,  M.  A. 

One  of  the  oldest  and  most  serious  objections  that  has 
been  offered  by  Indian  experience  to  the  view  that 
cholera  is  a  water-borne  disease,  is  the  fact  that,  so  far 
as  the  larger  Indian  rivers  are  concerne"!,  the  disease 
is  known  to  travel  up-stream,  and  with  the  doubtful 
exception  of  one  or  two  bathing-ghats  at  the  time  of 
melas,  their  water  is  not  known  to  be  capable  of  trans- 
mitting the  disease.  Yet  cholera  corpses  are  frequent- 
ly thrown  into  the  rivers  and  natives  are  often  to  be 
seen  drinking  their  water. 

The  following  observations,  at  least,  suggest  an  ex- 
planation of  this  fact.  The  scarcity  of  microbes  in 
Indian  river  water  about  to  be  described  must,  in  part 
at  least,  be  due  to  a  destruction  of  microbes,  which 
would  appear  to  be  more  energetic  in  Indian  than  in 
European  rivers.  It  is  possible  that  the  cholera 
microbe,  on  arriving  in  the  water  of  rivers  like  the 
Jumna  and  the  Ganges,  becomes  rapidly  attenuated  or 
destroyed.  1  have  twice  isolated  the  cholera  microbe 
from  the  water  of  the  Ganges,  in  each  case  from 
specimens  of  water  taken  from  bathing-ghats  during 
a  meld.  In  the  first  case,  at  Allahabad,  the  microbe 
was  tested  and  found  not  to  be  in  a  state  of  full 
virulence,  as  it  only  killed  a  guinea-pig  in  32  hours. 
In  the  second  case,  a  guinea-pig  was  killed  after  13^ 
hours.  A  cholera  microbe,  taken  from  a  drain  coming 
from  a  village  on  the  banks  of  the  river  about  a  mile 
above  the  ghat,  killed  guinea-pigs  in  4^  hours.  In 
the  other  case,  the  cholera  microbe  was  isolated  from 
water  taken  from  a  ghat  near  Bijnor,  but  was  not  tested 
as  to  its  virulence. 

My  observations  have  been  made  on  the  water  of 
the  Jumna,  Ganges,  Gogra,  and  Goomti.    In  the  case 
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of  the  Jumna,  I  have  made  a  series  of  observations 
during  the  whole  of  the  year  1894,  with  the  help  of 
Mr.  Crawshaw,  the  Agra  Municipal  Engineer,  to  whom 
I  owe  my  best  thanks.  A  parallel  series  of  observations 
hfve  been  made  on  the  Agra  Municipal  water,  which 
have  shown  the  high  degree  of  purity  that  this  water 
possesses.  The  process  of  analysis  consists  essentially 
in  adding  a  measured  volume  of  the  water  to  some 
melted  meat  jelly,  and  afterwards  in  counting  the 
colonies  that  develop  in  this  substance.  The  first 
part  of  the  operation  has  been  carried  out  by  Mr. 
Crawshaw  during  the  latter  part  of  this  year,  while  I 
have  merely  had  the  duty  of  counting  the  colonies. 
1  hope  in  time  to  be  able  to  teach  other  Municipal 
Engineers  to  carry  out  such  bacteriological  analyses, 
which,  for  the  pvirpose  of  knowing  whether  their  filters 
are  removing  microbes,  is  greatly  superior  to  the  more 
cumbersome  aud  expensive  method  of  chemical 
analysis. 

The  results  of  these  bacteriological  examinations  are 
shown  on  the  accompanying  chart.  The  figures  for 
both  the  Jumna  and  for  the  standpost  water  are  given, 
as  they  mutually  act  as  a  sort  of  control  for  each  otlier, 
in  that  the  relative  constancy  of  the  results  for  the  filtered 
water  indicate  that  the  variations  in  the  results  for 
the  river  water  are  not  simply  due  to  variations  in  the 
qnality  of  the  nutrient  medium  employed. 

As  a  culture  medium,  I  am  obliged  to  use  agaragar 
instead  of  nutrient  gelatine.  It  is  commonly  supposed 
that  in  the  former  substance  many  colonies  do  not 
develop,  and  that,  therefore,  it  is  not  so  accurate  as  the 
gelatine.  But  1  venture  to  think  that  I  have  avoided 
certain  sources  of  error  in  my  technique.  For  instance, 
I  do  not  pour  the  melted  agaragar  out  into  "  Petri's 
capsules,"  but  leave  it  in  the  tubes,  thus  in  great 
deuree  protecting  it  from  the  harmful  influence  of 
evaporation  which  tends  to  be  greater  in  Indian  than 
in  European  laboratories.  It  might  be  thought  that 
when  I  find  only  300  microbes  per  cubic  centimetre  in 
the  water  of  the  Jumna  at  Allahabad  2^  miles  above  the 
site  of  a  ineld,  the  result  was  due  to  some  error  in  my 
method  of  observation.  But  on  the  same  day  I  examin- 
ed stagnant  water  from  a  small  tank  near  the  site  of 
the  fair  aud  found  3,600,000  microbes  present  per  c.c. 
In  a  drain  in  the  Agra  Sadr  Bazaar  I  found  6,600,000 
microbes  per  c.c.  These  figures  are  perfectly  corapara- 
able  to  what  has  been  found  by  European  observers 
for  stagnating  water.  Further  the  same  method  of 
sand  filtration  is  used  in  Indian  as  in  European  water- 
works, and  my  results  are  extremely  similar  to  those 
obtained  in  Europe.  In  Allahabad,  on  the  date  re- 
ferred to,  1  found  that  the  standpost  water  contained 
160  microbes  per  c.c.  The  Agra  pipe  water  generally 
contains  from  10  to  20  microbes  in  the  same  bulk. 
The  Lucknow  water  averages  60,  The  Benares  water 
was  examined  on  one  occasion  and  was  found  to 
contain  6  microbes  per  c.c.  Here,  however,  are  ex- 
ceptionally favourable  conditions,  as  the  filter  beds 
can  be  used  for  more  than  a  month  without  showing 
signs  of  becoming  blocked.  The  Cawnpore  Municipal 
water  has  been  found  to  contain  400  microbes  in  a 


cubic  centimetre.  The  pipe  water  in  Naini  Tal  was 
found  to  contain  48  microbes  per  c.c. 

In  the  chart  I  have  incorporated  the  results  obtained 
by  Proskauer  for  the  Spree  at  the  intake  of  the  Berlin 
waterworks,  and  by  Frankland  for  the  Thames  at 
Hampton. 

It  will  be  seen  at  a  glance  how  much  better  the  water 
of  the  Jumna  is  from  the  bacteriological  standpoint 
than  that  of  either  of  the  European  rivers  quoted. 
During  the  hot  weather  the  Jumna  is  seen  to  contain 
less  than  a  thousand  microbes  per  cubic  centimetre. 
Only  during  the  rains  do  the  figures  rise  to  as  many 
as  y,000  per  c.c.  In  the  case  of  the  Thames  the  worst 
time  of  the  year  is  seen  to  be  during  the  winter.  The 
Spree  water  contains  most  microbes  near  the  begin- 
ning and  near  the  end  of  the  winter.  The  fall  during 
the  winter  is  presumably  connected  with  the  fact  that 
the  river  and  the  surrounding  country  were  then  cover- 
ed with  ice.  During  the  latter  part  of  the  hot  weather 
(June),  the  Jumna  is  usually  completely  diverted  at 
Delhi  into  the  Delhi-Agra  canal  ;  indeed  the  timbers 
forming  the  dam  are  carefully  caulked  to  prevent  any 
water  escaping.  Consequently  the  water  present  in 
the  river  at  that  time  at  .Agra  is  merely  the  ground 
water  that,  in  the  descent  of  the  river,  gradually  comes 
to  the  surface.  Owing  to  the  extreme  dryness  of  the 
country  at  that  time,  it  is  safe  to  assume  that  not  a  drop 
of  water  comes  from  the  surface  of  the  land.  At  this 
time  the  river  level  is  lowest  (reaching  to  484  feet 
above  sea  level,  as  compared  with  497  feet  reached 
during  the  rains),  consequently  the  microbes  in  the 
river  water  are  most  exposed  to  the  disinfecting  action 
of  sunlight  aud  to  the  oxidising  and  other  processes 
that  contribute  to  the  "  self-purifying  power  of  rivers." 
There  can  be  no  doubt  that  these  processes,  going  on 
as  they  do  at  a  far  higher  temperature  than  happens 
in  European  rivers,  are  far  more  energetic,  and  in  this 
way  the  relative  freedom  from  microbes  of  Indian 
rivers  can  be  explained.  During  the  rains  much  re- 
fuse is  washed  into  the  rivers  from  the  surroundi  lo- 
country,  but  here  the  increase  m  number  of  microbes 
is  not  so  great  as  might  be  expected,  as  a  great  part 
of  the  water  consists  of  melted  snow  from  the 
Himalayas. 

The  Goomti  at  Lucknow  is  a  deep  and  narrow 
river,  and,  if  it  keeps  this  character  at  other  places,  its 
water  is  not  likely  to  be  so  w^ell  exposed  to  the  puri- 
fying influence  of  air  and  light.  I  found  that  its 
water  contained  between  3,400  and  13,000  microbes 
per  c.c.  at  ditlerent  points  duriug  the  hot  weather. 

The  water  of  the  Ganges  was  examined  on  two 
occasions  at  Allahabad.  It  was  found  to  contain 
1,800  and  1,2.50  microbes  per  c.c.  respectively.  The 
same  river  was  examined  at  the  intake  of  the  Benares 
waterworks  and  was  found  to  contain  950  microbes 
per  c.c. 

The  Gogra  was  examined  after  the  rains  while 
crossing  in  a. boat  at  Ajudia.  In  half-a-dozen  exami- 
nations results  between  350  and  1,200  microbes  per 
c.c.  were  obtained. 
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These  results  may  appear  to  have  some  bearing  on 
the  question  of  the  disposal  of  sewage  in  India.  If 
sewage  can  be  thrown  into  European  rivers  where 
the  processes  of  destruction  of  microbes  go  on  at 
much  slower  rate  than  in  India,  and  where  the  rivers 
in  consequence  contain  often  as  many  as  a  thousand 
times  more  microbes  than  does  the  Jumna  during  the 
greater  part  of  the  year,  then  it  would  appear  that  a 
fortiori  it  would  be  safe  to  dispose  sewage  by  throwing 
it  into  rivers.  But  iL  would  obviously  be  a  most  dan- 
gerous experiment  in  the  case  of  rivers  in  the  hills  and 
in  other  places  whose  waters  are  known  to  be  capable 
of  transmitting  cholera,  and  in  any  case,  owing  to  the 
difference  in  the  quality  of  the  microbes  likely  to  get 
into  Indian  rivers  in  this  way,  it  is  advisable  to  keep 
up  a  higher  standard  of  purity  thin  is  permissible  in 
Europe. 

Owing  to  the  fact  that  river  water  in  the  North- 
West  Provinces  is  in  general  not  known  to  transmit 
cholera,  and  that  the  wells  are  known  to  have  this 
power,  and  owing  to  the  fact  of  the  greater  richness 
of  well  water  in  microbes  than  river  water,  1  should 
have  no  hesitation  in  recommending  anyone  to  drink 
the  water  of  the  rivers  I  have  mentioned,  vvith  the 
possible  exception  of  the  Goomti,  in  preference  to  the 
water  from  ordinary  wells. 

(See  page  242a  for  diagram.) 


CHEMICAL  ANALYSIS  OF  POTABLE  WATER 
IN  INDIA. 

BY  N.  S.  RUDOLF,  B.S.O. 

It  is  of  the  utmost  importance,  if  chemical  analysis  is 
to  be  of  any  use  for  sanitary  purposes,  that  it  shall 
be  possible  to  deduce  a  sound  opinion  as  regards  the 
potability  of  the  water  from  the  results  obtained. 
Our  methods  of  analysis  are  very  accurate,  and  it  is 
not  likely,  even  if  it  were  desirable,  that  more  accurate 
means  could  be  devised.  A  sample  of  water,  if  examin- 
ed by  two  different  chemists  possessed  of  fair  mani- 
pulative skill  and  experience,  usually  gives  results 
approximating  very  closely  to  one  another.  Unfor- 
tunately when  we  come  to  the  deduction  of  conclusions 
as  regards  the  potability  of  the  water  from  the  results 
of  analysis,  we  find  that  such  a  satisfactory  state  of 
affairs  does  not  exist. 

Two  chemists  frequently  will  be  found  to  hold 
very  different  opinions  as  regards  the  potability  of  the 
sample  in  question.  Misunderstanding  also  occurs 
from  the  use  of  ambiguoias  terms  in  describing  the 
quality  of  the  water.  No  uniform  system  of  report- 
ing has  been  adopted,  and  consequently  it  is  difficult 
to  use  the  results  of  chemical  analysis  for  statistical 
purposes.  The  use  of  some  standard  of  potability  is 
strongly  indicated.  Thus  it  is  seen  that  differences  of 
opinion  are  sometimes  more  apparent  than  real,  and 
are  due  to  the  difficulty  of  describing  the  quality  of 
waters  accurately  in  words.  It  is  now  our  task  to 
investigate  the  causes  which  lead  to  different  opinions 
being  held  by  experts   in  judging   of  the   quality  of 


the  same  sample  of  water  from  the  same  chemical 
data,  and  how  can  these  differences  be  avoided. 

It  will  be  necessary  to  briefly  review  and  consider 
the  I'espective  importance  of  the  constituents  from  the 
amounts  and  presence  of  which  an  opinion  regarding 
the  quality  of  the  water  is  to  be  formed.  The  fiee 
and  albuminoid  ammonia  being  almost  always  derived 
from  matter  of  animal  origin  are  undoubtedly  con- 
stituents of  much  importance. 

The  albuminoid  ammonia  is  estimated  by  Wanklyr's 
process  and  ought  to  be  reported  as  nitrogen.  It  re- 
presents the  total  organic  nitrogen.  Considerable  im- 
portance attaches  to  the  relative  proportions  in  which 
the  two  forms  of  ammonia  occur,  as  it  hns  been  shown 
that  these  ratios  are  essentially  different  according  as 
they  are  derived  from  vegetable  or  animal  matter. 
Messrs.  Tatlock  and  Thompson,  in  their  recent  paper 
read  before  the  Scottish  Section  of  the  Society  of 
Chemical  Industry,  draw  attention  to  the  fact  that  waters 
derived  from  deep  bore  hole  frequently  contains  a 
proportion  of  free  ammonia  which  would  condemn 
them  for  potable  purposes  were  they  not  derived  from 
an  impeachable  source  ;  the  same  observers  also  point 
out  that  chalybeate  waters  of  undoubted  purity  often 
contain  a  high  proportion  of  albuminoid  and  free 
ammonia.  Varying  opinions  are  held  as  regards  the 
value  of  the  evidence  afforded  regarding  the  purity  of 
a  water  by  the  detection  and  estimation  of  nitrates  and 
nitrites.  They  undoubtedly  indicate  previous  sewage 
contamination  in  most  cases,  as  they  are  derived  from 
the  oxidation  of  the  ammouia  brought  about  by  fer- 
ments. The  ammonia  under  the  influence  of  a  fer- 
ment becomes  oxidized  to  nitrites,  and  then  further  to 
nitrates  ;  it  is  not  certain  whether  the  same  ferment  can 
oxidize  ammonia  into  nitrites,  and  nitrites  into  nitrates  ; 
or  whether  two  ferments  exist,  the  one  capable  of  form- 
ing nitrites  from  ammonia,  and  the  other  converting  the 
nitrite  into  the  nitrate.  Formerly  importance  was  only 
attached  to  the  presence  of  nitrites,  which  indicated  that 
some  partly-oxidized  sewage  matter  was  entering  the 
water ;  but  when  nitrates  only  were  found,  it  was  consi- 
dered that  the  oxidation  which  the  water  had  undergone 
must  have  effectively  destroyed  all  pathogenic  micro- 
organisms. Mr.  Stoddart,  however,  in  a  paper  in  the 
Analyst  in  the  earlier  part  of  this  year,  proved 
very  conclusively  that  the  oxidation  of  ammonia  into 
nitrates  by  filtration  through  soil  is  usually  a  very 
rapid  process,  and  he  points  out  that  the  nitrates  are 
very  important  factors  in  judging  of  the  purity  of  a 
water. 

It  appears  quite  possible  that  a  water  contammated 
with  sewage  may  have  undergone  sufficient  filtration 
and  nitrification  to  convert  all  ammonia  into  nitrates, 
and  yet  from  the  presence  of  undestroyed  bacteria,  it 
may  be  utterly  unsuitable  for  potable  purposes.  Again, 
should  any  delay  occur  in  examination  of  a  sewage 
contaminated  water,  the  ammonia  may  oxidize  into 
nitrates  in  the  bottles.  Thus  recently  I  had  occasion 
to  examine  the  water  of  a  well  situated  in  close 
proximity  to  a  native  latrine.  The  water  was  examin- 
ed on  November  3rd,  and  contained   0-510  pints  per 
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100-000  of  free  ammonia.  After  rending  Messrs. 
Tallock  and  Tliompson's  paper,  I  redetermined  the 
ammonia  on  November  25th,  and  found  the 
water  to  contain  •00(3  of  pints  per  100  000  free 
ammonia,  wliiie  the  nitrates  had  correspondingly 
increased.  These  same  observers  give  an  instance 
of  a  mixture  of  Lock  Katrine  water  and  sewage 
containing  over  '3  grs.  per  gallon,  which  lost  0  01 
grs.  per  gallon  daily.  These  results  show  the 
necessity  of  forwarding  water  samjiles  as  quickly  as 
possible  to  the  chemical  examiner. 

The  determination  of  chlorine  in  chlorides  is,  in  my 
opinion,  almost  useless  for  detecting  admixture  of 
sewage  or  impurities  oi^  animal  origin.  Waters  con- 
taminated with  sewage  undoubtedly  always  contain 
chlorine,  but  as  sewage  only  contains  on  the  average 
5  grs.  per  gallon,  and  as  chlorine  is  a  normal  and  very 
variable  constituent,  it  is  evident  that  only  a  very  large 
admixture  of  sewage  matter  would  render  the  chlorine 
in  any  way  abnormal.  Thus  a  water  might  contain  10 
percent,  of  ordinary  sewage,  giving  0*5  per  gallon, 
an  amount  which  is  not  unusual  in  a  pure  sample.  No 
doubt  in  judging  of  the  general  suitability  of  a 
water  for  potable  purposes,  some  little  account  should 
be  taken  of  the  amount  present,  as,  if  present  in  large 
quantities,  it  may  render  a  water  unpalatable  and 
unwholesome.  But  here  the  taste  will  usually  be 
the  best  criterion.  The  determination  of  the  oxygen 
absorbed  is  of  minor  importance.  Solids  in  suspension 
and  hardness  are  all  of  minor  importance,  but  some 
account  must  be  taken  of  them  in  judging  of  a  water 
intended  to  be  used  for  town  supply.  The  amount  of 
solids  in  suspension,  as  shown  by  the  turbidity,  is  of 
more  interest  to  the  water  engineer  than  to  the 
sanitarian. 

Valuable  conclusions  can  sometimes  be  drawn  from 
the  physical  appearance  of  a  water.  Thus  a  brown- 
ish water  usually  indicates  a  mossy  or  peaty  source, 
or,  in  this  country,  it  may  have  passed  through  jungle. 
A  greenish  or  yellow  well  water  is  usually  impure,  but 
the  converse  does  not  hold  that  a  colorless  or  bluish 
water  is  necessarily  pure.  Some  of  the  most  deadly 
waters  I  have  seen  were  clear,  bright  and  sparkling. 
Effluents  from  sewage  forms  are  usually  of  this  appear- 
ance. Again,  the  smell  of  the  water  is  sometimes  a 
most  valuable  criterion  of  its  purity.  A  distinct  sewage- 
like smell  condemns  a  water  as  effectually  as  a  com- 
plete analysis  would  do. 

1  will  now  proceed  to  the  consideration  of  the  causes 
which  lead  sometimes  to  such  diflferent  conclusions 
being  drawn  from  these  chemical  data.  First  and 
foremost  I  would  put  the  lack  of  reliable  standards  and 
the  want  of  a  scale  of  potability.  It  is  by  no  me  ms 
an  easy  matter  to  pronounce  an  opinion  on  a  sample 
of  water  from  the  consideration  of  the  results  of 
chemical  analysis.  There  is  a  great  tendency  to  form 
an  opinion  on  the  amount  or  presence  of  a  single 
constituent  which  leads  to  erroneous  conclusions. 
Thus,  if  a  water  be  judged  on  the  amount  of  nitrates  it 
contains  without  regard  to  the  other  constituents,  a 
pure  water  from  a  district  where  the  soil  contains  much 


nitrates  would  be  considered  as  impure,  whereas  the 
nitrates  would  have  been  derived  from  the  soil  and 
not  from  any  admixture  of  sewage.  Again,  in  looking 
over  analysis,  unless  one  has  constant  practice,  one  is  apt 
to  become  confused  and  cannot  take  in  the  full  import 
of  all  the  figures.  One  constituent  can  only  be 
considered  at  a  time  and  duly  weighed,  and  it  is  diffi- 
cult for  the  mind  to  put  together  and  evolve  from  all 
these  factors  one  o[)inion.  The  next  question  that 
arises  is,  on  what  principles  should  a  scale  of  potability 
be  drawn  out.  It  must  assign  the  proper  value  to 
each  constituent.  The  greater  the  importance  of  a 
constituent  as  evidence  of  contamination,  the  more 
influence  it  must  have  on  the  final  opinion.  The  sys- 
tem must  be  simple  and  easily  applied,  and  every 
constituent  and  character  of  the  water  must  be  taken 
into  consideration.  The  scale  of  potability  as  devised 
by  Mr.  Wigner  fulfils  these  conditions  in  a  high 
degree.  It  will  be  seen  by  an  inspection  of  this  scale 
that  each  constituent  has  a  definite  value  attached  to  it. 
The  sum  total  of  these  values  indicates  the  impurity  of 
the  water. 

For  convenience  sake  waters  are  divided  into  three 
classes,  as  follows  :  First  class  waters  whose  value  on 
scale  of  potability  are  under  20 ;  second  class  those 
above  20  and  under  40  ;  and  third  class  above  40  and 
under  60.  A  very  impure  water  might  have  a  value 
150,  but  this  would  not  often  occur.  The  representation 
of  the  quality  of  a  water  by  a  single  figure  is  especially 
useful  when  it  is  necessary  to  compare  the  quality  of 
several  waters  one  with  another.  This  is  frequently 
necessary  in  choosing  from  what  sources  a  water 
supply  shall  be  drawn.  Again,  when  a  water  supply 
has  to  be  examined  from  time  to  time  with  a  view  to 
ascertaining  if  a  proper  standard  of  purity  is  being 
maintained,  a  table  can  be  prepared  showing  the  rise 
and  fall  in  purity  at  a  glance. 

The  accompanying  table  in  illustration  of  this  is 
taken  from  Blythe's  "  Analysis  of  Foods."  In  schemes 
for  municipal  sanitary  improvement  these  single-figure 
representations  of  purity  are  of  value.  On  the  map  of 
the  municipality  every  well  may,  after  analysis,  be 
marked  with  its  figure  representing  the  potability  of 
the  water.  The  connection  between  outbreaks  of  dis- 
ease and  impure  water  may  thus  be  traced, 

The  whole  question  of  water  analysis  in  its  relation 
to  sanitation  is  put  on  a  thorough  statistical  basis. 
Again,  the  use  of  ambiguous  terms  is  avoided,  reports 
made  by  a  chemist  who  has  ceased  to  officiate  are 
perfectly  intelligible  to  his  successor. 

But  we  must  remember  that  while  this  system  has 
many  advantages,  it  has  its  drawbacks.  Mr.  Wigner's 
scale  of  potability  is  not  perfect.  It  gives  undue  pro- 
minence perhaps  to  some  constituents. 

No  attempt  has  been  made  as  yet,  I  believe,  to  include 
the  results  of  bacteriological  examination  in  the  scale  of 
potability,  and  it  would  be  a  difficult  matter  to  do  so. 
For  it  is  quite  possible  for  a  water  to  contain  sufficient 
cholera  or  enteric  poison  to  make  it  most  dangerous,  and 
yet  chemical  analysis  might  fail  to  detect  any  impurity. 
Nevertheless,  some  account  might  be  taken   of  the 
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number  of  microbes  present.  I  would  suggest  that  50 
microbes  per  cubic  centimeter  might  have  a  value  of  one 
on  the  scale,  but  this  is  a  figure  which  should  be  fixed 
by  the  bacteriologist. 

The  source  of  the  sample  and  envii'onment  must  be 
carefully  considered.  A  sample  of  water  from  an 
artesian  well,  which  I  once  analysed,  contained  2'0 
pints  per  lOO'OOO  of  free  ammonia.  This  would  give 
a  value  of  200  on  the  scale,  and  the  water  would  be 
condemned  as  absolutely  unfit  for  potable  purposes. 

But  this  water  was  free  from  any  contamination  with 
sewage  matter,  the  ammonia  belong  derived  probably 
from  a  bituminous  shaly  strata  through  which  the  bore 
passed. 

In  the  case  of  such  a  sample  I  would  •  assign  no 
value  to  the  free  ammonia,  and  would  make  a  note 
of  the  reason  for  my  having  done  so.  Again,  I  recent- 
ly analysed  a  water  from  a  deep  well  situated  in  close 
proximity  to  an  old  nitre  godown.  The  ground  all 
around  was  saturated  with  nitrates. 

The  water  was  pure,  but  the  amount  of  nitrates  and 
chlorides  which  it  contained  was  sufficient  to  point  to 
sewage  admixture,  had  the  environment  been  unknown. 

This  question  of  sewage  admixture  leads  to  another 
point,  which  has  not,  I  believe,  received  the  attention  it 
deserves. 

It  is  this:  Most  of  our  knowledge  of  waters  and 
our  views  as  regards  what  is  a  potable  water  are 
founded  on  conclusions  based  on  analysis 
of  sewage.  Dr.  Wallace  had  analyses  made  of  Griasgow 
sewage  at  various  hours  of  the  day.  Dr.  Frankland 
also  did  some  valuable  work  on  the  composition  of 
London  sewage.  The  standards  of  potability  given 
by  the  authorities  are  based  on  the  average  compo- 
sition of  sewage  in  most  cases.  From  these  analyses 
most  valuable  conclusions  have  been  drawn  regarding 
home  waters  and  the  probable  amount  of  sewage 
admixture  in  contaminated  samples. 

But  in  this  country  we  have  no  such  sewage  except 
in  a  few  of  the  largest  towns.  In  judging  of  the 
character  of  Indian  waters  this  should  he  taken  into 
consideration.  The  amount  of  nitrates  present  in  a 
water  has  been  shown  to  be  of  the  utmost  importance, 
pointing,  as  it  almost  always  does,  to  previous  sewage 
contamination. 

But  in  India  where,  in  many  places,  the  soil  is 
impregnated  with  nitre,  it  appears  to  me  that  its 
presence  in  quantity  is  not  by  any  means  a  certain 
indication  of  previous  contamination.  The  nitre  may 
have  been  formed  from  the  air,  or  all  the  organic 
matter  from  which  it  was  derived  may  have  disanpeared 
at  some  remote  period.  Thus  it  is  evident  that 
European  standards  cannot  be  used  without  modi- 
fication in  judging  of  the  waters  of  this  country. 
Thi^  view,  however,  is  open  to  contradiction.  It 
would,  in  my  opinion,  be  useful,  if  some  rules  could  be 
drawn  up  for  guidance  in  judging  of  the  potability 
of  Indian  waters. 

Hence  it  seems  to  me  that  the  analyst,  in  addition 
to  making  the  analysis  and  recording  the  properties 
of  the  water,  should  also   give  an  opinion  as  regards 


its  potability.  Chemical  examiners  in  this  country  have 
constantly  to  make  such  analyses,  and  from  their 
experience  it  is  easy  for  them  to  decide  on  the  quality. 
Again,  the  analyst  is  often  influenced  in  his  opinion 
by  what  he  sees  in  making  the  analysis.  The  appear- 
ance of  a  prec'pitate,  or  some  trifling  property,  will 
often  tell  much,  but  which  cannot  be  described,  in 
the  results  of  analysis. 

The  argument  in  favour  of  the  medical  man  in  charge 
of  the  water  supply  drawing  his  own  conclusions 
from  the  analytical  results,  is  usually  that  it  is  difficult 
for  the  analyst  to  give  his  opinion  exactly  in  words, 
and  misunderstandings  are  apt  to  occur.  But  when 
the  potability  is  expressed  by  a  single  figure,  this 
argument  falls  to  the  ground.  From  what  we  have 
now  seen  I  think  it  must  be  evident  to  most  of  us— 

1st,  that  Indian  waters  cannot  be  judged  of  by 
Western  standards  ; 

2nd,  that  the  use  of  a  scale  of  potability  is  a  great 
help  to  the  sanitarian,  and  all  who  have  to  do  with 
questions  of  water  supply,  as  well  as  to  the  analyst  ; 

3rd,  the  analyst,  or  chemical  examiner,  should  be 
furnished  with  all  possible  information  as  regards 
reasons  for  analysis,  source,  and  environment.  He 
should  also  be  told  on  what  his  opinion  is  wanted  ; 

4th,  the  water  sample  should  be  forwarded  to  the 
analj^st  with  as  little  delay  in  transit  as  possible. 

To  Dr.  Gregg,  the  Sanitary  Commissioner  for  Bengal, 
must  be  given  the  credit  of  introducing  a  scale  of  pota- 
bility and  a  simple  and  intelligible  form  for  the  water 
examiner  to  report  the  results  of  his  analysis  and  the 
conclusions  drawn  from  them.  The  rales  to  be 
observexi  are  embodied  in  Sanitary  Commissioner  for 
Bengal's  Circular  No.  342  of  25th  June  1894. 

In  the  same,  suggestions  are  given  as  regards  the 
kind  of  information  which  will  be  of  use  to  the  water 
examiner,  and  directions  are  given  as  regards  packing, 
despatch,  and  the  collection  of  the  samples. 

This  brings  us  to  another  point  :  the  sampling  of 
water.  If  chemical  analysis  is  to  be  of  any  value,  the 
sample,  when  it  reaches  the  laboratory,  must  represent 
the  source.  Chemists  know  only  too  well  that  this  is  not 
always  the  case.  The  sample  bottle  may  have  been  dirty  ; 
the  water  may  not  have  been  properly  collected  ;  the 
cork  may  have  been  a  bad  fit  and  dust  worked  its  way 
into  the  space,  which,  when  the  cork  is  removed,  falls 
into  the  bottle  ;  or,  again,  the  cork  may  have  been 
covered  with  sealing  wax  very  difficult  to  remove 
completely  ;  a  delay  may  have  occurred  in  transit.  All 
this  is  avoided  ;  exact  directions  are  laid  down  for  collec- 
tion of  samples  from  all  kinds  of  sources — wells,  tanks, 
rivers,  etc.  The  sealing  of  the  bottles  is  done  in  this 
way.  Over  the  stopper  is  put  some  cotton  wool,  and  over 
this  a  piece  of  cloth.  The  whole  is  tied  round  with 
tape  and  the  seal  affixed  on  the  knot  of  the  tape  on  the 
cloth.  The  use  of  the  cotton  wool  prevents  entrance 
of  foreign  matter,  and  the  cloth  insures  that  only  on 
breaking  the  seal  can  the  stopper  be  removed.  Specially 
cleaned  bottles  are  issued,  packed  in  boxes  of  a 
special  construction,  which  insure  immunity  from  break- 
age.   The  bottles  are  prepared  by  thoroughly  cleans- 
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ing  with  alkali  aud  acid.    They  are  then  rinsed  with 
water,  and  finally  sterilized  by  the  use  of  a  steam  jet. 
The  cotton  wool  and  cloth  are  fixed  over  the  stoppers 
before  despatch.    This  system  appears  to  answer  well, 
and  the  work  is  much  simplified. 

The  standard  of  potability  used  has  been  found  not 
to  be  altogether  perfect,  but,  as  a  temporary  measure, 
it  has  done  useful  work.    It  is  not  very  well  adapted  to 
suit  Indian  waters,  as  it  was  drawn  up  on  home  stand- 
ards based  on  analvsis  of  sewage. 

Me.  WIGNER'S  SCALE  OF  POTABILITY. 
Appearance  in  2  ft  tube  : — 

Colour,  blue        ...  ...  ...  0 

,,       pale  yellow  ...  ...  2 

„       green       ...  ...  ...  2 

,,       dark  yellow  ...  ...  4 

,,       dark  green  ...  ...  4 

Suspended  matter  to  be  added  to  valuation  of  appearance  : — 

For  traces   ...  ...  1 

,,    heavy  traces  ...  ...  ...  2 

,,    turbidity       ...  ...  ...  4 

Smell  when  heated  to  100°  Fahr  :  — 

Vegetable  matter  ...  ...  ...  1 

Strong  peaty       ...  ...  ...  2 

Offensive,  of  animal  matter    ...  ,.,  4 

Chlorine  in  chlorides      ...       5  grs.  per  gal.     =  1 
Phosphoric  acid  as  phosphates — 

Trares=  2.  h.  traces  =  4.  v.  h.  traces    =  8 
Nitrogen  in  Nitrates     ...       100  gr.pergal,    =  1 
Ammonia    ...  ...       005  gr.   ,,    „  =1 

Albuminoid  ammonia    ...       001  gr.   ,,    ,,  =1 
Oxygen  absorbed  in  15  minutes  at  80°  Fahr. 

002  gr.  „  =  1 

,,  „  4  hours    010  gr.  ,,  =1 

Hardness  before  and  after  boiling  added  together 

5°     =  1 

Total  solid  matter  5  gr.  per.  gal.    =  1 

Heavy  metals  s.  traces         =  6 

„         ...  h.     „  =  12 

Microscopical  results- 
Vegetable  deZ»r/s  in  small  quantity    ...  ...  4 

„  „         krge       „         ...  ...  8 

Diatoms  and  bacteria  in  small  quantity  ...  6 

„  „  large       „  .,.12 

Hairs  and  animal  debris,  10  to  20  according  to  the  quantity 
observed. 


DISCUSSION. 

W-  H.  Gregg  (Calcutta)  said  he  wished  to  make  one  observa- 
tion upon  a  conclusion  drawn  by  Mr.  Hankin,  viz.,  that  as  he 
found  so  few  microbes  in  the  water  of  tlie  river  Jumna  at  Agra, 
therefore  it  was  unoiijectionable  to  pass  polluted  water  into  our 
large  rivers.  He  believed  that  the  passage  of  such  polluted 
waters  into  the  ri^^ers  of  the  Eastern  HimalayAS  had  frequently 
given  rise  to  cholera  outbreaks.  He  referred  to  his  own  paper 
upon  the  subject  in  this  section. 

Jogendra  JVath  Datta  (Calcutta)  said  his  observations  on 
Hughli  river  water  agreed  with  those  of  Mr.  Hankin.  The 
number  of  microbes  found  in  Hughli  water  varied  from  2  000 
in  the  dry  sf^ason  to  12,000  in  the  rains  per  cubic  centimetre 

N.  S.  Rudolf  (Saran)  did  not  agree  with  Surgeon-Major 
Davies  as  to  the  value  of  chlorine  in  waters  of  India  ;  in  his 
opinion  the  estimation  of  chlorine  was  useless  for  sanitary 
purposes. 

S.  Aiyer  (Ti-evandrum)  agreed  in  thinking  that  a  revised  stand- 
ard for  water  analysis  was  needed.  He  knew  of  water  chemi- 
Cidly  good  which  had  been  injurious  to  those  who  diank  them. 

TAe  jPres;'rfe«i  said  that  in  judging  the  value  of  a  water,  the 
sanitarian  must  take  into  account  the  conclusions  of  both  bacterio- 
logist and  chemist.  Dr.  Davies  had,  shown  that  it  was  possible, 
with  a  cheap  and  simple  apparatus,  to  make  a  reliable  examina- 


tion. He  agreed  so  far  with  Mr.  Rudolf  that  for  Indian  waters 
an  excess  of  nitrates  and  chlorides  might  often  be  due  simply 
to  soil  peculiarities,  and  a  committee  might  well  meet  to  draw 
up  a  report  on  tljis  matter,  which  would  be  of  great  value.  As 
regards  Mr.  Hankin's  paper,  lie  would  ask  all  to  note  carefully 
that  his  conclusions  are  applicahle,  not  to  the  rivers  of  India  gener- 
ally, but  only  to  those  of  immense  volume  fed  hy  the  snows  of  the 
Himalayas.  His  observations  that  with  the  first  floods  the 
number  of  microbes  so  increased  notwithstanding  the  enormous 
dilution  and  that  they  diminished  diu'ing  the  iiot  dry  season  were 
of  great  value  and  accords  with  observations  on  the  spread  of 
cholera.  In  Madras  most  rivers  were  short  lived,  being  torrent- 
fed  from  distant  bibs.  To  maintain  irrigation,  surface  water 
w's  arrested  by  bunds  on  every  available  slope,  and  only  after  the 
overflow  from  these  has  passed  from  tank  to  tank  did  it  reach 
the  river  bed.  In  affording  guidance  to  Engineers  it  was  neces- 
sary to  remember  to  what  particular  rivers  Mr.  Hankin's  observa- 
tions referred.  Self-purification  of  rivers  depended  upon  the 
concentration  of  the  contaminating  matter,  this  was  measured  by 
the  extent  of  the  "  dilution,"  and  beyond  a  certain  limit  this 
means  of  purification  becomes  overtaxed.  Therefore  Mr.  Hankin's 
conclusions  must  be  accepted  only  side  by  side  ivith  his  definition 
of  the  class  of  rivers  from  lohicli  his  data  have  been  draion. 
Was  there  not  a  danger  that  successive  increments  of  defiling 
matter  might  maintain  a  degree  of  concentration  in  which  self- 
purification  would  be  either  9j?7  or  incomplete  ? 

On  the  subject  of  filtration  he  said  that  they  all  knew  under 
the  most  perfect  conditions  only  99  per  cent,  of  microbes  can  be 
arrested.  What  becomes  of  the  escaping  microbe?  Without 
questioning  Koch's  opinion  as  to  the  Altona  outbreak,  he  reminded 
them  that  a  recent  writer  had  maintained  that  those  nice  dis- 
tinctions of  filtered  and  unfiltered  water  Rveas  did  noi  exist  in 
relation  to  cholera  spread  in  Altona  and  Hamburg,  and  that  even 
in  former  epidemics,  when  the  factor  of  filtered  and  unfiltered 
water  did  not.exist,  Altona  then  showed  a  less  cholera  incidence 
than  Hamburg,  where  the  soil  was  damp  from- proximitj'  of 
subsoil  water,  that  writer  maintained  that  there  cholera  lingered 
longest,  and  tuat  in  higher  and  drier  areas,  like  Altona,  the  in- 
cidence was  less.  He  was  not  denying  tlie  sreat  value  of  filtra- 
tinn,  but  was  only  calling  attention  to  "  the  tnissing  microbe." 
They  must  look  to  the  bactei'iologist  and  cliemist  to  guide  us  in  our 
deduetions,  but  their  opinions  could  not  be  logically  regarded  as 
complete  or  safe  unless  they  accepted  the  dictum  so  forcibly  laid 
down  by  Dr.  Thorne  Thorne,  medical  officer  of  the  Local  Govern 
ment  Board,  England,  that  no  opinion  as  to  the p>olutahility  of  vmter 
derived  from  chemical  or  bacteriological  examination  could  he 
complete  unless  accomp>anied  by  a  careful  survey  by  a  sanitarian. 


VACCINATION  IN  BENGAL. 

BY  W.  H.  GREGG,  D.P.E., 
Srijade-Surgeon  Lieut.-Colonsl,  I.  M.  S, 

It  has  been  suggested  to  roe  that  a  short  account  of  the 
system  of  vaccination  in  Bengal  would  be  interesting 
and  instructive,  not  only  to  medical  men  generally  and 
others  in  Bengal  and  other  provinces  in  India,  but  also 
to  people  in  England  who  take  an  interest  in  Indian 
subjects. 

2.  To  persons  unacquainted  with  the  practical  work- 
ing of  vaccination  in  a  province  like  Bengal,  it  seems  an 
easy  matter  to  inaugurate  and  carry  on  a  complete 
and  successful  system  of  protection  from  small-pox,  but 
the  difficulty  of  doing  so  in  Bengal  is  great,  as  will  be 
at  once  apparent  when  the  area,  population,  and  con- 
flicting interests  of  the  people  of  these  provinces  are 
taken  into  consideration.  Any  system  to  be  successful 
in  Bengal  must,  therefore,  be  simple,  effective,  moderate 
in  cost,  and  suited  to  the  requirements  of  the  various 
classes  of  the  people.    Bengal  is  the  largest  of  the 
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Indian  provinces  :  it  has  an  area  of  151,543  square 
miles,  which  is  equal  to  that  of  the  United  Kingdom, 
with  the  addition  of  a  second  Scotland,  whilst  the  popu- 
lation of  71,346,987  is  about  that  of  the  whole  of  the 
United  States  of  America  in  1890,  together  with 
Mexico.  There  are  forty-seven  districts  in  Bengal,  each 
covering  an  average  area  of  3,224  square  miles,  and 
containing  an  average  population  of  1,503,520  inhabi- 
ts) nts,  which  is  greater  than  the  average  population  of  the 
districts  of  other  provinces,  and  three  times  greater 
than  the  average  population  of  the  Punjab  distticts, 
which  is  673,124,  although  the  average  district  area  in 
the  Punjab,  viz.,  3,570  square  miles,  is  about  the  same 
as  that  of  Bengal,  which  is  3,224  square  miles.  Then, 
too,  the  villages  in  Bengal  are  more  scattered  than  they 
are  in  other  parts  of  India.  The  supervision  of  vac- 
ciuation  in  Bengal  is  thus  especially  difficult,  and  it  is 
necessary  to  employ  a  larger  number  of  workers  than 
in  other  provinces  in  proportion  to  the  population. 

3.    The  system  of  work  in  Bengal  is  as  follows  : — 
The  Department  is  under  the  general  control  of  the 
Sanitary  Commissioner  of  the  province,  who  is  assisted 
by  three  Deputy  Sanitary  Commissioners,  who  are  co- 
venanted members  of  the  Indian  Medical  Service.  The 
district  is  the  unit  of  administi-ation,  and  the  Civil 
Surgeon  of  it  is  the  responsible  executive  officer,  the 
entire  district  staff  being  under  his  supervision  and 
control.    He  works  in  consultation  with  the  District 
Magistrate  and  is  assisted  in  the  matter  of  inspections 
by  Assistant  Surgeons  and  Civil  Hospital  Assistants,  the 
latter  of  whom  also  vaccinate  in  the  immediate  neigh- 
bourhood of  their  dispensaries,  as  well  as  at  the  dispen- 
saries which  are  vaccination  centres  for  free  vaccination. 
There  is  also  a  Government  Inspector  of  Vaccination 
in  each  district,  who  is  the  right-hand  man  of  the  Civil 
Surgeon  in  all  matters  relating  to  vaccination,  and  a 
Government  Sub-Inspector  for  each  sub-division.  The 
principal  duty  of  these  officers  is  to  be  continually  on 
the  move  checking  the  work  of  the  vaccinators.  The 
Inspector  also  every  now  and  again  applies  a  test  to  the 
work  of  the    Sub-Inspectors.     An   Inspector's  pay 
ranges  from  Rs.  30  to  Rs.  40  a  month,  and  a  Sub- 
Inspector  gets  Rs.  25  a  month.    Both  are  allowed  the 
iravelling  allowance  adir-issible  under  the  Civil  Service 
tiegulations  to  officers  of  their  class.    The  Inspectors 
are  appointed   by   the    Sanitary  Commissioner  from 
amongst  the  Sub-Inspectors  who  are  recruited  from  the 
rank  and  file  of  vaccinators  on  the  nomination  of  the 
Civil  Surgeon,  who  makes  his  selection  from  amongst 
the  most  intelligent  and  deserving  men  specially  noted 
for  their  tact  in  dealing  with  local  prejudices.  Occa- 
sionally outsiders  are  appointed  when  it  seems  desirable, 
in  the  interests  of  the  public  service,  to  appoint  them. 

4,  I'he  actual  work  of  vaccination  in  Bengal  (except 
in  municipal  areas,  where  vaccination  is  compidsory  and 
is  performed  free  by  vaccinators  paid  by  the  municipal 
authorities)  is  performed  by  licensed  vaccinators,  who 
are  authorized  to  charge  two  annas  for  every  successful 
case.  Their  work  lies  in  the  rural  areas  of  the  pro- 
vince. The  selection  and  appointment  of  these  men  is 
eft  to  the  discretion  of  the  Civil  Surgeon,  who  selects 


them  from  amongst  men  of  good  caste  and  character, 
preference  _  being  given  to  those  who  can  read  and 
write.    It  is  necessary  before  a  man  can  obtain  a  license 
to  practise  vaccination  (which  has  to  be  signed  by  the 
('ivil  Surgeon  and  countersigned  by  the  Magistrate  of 
the  district)  that  he  shall  have  undergone  systematic 
training  in  vaccination  for  at  least  three  months  under 
the  instruction  of  the  Civil  Surgeon,  or  an  Assistant 
Surgeon,  or  a  Civil  Hospital  Assistant,  or  an  Inspector 
or  Sub-Inspector  of  Vaccination,  and  the  Civil  Surgeon 
is  expected  to  satisfy  himself  by  personal  examination 
that  the  candidate  understands  all  the  details  of  true 
vaccination,  and  is  in  other  respects  qualified  for  the 
appointment  he  eeeks.    Licensed  vaccinators  are  not, 
strictly  speaking.  Government  servants,  but  they  are 
allowed  certain  privileges  which  the  latter  enjoy,  and 
the  grant  of  a  license  to  practise  vaccination  entails  on 
them  the  duty  of  submitting  to  the  supervision  of  the 
Government  Inspectors,  furnishing  the  returns  pre- 
scribed by  Government,  and  depositing  a  security  of 
Rs.  10  in  the  nearest  Post  Office  Savings  Bank   as  a 
guarantee  of  their  good  behaviour,  and  also  in  order  to 
secure  Government  against  loss  on  account  of  the 
Government  property  in  their  possession,  such  as  lancets, 
stationery,  forms,  &c.,  with  which  they  are  provided 
free  of  cost.    Each  licensed  vaccinator  is  assigned  a 
definite  area  of  country  which  he  is  expected  to  main- 
tain properly  vaccinated  ;  the  area  allotted  to  each  vac- 
cinator covers  an  average  of  about  sixty  square  miles 
and  contains  a  population  of  about  24,000  inhabitants. 

5.  As  a  rule  these  vaccinators  work  in  a  satisfactory 
manner  ;  their  homes  are  usually  situated  somewhere 
within  their  beats  ;  they  are  an  intelligent  body  of 
men,  and  are  well  acquainted  with  the  usages  and 
prejudices  of  the  people  among  whom  they  work.  It 
is  to  their  interest  to  perform  vaccination  operations 
carefully  and  with  good  lymph,  as  they  are  paid  by  the 
people  only  for  each  successful  case. 

6.  When  a  serious  outbreak  of  small-pox  occurs, 
whicTi  is  but  seldom,  vaccinators  paid  by  Government  at 
the  rate  of  four  annas  a  day  each  are  specially  appoint- 
ed by  the  Civil  Surgeon  to  stamp  it  out. 

7.  The  lymph  used  in  Bengal  is  obtained  from  two 
sources — first  from  children,  and  secondly  from  calves  ; 
the  latter  is  raised  in  two  animal  vaccination  depots 
(one  of  which  is  at  Darjeeling  and  the  other  at  Calcut- 
ta), which  are  specially  kept  up  by  Government  for 
this  purpose.  Lymph  from  these  depots  is  distributed 
monthly  to  all  the  districts  in  proportion  to  their  popu- 
lation, and  is  intended  principally  to  start  vaccination 
in  remote  places.  A  stock  of  lymph  is  also  kept  up 
at  both  the  depots  in  order  to  meet  emergencies,  such 
as  sudden  outbreaks  of  small-pox.  Calf  lymph  is  also 
raised  locally  in  selected  areas  of  districts  where  the 
work  can  be  immediately  supervised  by  the  Civil 
Surgeon  or  other  Medical  Officer,  such  as  an  Assistant 
Surgeon.  This  locally  raised  lymph  is  employed  in 
vaccinating  large  communities  at  the  head-quarters  of 
districts,  such  as  prisoners  in  jails,  inmates  of  lunatic 
asylums,  and  persons  working  in  factories. 


LANOLINE  VACCINE  IN  OTSOEE. 


247 


8.  As  a  rule  tLe  people  of  Bengal  accept  both 
human  and  oalf  raised  lymph  without  objection.  There 
are,  however,  some  who  object  to  calf  lymph,  as  there 
are  others  who  object  to  human  lymph.  I  will  give  an 
example  of  a  case  that  occurred  lateJy  in  a  prejudiced 
Hindu  community.  Dr.  Banks,  the  civil  medical 
officer  who  reported  the  occurrence,  says  :  — 

"  I  am  very  much  afraid  the  ann-to-cann  system  must  be 
chiefly  adopted  judging  from  what  happened  yesterday.  All 
the  vaccinators  were  assembled  to  be  taught  calf  vaccination, 
and  no  sooner  was  the  calf  placed  on  the  table,  then,  with  the 
exception  of  a  few  native  Christians,  they  all  bolted  in  holy 
horror.  The  calf  was  shaved  and  vaccinated  in  five  points 
only,  which  I  considered  sufficient  under  the  circumstances. 
The  antipathy  to  calf  vaccination  by  the  jail  and  hospital  officers 
is  obvious,  and  the  fact  is  I  have  practically  to  do  everything 
myself.  Neither  the  Inspector  nor  the  Sub-Inspector  shows 
any  enthusiasm  over  calf  vaccination,  and  are  absurdly  ignorant 
as  to  how  the  operation  is  performed.  When  the  uumicipal 
vaccinator  is  called  upon  to  operate  he  does  so  reluctantly  and 
with  more  feeling  than  he  would  bestow  upon  his  nearest 
relative,  and  the  result  is  that  his  incisions  are  mere  apologies 
and  his  operations  unsuccessful." 

I  will  now  give  an  example  of  another  case  that 
occurred  in  another  district  in  which  the  population 
was  largely    Muhammadan.    In  this  instance  human 
raised  lymph  was  strongly  objected  to.    The  Civil 
Surgeon  reports  : — 

"  Ferazee  Musalmans  object  to  arm-to-arm  vaccination;  the}^ 
prefer  vaccination  by  lanoline  vaccine  paste.  I  find  this  is  in- 
variably the  case  in  districts  whtre  Muhammadans  preponderate." 

9.  Taken  all  round  the  system  of  vaccination  by 
licensed  operators  which  is  at  present  in  force  in 
Bengal  is  working  fairly  well,  and  when  tested  by 
results  is  satisfactory.  The  death-rate  from  small-pox 
in  Bengal  during  the  year  ending  31st  March  1894  was 
•17  per  niille,  which  may  be  accepted  as  approximately 
correct,  as  the  registration  of  vital  statistics  in  Bengal 
has  lately  much  improved.  In  the  remote  parts  of  the 
province,  such  as  Chittagong  and  portions  of  the  Orissa 
and  Chota  Nagpur  Divisions,  which  are  bordered  by 
wild  and  savage  tribes,  vaccination  until  lately  was  not 
much  attended  to,  but  attention  having  been  drawn  to 
this  unsatisfactory  state  of  things,  improvement  in 
these  localities  has  now  taken  place. 


LANOLINE  VACCINE  IN  MYSORE. 

BY  P.  PALPU,  L.M.S., 

Assistant  Surgeon,  Bangalore. 

India  may  well  be  proud  of  the  labours  of  Surgeon- 
Lieutenant-Col.  King  of  Madras  and  Dr.  Simpson  of 
Calcutta.  The  former  officer  has  the  honour  of  being  the 
first  Indian  experimenter  that  succeeded  in  variolating 
the  calf  and  obtaining  a  safe  vaccine  therefrom,  and  there- 
by shewing  that  vaccinia  is  only  a  modified  form  of 
variola — a  fact,  however,  that  had  already  been  experi- 
mentally proved  by  Dr.  Simpson  whilst  residing  in 
England.  To  Dr.  King  is  also  due  the  credit  of  the 
discovery  of  lanoline  as  a  preservative  of  vaccine,  es- 
pecially suited  for  tropical  cliinates.  He  began  his 
experiments  in  1890,  when,  on  starting  the  manufac- 
ture and  issue  of  his  lanoline  vaccine,  it  was  noticed 
that  the  old  stock  of  lymph  with  which  the  work  was 


begun  was  not  satisfactory.  Several  attempts  were  made 
to  regenerate  this  lymph  by  passing  it  through  the 
human  being  and  the  donkey  ;  but  all  failed  to  effect 
any  appreciable  improvement.  He,  therefore,  set  to 
work  to  start  a  fresh  stock  of  lymph  by  repeating  the 
experiments  that  Ceely,  Badcock  and  others  had  made 
of  variolating  the  bovine  animal,  and  succeeded  in 
the  very  first  calf  he  inoculated.  The  ve.-icles  produc- 
ed had  all  the  characteristics  of  good  vaccine,  and 
were  much  better  than  those  produced  by  the  old 
stock  of  lymph  then  in  use.  The  latter  lymph  was, 
therefore,  discarded,  and  the  variola  vaccine  cultivated 
and  kept  up  instead.  This  lymph,  preserved  in  lano- 
line, was  distributed  to  various  parts  of  the  Madras 
Presidency,  and  also  to  Burma  and  Ceylon,  and  over 
400,000  persons  vaccinated  with  the  same  with  bene- 
ficial results.  I  had  the  privilege  of  working  under 
Dr.  King  during  the  whole  time  he  was  coaductinor 
these  experiments  ;  hence  my  acquaintance  with  the 
details  of  his  investigations.  On  the  abolition  of  the 
Department,  I  have  had  the  opportunity  of  continuing 
the  work  on  the  same  lines  in  the  Mysore  State. 

The  Mysore  Government  Vaccine  Institute  at 
Bangalore  started  work  with  the  new  stock  of  lymph 
above  mentioned  in  March  1892,  and  continues  its 
work  of  cultivation  of  vaccine  and  manufacture  and 
distribution  of  lanoline  paste  to  the  present  day.  It 
is  now  four  years  since  this  stock  of  lymph  was  origin- 
ally derived  from  small-pox,  and  throughout  the  period 
it  has  been  kept  up  by  continuous  calf-to-calf  cultiva- 
tion, and  there  has  arisen  no  necessity  to  attempt 
its  regeneration  by  passing  it  through  the  human 
being  or  the  donkey.  Some  time  after  its  introduc- 
tion into  Mysore,  it  was  again  tried  side  by  side  with 
other  stocks  of  lymph  and  was  found  preferable  to 
these.  The  vesicles  produced  by  the  stock  have  through- 
out been  good,  and  various  medical  officers  that 
used  the  same  have  reported  it  as  very  satisfactory. 
The  Sanitary  Commissioner  with  the  Government  of 
Mysore  states  as  follows  in  his  report  :  "  The  vesicles 
produced  in  children  in  vaccination  with  lanoline 
vaccine  have,  in  all  cases,  been  good,  and  typical  of 
good  lymph." 

The  method  of  cultivation  and  preservation  of  vaccine 
followed  is  the  same  as  was  adopted  by  Dr.  King. 

Healthy  calves,  preferably  female,  of  between  one 
and  two  years  of  age — roughly  judged  by  seeing 
that  no  tooth  is  shed  — with  soft  white  skin,  are  pro- 
cured and  kept  "  waiting  "  at  the  institute.  A  day  pre- 
vious to  the  operation,  the  calf  to  be  inoculated  is 
selected,  and  the  portion  of  its  body  from  the  umbili- 
cus to  about  half  way  between  the  teats  or  scrotum 
and  the  anus,  including  the  inner  and  upper  third  of  the 
thighs,  is  cleanly  shaved.  The  next  day,  when  the 
vesicles  on  the  calf  from  which  the  lymph  is  to  be 
transferred  are  ready,  i  e.,  when  they  are  pretty  full 
with  clear,  free  and  coagulable  lymph,  both  the  calves 
are  laid  on  tables  and  secured  by  means  of  ropes. 

In  inoculating  calves  for  the  cultivation  of  vaccine 
only  punctures  are  made,  so  that  the  irritation  caused 
may  be  the  least,  and  for  paste  the  "  line  method  is  " 
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adopted.  It  is  advisable  to  have  the  punctures  for 
cultivation  in  a  calf  dilferent  from  the  one  in  which 
lines  are  made  ;  but,  from  an  economical  point  of  view 
I  was  not  able  to  spare  separate  calves  for  cultivation 
alone.  The  usual  sites  for  punctures,  when  both 
punctures  and  lines  are  made  on  the  same  calf,  are  the 
perineum  and  around  the  teats  or  scrotum,  and  here 
they  generally  come  up  better  than  elsewhere.  On 
the  whole  of  the  remaining  shaved  surface,  except 
just  at  the  folds  of  the  thighs,  lines  are  made  from 
1|  to  2  inches  long,  about  an  inch  apart  from  each 
other.  For  making  punctures,  I  use  a  German  lancet, 
which  serves  admirably  for  the  purpose,  and  they  are 
inoculated  with  lymph  carried  on  the  point  of  the  same 
instrument.  The  lines  are  made  with  an  ordinary 
vaccination  or  bleeding  lancet,  and  charged  with  lymph 
on  a  common  flexible  spatu'a.  A  special  calf  scarifier, 
designed  by  Dr.  King  for  the  ])urpose,  combines  the 
lancet  and  tbe  spatula.  The  lines  as  well  as  the  punctures 
are  made  as  superficial  as  possible,  and  bleeding  is 
avoided.  This  is  essential,  as  otherwise  the  irritation 
caused  by  deep  cut,  and  kept  up  by  the  presence  of 
the  scab  which  forms  in  that  case,  sets  up  inflammatory 
processes  detrimental  to  the  formation  of  healthy 
vesicles  ;  and  if  lymph  from  inflamed  or  aborted  vesicles 
he  put  in,  it  is  impossible  to  get  characteristic  pearly 
vesicles  with  clear  coagulable  lyinph. 

From  the  fourth  day  after  inoculation  the  calf  is 
examined  both  moruing  and  evening,  and  when  the 
puncture  vesicles  are  full  and  their  contents  clear  and 
free,  the  lymph  is  transferred  to  other  calf  or  calves 
as  above  described  ;  and  whether  during  the  day  or 
night,  the  moment  the  remaining  vesicles  have  com- 
pletely filled  in,  and,  of  course,  before  the  lymph  in 
them  begins  to  turn  turbid  and  the  areola  begins  to  form 
around,  they  are  gathered  for  paste.  This  is  done  as 
follows  :  The  vesicles  are  at  first  washed  with  soap 
(without  any  antiseptic)  and  plenty  of  sterilized  water 
at  about  lOO'*  F.,  and  carefully  and  thoroughly  cleaned, 
one  by  one,  with  a  clean  thin  white  towel  soaked  in 
water.  They  are  then  covered  over  with  a  similar  wet 
towel  to  keej)  them  soft  ;  and  then,  wiping  a  few  dry 
with  a  clean  dry  towel,  the  operator  stretches  one  of 
them  well  between  the  thumb  and  index  finger  of  his 
left  hand,  and,  while  thus  holding,  gently  removes  the 
scab,  if  any,  with  a  bleeding  lancet,  the  point  of  which 
is  broken  off  and  made  blunt,  wiping  the  lancet  dry 
on  a  towel  kept  for  the  purpose,  and  still  maintaining 
the  tension  on  the  skin.  He  then  scrapes  the  vesicle 
off  clean  in  one  gentle  sweep  of  the  instrument  without 
drawing  blood.  The  vesicles  thus  gathered  are 
received  in  one  of  the  glass  pans  of  an  ordinary 
apothecary's  pair  of  scales,  over  which  a  second  glass 
pan  is  retained  to  prevent  the  entrance  of  dust.  After 
being  weighed,  the  vesicle  mass  is  transferred  to  a 
small  agate  mortar  and  thoroughly  well  pulped  till 
the  whole  becomes  a  perfectly  homogeneous  mass. 
To  this,  anhydrous  neutral  lanoline  is  added  and  well 
mixed  np.  The  proportion  of  lanoline  usually  added 
is  6  to  1  of  vaccine  pulp.  The  mi'cing  should  be  so 
thorough  as  to  ensure  that  every  small  particle  taken 


out  contains  the  same  proportion  of  vaccine  and  i 
lanoline.  \ 

The  lanoline  vaccine  a  thus  manufactured  is  issued  \ 
in  glazed  earthenware  pots,  or  amber  coloured  glass 
tubes  packed  in  cotton,  in  small  light  dealwood  boxes, 
or  bits  of  common  reed  or  bamboo. 

The  calves  from  which  the  vesicles  have  been  gather- 
ed—  called  the  "done"  calves — are  kept  for  a  week 
or  two  and  then  sold.  The  removal  of  the  vesicles  is 
advantageous  to  the  animals,  as  it  prevents  or  con- 
siderabl}'  minimises  the  secondary  fever.  The  marks 
on  the  animals  heal  in  about  a  week,  and  they  go  out 
in  as  sound  health  as  they  came  in. 

The  average  amount  of  lanoline  vaccine  got  from  a 
calf  varied — a  quantity  sufficient  for  from  485  to  772 
cases.  The  largest  quant  ty  obtained  from  a  single 
calf  was  enough  for  2,380  cases.  Since  the  starting 
of  the  Mysore  Institute,  paste  enough  for  435,000 
cases  was  manufactured  and  issued  nn  to  date  ( 1 5th 
November  1894).  Of  this  quantity,  enough  for 
42,739  cases  was  purchased  by  medical  officers  in  | 
different  parts  of  India  and  Burma. 

Work  of  a  more  or  less  similar  nature  has  been 
started  in  different  parts  of  India,  either  with  the  help 
of  persons  trained  at  Madras  or  Bangalore,  or  under 
instructions  furnished. 

The  price  charged  for  vaccine  paste  sold  to  out- 
stations  is  6  pies  a  case,  and  this  covers  the  tot  d  cost,  , 
including  pay  of  the  establishment     Excluding  the 
latter,  the  cost  of  vaccine  paste  is  only  1'86  pies  per  i 
case.    It  will  be  noticed  that  this  is  the  lowest  price  , 
for  which  vaccine  could  be  got  anywhere.    In  Euro- 
pean countries  the  price  of  vaccine  varies  from  1  to  22  1 
shillings,  and  in  Madras  vaccine  lymph  is  sold  at  from 
2  to  4  annas. 

The  .steadily  increasing  appreciation  of  the  prepara- 
tion is  due  not  only  to  the  superiority  of  the  lymph 
and  its  cheapness,  but  also  due  to  the  duration  of  its 
activity.    The  exceptionally    long  period  the  paste 
remains  active,  even  when  subjected  to  the  exigencies 
of  transport  and  climate,  is  the  chief  characteristic  of  j 
the  prepara'ion.    The  duration  of  its  activity  may  be  | 
counted  in  year.^,  instead  of  in  weeks  or  months,  in  i 
specimens  prepared  with  full  rare.    Various  reports  | 
have  been  received  from  medical  officers  that  used  the  , 
preparation,  stating  that  it  has  given    good  results 
after  one  and  two  months,  and  under   Dr.  King,  the 
paste  was  used  with  success  on  calves  from  one  to  six  \ 
months  after  manufacti  re.    Surgeon-Major  Thomson,  , 
Deputy  Sanitary  Commissioner,  iS^orth-West  Provinces,  i 
when  a  member  of  the  Leprosy  Commission,  took  a  ^ 
specimen  made  on  the  13th  December  1890,  which, 
after  travelling  through  Madras,  Burma,   Bengal  and 
North-West  Provinces,  gave  successful  result  on  the 
11th  June    1891,  i.e.,  six  months  after  manufacture. 
Work  in  the  Mysore  Institute  was  started  with  paste 
over  six  months'  old,  and  various  specimens  were  tried 
there  with  success  on  calves  from  six  to  nine  months 
after  preparation.    "  Two  specimens  gave  typical  results 
nearly  fifteen  and  seventeen  months  after  manufacture. 
These  had  been  sent  from  here  to  England,  and  thence  , 
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From  the  above  statement  it  will  be  seen  that  the 
fresh  lymph  system  is  the  most  difficult  and  costly  ; 
the  gljcerised  vaccine  system  conies  next  ;  but  gly- 
cerine has  various  disadvantages,  and  has  been  found 
unsuitable  to  India.  The  (Sanitary  Commissioner, 
Bengal,  gives  the  following  reasons  against  the  gly- 
cerised  vaccine  : — 

"  (I)  Tlie  inherent  objections  to  a  fluid  medicine  when  tlie 
compound  is,  as  in  this  case,  not  a  sohitioii,  but  a  mechaiiiciil 
mixture — the  denser  particles  sink  to  the  bottom,  and  the  difiEer- 
ent  strata  are  of  diflierent  c. imposition  and  concentration. 

"(2)  Glycerine  is  a  nutritive  medium  for  the  growth  of  putre- 
factive and  other  germs,  and,  being  fluid,  the  germs  soon  pervade 
it  tiiroughout  ;  and,  as  a  fact,  this  preparation  in  India  soon  be- 
comes putrid  and  septic  dly  dangerous. 

"  (3)  I'he  preparation  loses  its  activity  very  U)uch  sooner 
than  does  lanoline  paste. 

"  (4)  The  preparation  is,  in  appearance,  so  repulsively  like 
ichorous  purulent  '  matter,'  that  this  of  itself  is  one  of  the  strong- 
est objections  to  its  use. 

"  The  preparation  of  glycerised  lymph  has,  for  the  above 
reasons,  been  entirely  discontinued  in  both  the  Calcutta  and 
Darjeeling  Depots.  Lanoline,  on  the  other  hand,  has  proved 
to  be  very  successful  and  is  undoubtedly  the  one  mode  which 
is  pre-emirently  indicated  as  a  preservative  and  diluent  of  lymph 
for  India.  It  has  all  the  advantages  of  a  solid  excipieut,  the 
non-possession  of  which,  as  above,  remiers  glj'cerine  so  oljjec- 
tionable.  Lanoline  is  a  medium  unfavourable  to  the  growth  of 
germs,  and  any  extraneous  germs,  putrefactive  or  other,  aliglit- 
ing  on  the  lanoline  preparation,  do  not  tenil  to  penetrate  within. 
Ttie  preparation  in  appearance  is  not  at  all  offensive,  and  its 
certainty  of  action  and  great  keeping-powers,  when  properly 
prepared  according  to  Dr.  King's  instructions,  are  beyond 
question." 


SOME    NOTES   ON   VACCINATION  WITH 
SPECIAL  EEFEPENCE  TO  AN  EXPERI- 
MENTAL FREE  SCHEME  IN  THE 
DISTRICT  OF  PURL 

BY  0.  BANK-', 
Civil  M'dical  (.ficer,  Pari. 

It  has  been  abundantly  demonstrated,  and  the  fact  is 
patent  to  every  intelligent  mind,  that  vaccination,  when 
successfully  performed,  does  confer  entire  immunity  to 
small-pox  in  many  instances,  for  long  periods  in  others, 
and  at  least  justifies  all  that  is  claimed  for  it.  The 
great  majority  of  educated  Hindus  are  fully  aware  of 
these  facts  ;  but  the  experience  of  the  greater  part  of  a 
century  has  not  prevailed  upon  niany  of  them  to  give 
up  their  so-cr/// fl^  religions  prej  udices  and  accept  vac- 
cination gracefully.  Attempts  were  made  to  introduce 
vaccination  into  Bengal  early  in  the  present  century, 
but  until  thirt}^  years  ago  met  with  practicall}'  no  success. 
Inoculation,  on  the  other  hand,  was  practised  every- 
where and  held  in  great  repute,  chiefly  owing  to  the 
influence  of  the  ThfhaiU,  or  hereditary  inocnlators,  and 
at  the  present  time  you  will  rarely  meet  with  a  native 
over  thii-ty  years  of  age  who  does  not  possess  the  inocu- 
lation mark  on  his  forearm.  Avery  fair  idea  of  the 
extent  to  which  the  practice  prevailed  can  be  derived 
from  the  admissions  into  jails.  In  1893 — 88  male  and 
3  female  prisoners  wdio  had  been  vaccinated,  502  male 
aad  16  female  prisoners  who  had  been  inoculated,  361 


male  and  10  female  prisoners  who  had  had  small-pox, 
and  32  males  and  2  females  who  were  unprotected, 
were  admitted  into  Puri  Jail.  Out  of  973  admissions, 
518  had  been  inoculated  and  361  had  had  small-pox,  that 
is  to  say,  90"3  per  cent,  of  all  the  prisoners  admitted  had 
either  been  inoculated  or  had  suffered  from  srciall-pox. 
The  villages  in  the  district  tell  the  same  tale,  and  while 
the  rarest  object  to  be  seen  in  an  English  village  now- 
a-days  is  a  pock-marked  face,  nothing  is  so  common  in 
an  Indian  one.  This  may  be  regarded  as  one  of  the 
strongest  arguments  in  favour  of  vaccination.  Where- 
ever  vaccination  and  re-vaccination  have  been  carried  on 
energetically  under  compulsory  measures,  with  heavy 
penalties  in  cases  of  default,  small-pox  has  been  stamped 
out,  almo  t  completely.  Between  1870  and  1873,  when 
the  great  visitation  of  small-pox  swept  round  the  world, 
20,575  deaths  are  reported  to  have  occurred  in  Grer- 
many,  whereas  in  1890,  under  compulsory  enactments, 
only  one  death  was  reported.  Complaints  came  from 
every  district  in  Bengal  about  the  havoc  caused  by  the 
practice  of  inocailation,  and  terrible  epidemics  of  small- 
pox could  often  be  traced  directly  to  the  arrival  of  the 
inocnlators.  The  difficulty  (as  to  how  the  evil  was 
to  be  overcome  and  the  disease  got  rid  of,  or  its  ravages 
mitigated)  confronted  Goiwmncnt,  and  every  thing 
possible  under  the  circumstance  was  done  to  try  and 
induce  the  people  to  give  up  inoculation  irithotit  actu- 
ally resorting  to  compidsory  measures.  The  T/n  bca'ts 
were  prevailed  upon  in  some  instances  to  take  to  vacci- 
nation, but  it  was  soon  found  out  that  they  vaccinated 
the  children  of  low  caste  and  inoculated  those  of  high 
caste.  In  Burdwan  an  attempt  was  made  by  an  assist- 
ant surgeon  to  break  down  the  prejudices  of  the 
people  by  carrying  on  a  system  of  mock  ^jooya/i.s. 
Circulars  were  issued  in  other  instances  pointing  out 
the  benefits  to  be  derived  from  vaccination  and  offering 
it  free  of  charge  to  all  w^ho  would  accept  it,  with  the 
result  that  in  one  year  in  a  certain  district  the  hand- 
some number  of  14  operations  were  performed,  of  which 
7  were  successful,  5  unsuccessful,  and  2  dotxbtful.  In 
Soory,  Beerbhum,  from  1837  to  1808,  24,361  opera- 
tions were  performed,  of  which  12,361  w^ere  successful. 
The  average  number  of  operations  performed  yearly 
during  this  period  was  761,  of  which  385  were  success- 
ful. The  annual  proportion  of  the  vaccinated  to  the 
total  population  was  0-050  per  1,000,  of  which  0-(t25 
were  successfid.  In  Bhagalpui',  in  five  years,  1,519 
operations  were  performed  chiefly,  amongst  Etn-opeans, 
Eurasians,  Native  Christians  and  educated  and  intelli- 
gent Bengalies.  In  Maldah,  in  1867,  25  operations 
were  performed,  of  which  20  were  successful. 

In  no  part  of  Bengal  was  the  task  found  so  hopeless 
as  in  Midnapore,  Balasore,  Cuttack,  and  Puri.  In  these 
districts  very  little  progress  has  been  made,  compared 
w^ith  other  districts,  and  the  results  are  seen  in  the  com- 
paratively high  death  rate  from  small-pox.  So  strong- 
ly W'Cre  the  inhabitants  of  Puri  town  in  favour  of  inocu- 
lation that,  when  the  Compulsory  Vaccination  Act  was 
introduced  in  1881,  many  of  the  parents  crossed  munici- 
pal limits  to  place  their  children  in  the  hands  of  the 
inocnlators.    Inoculation  was   clandestiuely  practised 
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in  the  district  vintil  two  years  ago.  It  is  on  record 
that  in  1866,  in  the  district  and  town  of  Puri,  from 
July  to  D.'Gcmher,  11,350  cases  of  small-pox  were  report- 
ed by  the  police  with  3,6  deaths,  in  great  part  due  to 
this  evil  practice.  Despite  stern  resistance  and  threats, 
a  fair  amount  of  progress  has  been  made  ;  but  vaccina- 
tion has  a  long  way  to  travel  in  Bengal,  and  still 
further  in  backward  Orissa,  before  the  results  can  be 
regarded  as  any  thing  like  satisfactory.  It  must  be 
remembered,  however,  that  Bengal  Proper  has  had  the 
advantage  of  British  influence  for  nearly  half  a  centu- 
ry longer  than  Orissa,  and  that  the  influence  of  local 
priests  and  high  caste  Brahmins  in  Puri  and  its  neigh- 
bourhood is  very  powerful,  and  seriously  handicaps  the 
progress  of  hygiene  in  every  department. 

The  payment  of  a  fee  of  two  annas  per  head  by  the 
parents  was  considered  one  of  the  chief  defects  of  the 
reorganized  scheme   and  the  cause  of  the  opposition 
to  vaccination  in  Puri  district.    In  order  to  prove,  if 
possible,  whether  such  were  the  case,  Dr.  Dyson,  lately 
officiating  Sanitary  Commissioner  for  Bengal,  prevailed 
upon  the  District  Board  of  Puri  to  set  apart  the  sum 
of   Es.    850  towards   an  experimental  free  scheme. 
This  scheme  was  introduced  on  24th  December  1893. 
The  vaccinators  received  one  anna  per  successful  opera- 
tion up  to  one  hundred  and  one  half  anna  for  every  suc- 
cessful operation  monthly  over  that    number.  Weekly 
progress  statements  were  submitted  to  the  various  civil 
hospital  assistants  in  the  district,  who,  after  making 
as  much  enquiry  as  possible,  submitted  them,  with  any 
remarks  they  thought  necessary  to  add,  to  head-quarters. 
Separate  certificates  were  submitted  at  the  end  of  the 
month  by  the  inspectors,  sub-inspectors  and  vaccinators, 
stating,  respectively,  the  number  of  successful  operations 
performed  and  inspected  and  the  names  of   the  villages 
in  which  the  work  was  done.    These  certificates  showed 
the  movements  of   the  inspecting    staff,  allowed  cf 
the  figures  being  checked  in  any  selected  area,  and  exer- 
cised a  wholesome  influence  over  the  minds  of  the  whole 
vaccination  staff.    When  the  figures  gave  rise  to  sus- 
picion, the  salary  of  the   vaccinator  concerned  was 
withheld,  pending  enquiry,  and  in  only  two  instances 
had  vaccinators  to  be  ignominiously  dismissed  for  send- 
ing  in  spurious  returns.    This  may  be  regarded  as 
satisfactory  in  view  of  the  fact  that  the  scheme  was  in 
its  infancy.    On  one  point  at  least  I  am  satisfied,  riz., 
that  value  ivas  ohtaincd  for  the  money  Sip-nt.    From  the 
beginning  of  the  working  season  (1st  October)  till  24th 
December  1893,  4,189  operations  were  performed,  and 
from  the  latter  date  till  to  the  end  of  the  season  (3 1  st 
March  1894),  12,639  operations  were  performed,  or 
three  times  as  many  operations  were  performed  during 
the  latter  half  under  the  free  scheme  as  during  the 
former  half  under  the  reorganized  scheme.    The  mark- 
ed difference  in  the  results  under  the  two  schemes  was 
solely  due  to  the  fact  that  experienced  vaccinators  were 
not  forthcoming  to  work  under  the  two-annas-per-child 
system,  and  it  was  only  when  the  free  scheme  was 
announced  that  the  services  of  intelligent  and  respecta- 
ble men  were  secured.    The  work  was  subjected  to 
very  careful  inspection  by  the  Magistrate,  Sub-division- 


al Officer,  Civil  Hospital  Assistants  and  myself  as 
superintendent,  and  it  was  well  nigh  impossible  for  the 
vaccinators  to  fabricate  their  reports.  I  can  confident- 
ly assert  that  no  operations  in  the  absence  of  lymph  were 
performed  with  either  milk  or  water,  as  I  have  reason 
for  believing  was  sometimes  done  under  the  reorga- 
nized system  when  the  vaccinators  were  entitled  to  two 
annas  per  operation,  successful  or  otherwise.  No  con- 
clusions can  be  drawn  so  early  in  the  history  of  the 
scheme  as  to  its  effect  on  the  mortality  from  small-pox, 
but  it  is  satisfactory  to  note  that  the  number  of  deaths 
during  the  first  ten  months  of  the  present  year  has  been 
only  385  against  2,415  of  the  past  year.  The  experi- 
ment is  being  continued  during  the  present  year,  and 
although  the  vaccinators  were  offered  better  _  terms,  or 
at  the  rate  of  one  anna  per  successful  operation,  up  to 
128,  several  of  them  refused  to  accej^t  the  conditions, 
declaring  they  could  not  possibly  make  a  decent  liveli- 
hood, and  insisting  upon  \\  annas  per  operation  or 
Es.  8  per  mensem  without  any  restriction  as  to 
numbers,  To  have  submitted  to  theii'  terms  would 
have  put  a  premium  on  laziness,  and  with  the  sum  of 
Es.  800  granted  by  the  District  Board  on  this  occasion, 
only  8,000  operations  could  have  been  paid  for,  and 
thus  tlie  experiment,  whose  object  is  to  secure  the  largest 
possible  outturn  of  work  at  the  lowest  possible  cost, 
would  have  been  a  complete  failure.  I  had  no  other 
alternative  than  to  take  back  their  instruments  and 
cancel  their  licenses.  Native  parents  resent  the  slight- 
est injury  to  their  children,  and  are  terrified  lest  they 
should  contract  some  deadly  disease,  as  the  results  of  an 
operation  which  they  hold  in  suspicion,  because  they 
have  not  been  accustomed  to  it.  The  same  feeling  is 
witnessed  in  England,  where  I  am  fully  convinced  very 
many  children  would  remain  unprotected  but  for  the 
fact  that  parents  are  ohlig  -d  to  ha  ve  their  children  vac- 
cinated. In  view  of  the  risk  an  unprotected  child  runs 
of  contracting  a  fatal  attack  of  small-pox,  and  the 
danger  to  the  community  at  large,  the  trifling  amount 
of  discomfort  arising  from  vaccinatiom  cannot  be  re- 
garded as  sufficient  reason  why  the  operation  should 
be  withheld  on  compulsory  measures  enacted  to  enforce 
it.  Nearly  thirty  years  ago  a  civil  surgeon  wrote  : 
"  I  have  illustrated  my  opinion  before  by  speculating 
what  success  a  foreign  conqueror  would  have  had  in 
England  if  he  had  signalised  his  conquest  of  the  country 
by  an  edict  that  every  male  child  should  be  cu'cumcised, 
instead  of  baptised,  and  yet  our  Grovernment  in  India 
acts  still  more-  waldly.  It  passes  no  law,  issues  no 
command,  uses  none  of  its  own  lawful  authority,  but 
tells  civil  sm-geons  that  they  are  to  be  held  responsible 
for  the  diffusion  of  vaccination  through  their  districts.'" 
He  goes  on  to  remark  that  vaccination  will  not  succeed 
for  two  principal  reasons,  viz.  :  — 

1.  The  people  will  not  accept  it. 

2.  The  Civil  Surgeon  has  no  power  to  make  them 
accept  it. 

That  is  just  exactly  tlie  position  we  are  in 
at  the  present  time.  Every  scheme  hitherto  devised 
to  fiu'ther  the  interests  of  vaccination  has  been  to  a 
greater  or  less  degree  a  failure,  or  at  least  has  not  met 
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with  the  success  anticipated.    Maki  vaccination  free  (at 
least)  to  thi;  poor  and  comimhory  to  all  ?  Allow  av  n  ^ths 
of  an  anna  tor  every  successful  operation  which  would  be 
ample  remuneration  under  the  more  favourable  condi- 
tions, and  the  cost  to  the  District  Board  for  vaccinating 
2S,u00    children    yeirl}^    would   be  something  like 
lis.  1,312.    Accumulated  arrears  would  have  to  be 
overtaken  during  the  first  year  or  so,  the  cost  of  which 
would  not  be  great,  and  perhaps  might  be  met  out  of 
the  savings  effected  on  the  sum  set  apart  for  the 
28,000  childi-en,  many  of  whom,  owing  to  their  extreme 
youth  and  other  causes,  are  unfit  for  vaccination.  Under 
the  present  free  sclieme,  icitltout  compnhion,  I  would  not 
like  to  undertake  to  have  28,000  children  successfully 
vaccinatedf  or  less,  but  tcith  comptildon  I  believe  it  possible 
to  reduce  the  allowance  per  successful  operation,  and 
still  retain  a  good  and  trustworthy  vaccinating  staff. 
To  this  amount  add  what  is  already  spent  out  of 
Provincial  Funds,  or  Es.  1,503-4-1,  toward-  pay  and 
travelling  allowance  of  the  inspectors  and  sub-inspec- 
tors and  contingencies,  and  the  total  expenditure  would 
be  Es.  2,812  :— 

District  Board  ...  ...  Es.  1,312 

Provincial  Funds        ...  ...    „  1,500 


Total  ...  Es.  2,812 
or  1  anna  7  pies  per  successful  operation,  which  is  very 
moderate  indeed,  when  we  take  into  consideration  the 
fact  that  that  was  exactly  the  average  cost  of  each 
successful  operation  iu  the  Districts  of  Bengal  during 
1893  94  xmder  the  rcorgnniz'd  schvm'.  under  which 
parents  are  stipjJOS  'd  to  pay  the  fees.  If  such  a  scheme, 
combining  compulsion  with  free  vaccination,  is  ever 
introduced,  I  would  suggest  that,  towards  the  end  of 
the  working  season,  every  parent  or  guardian  who  did 
not  submit  his  children  to  the  operation  when  he  had 
the  opportunity  for  doing  so,  should  be  made  to  pay 
for  it  at  the  end  of  the  season,  and  in  default  that  the 
case  be  referred  to  the  District  Magistrate.  With 
i~uch  a  large  army  of  chankidars  intimately  acquainted 
with  the  people,  there  could  be  no  difficulty  in  bring- 
ing defaulters  to  book,  and  by  delegating  to  the  Civil 
Surgeon,  as  Superintendent  of  Vaccination,  powe^rs  to 
deal  with  such  defaulters,  would  save  the  District 
Magistrate  and  other  judicial  officers  a  vast  amount  of 
lime  and  trouble. 


VACCINATION  SYSTEMS  IN  INDIA. 

BY  S.  KA.NTA.K, 
Bombay. 

Vaccination  was  introduced  into  this  country  via 
Bombay  as  far  back  as  May  1802.  The  circumstances 
connected  therewith  are  matters  of  history.  How, 
for  instance,  Jenner  failed  to  induce  the  Groveimient 
to  carry  out  his  proposal  of  sending  lymph  by  means 
of  a  series  of  vaccinations,  and  how  Dr.  De  Careo,  of 
Vienna,  then  sent  charpie,  soaked  in  lymph,  by  land 
1  hrough  Turkey.  But  the  earliest  record  available  in 
liombay  dates  only  from  the  year  1818,  the  nu  nber 
of  operations  being  only  5,266. 


The  technical  axp  'ct. — This  involves  the  consideration 
of — (a)  the  lymph  m  use;  {b)  the  methods  of  operation  ; 
and  (c)  the  results. 

{a)  Liimph. — Concerned  as  we  are  with  the  existing 
modes  of  carrying  on  vaccination  in  this  country,  no 
object  can  be  served  in  discussing  the  more  abstruse 
questions.  The  bulk  of  vaccination  in  this  country  is 
carried  on  with  humanized  lymph,  and  extended  direct 
from  arm  to  arm,  or  by  lymph  in  capillary  tubes,  or 
even  by  softened  scabs.  Although  the  adminiitration 
reports,  one  and  all,  contain  expressions  of  hope  that 
animal  vaccination  might  be  adopted  to  the  exclusion 
of  humanized  lymph,  it  is  only  in  Berar  and  Assam 
that  it  has  entirely  replaced  the  arm-to-arm  system. 
How  much  of  this  state  of  things  is  due  to  unavoid- 
able causes,  it  is  of  course  impossible  to  say  ;  but  some 
high  sanitary  officers  consider  that  "  vaccination  by 
fresh  lymph  from  arm-to-arm  is  the  safest  ai  d  best 
system  of  operation  and  affords  the  maximum  protec- 
tion against  small -pox  ; "  while  others  are  opposed  to 
animal  vaccination,  on  the  principle  that  the  "  cultiva- 
tion of  calf  lymph  should  be  encouraged  only  at 
certain  centres,  where  strict  veterinary  precautions  can 
be  rigorously  carried  out."  But  the  animal  lymph 
used  in  the  various  provinces  differs  as  much  in  its 
character  as  in  the  mode  of  its  cultivation.  Thus, 
for  instance,  the  lymph  used  in  the  Punjab  is  entirely 
cultivated  in  the  buffalo ;  the  same  animal  is  very  often 
used  in  the  Central  Provinces  and  Berar ;  but  elsewhere 
the  vaccine  comes  from  the  cow-calf.  Again,  the 
animal  lymph  used  in  the  Punjab  and  Berar  is  fresh, 
the  vaccination  in  the  villages  being  done  from  calf  to 
arm  ;  while  in  Assam  it  is  exclusively  "  preserved  ;" 
and  in  the  Madras  Presidency  both  the  fresh  and 
preserved  kinds  are  used. 

We  know  that  Dr.  King  advocates  lanoline,  while 
Dr.  Dobson,  in  one  of  his  reports  on  the  ShUlong 
Depot,  brings  forward  the  following  points  in  favour 
of  "  glycerine  lymph :  " — (1)  It  keeps  much  longer 
than  the  lanoline  paste  ;  (2)  the  scarification  on  the 
child's  arm  does  not  require  to  be  so  deep,  as  "glycerine 
lymph  "  is  more  fluid,  soaks  in  better,  and  is  more 
readily  absorbed ;  and  (3)  the  lymph  does  not  require 
to  be  rubbed  in  so  forcibly.  Against  this  opinion  of 
an  officer,  who  speaks  from  a  large  experience  acquii-ed 
at  a  depot,  which  supplies  annually  nearly  240,000 
tubes  for  the  entire  vaccination  of  a  province,  and 
endorsed  also  in  unmistakeable  terms  by  another  at  the 
Madras  Depot  we  learn  that  in  Bengal  the  "  glycer- 
ized  lymph"  is  condemned  on  account  of — (a)  the  rapid 
loss  of  its  activity  ;  (h)  its  "  ichorous  "  look  (c)  its 
being  a  fluid  medium,  wanting  in  homogeneity  and 
uniformity  of  strength  and  concentration ;  and  {d) 
the  belief  that  glycerine  is  a  nutritive  medium  for  the 
growth  of  putrefactive  and  other  pathogenic  germs, 
rendering  the  preparation  septically  dangerous.  The 
majority  of  the  sanitary  authorities,  however,  appre- 
ciate the  value  of  lanoline  paste,  which  undoubtedly 
keeps  active  for  some  weeks. 

But  whatever  may  be  the  difficulties  in  the  way  of 
the  spread  of  animal  vaccination  from  the  economic 
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point  of  view,  it  would  appear  tliat  tlie  Indian  public 
generally  do  not  regard  it  with  disfavour.  Judging 
from  Bombay  experience,  the  great  drawbacks  of 
animal  vaccination  are  its  expensiveness  and  waste  of 
material.  In  Bombay,  where  it  has  been  exclusively 
carried  on  under  Compulsory  Act  for  the  last  seventeen 
years,  the  average  cost  for  the  last  triennial  period,  per 
successful  case,  was  Rs.  0-14-9,  and  yet  the  net  cost  of 
each  animal  was  not  more  than  Rs.  3.  The  poor  con- 
dition of  cattle  generally  makes  it  necessary  to  keep  a 
large  live-stock  in  hand  with  all  its  attendant  expenses  ; 
and  casualties  swell  the  outlay.  In  connection  with 
the  univeral  use  of  preserved  lymph,  which  its  advo- 
cates urge  upon  the  Grovernment,  it  must  not  be  for- 
gotten that  the  vaccinator's  duties  will  be  made  so 
easy  and  simple ;  he  will  lose  what  little  knowledge 
he  now  possesses  as  to  the  selection  of  lymph.  The 
encouragement  given  to  the  extension  of  animal  vacci- 
nation, and  the  progress  which  it  has  been  making 
hitherto,  gives  us  hope  that  before  long  it  will  be  the 
only  system  in  universal  practice  in  this  country. 

As  already  stated,  the  method  of  cidtivation 
resorted  to  in  most  of  the  depots  is  retrovaccination, 
complete  as  in  the  Central  Provinces,  Berar,  and 
Assam,  and  partial  as  in  Bengal,  Burma,  and  the 
Punjab.  It  is,  however,  to  be  regretted  that  the 
description  given  is  generally  too  meagre  to  enable  one 
to  do  more  than  conjecture  the  precise  methods  adopt- 
ed. Thus  we  find  that  at  the  Darjeeling  Depot,  in 
Bengal,  the  inoculation  of  calves  is  done  by  a  modifi- 
cation of  the  German  and  Brussels  systems,  and  runs  a 
retarded  course,  and  is  often  followed  by  the  develop- 
ment of  secondary  vesicles.  Lymph  used  to  be  pre- 
served in  four  forms,  viz  : — ■(])  simple  lymph  sealed  in 
capillary  tubes,  (2)  simple  lymph  stored  in  capillary 
tubes  but  sealed  at  either  end  in  glycerine,  (3)  glycer- 
ized  pulp,  and  (4)  lanolized  pulp.  The  first  two  kinds, 
which  keep  active  only  for  one  or  two  days,  as  well  as 
the  third,  have  been  discontinued  ;  and  lanoline  paste 
alone  is  now  manufactured  and  distributed.  At  the  Shil- 
long  Depot,  in  Assam,  humanized  lymph  is  used  every 
two  days  in  calf  inoculation.  The  solid  vesicles  m'/^Aom^ 
the  scrum,  which  is  believed  to  act  injuriously  on  the 
stuff,  are  thoroughly  pounded  with  a  mixture  containing 
two  parts  of  glycerine  to  one  of  distilled  water,  and 
stored  in 'capillary  tubes,  and  hermetically  sealed.  The 
storing  is  a  very  tedious  process.  1  have  used  the  pre- 
paration on  two  or  three  occasions,  but  without  much 
success.  In  Burma,  at  the  largest  depot,  which  is 
looked  after  by  the  Health  Ofiicer  at  Rangoon,  inocu- 
lation is  done  by  means  of  bovine  scabs  and  huma- 
nized lymph,  the  scabs  being  dissolved  in  a  mixture  of 
glycerine  and  distilled  water.  At  Pachmari,  the  prin- 
cipal depot  in  the  Central  Provinces,  the  necessity  for 
keeping  a  cattle  farm  is  not  felt,  nor  even  one  for  the 
purchase  of  calves.  Calf-to-calf  inoculation  is  not 
carried  beyond  the  fifth  generation,  humanized  lymph 
being  used  to  renew  the  stock.  Lanoline  paste  is  pre- 
pared in  the  proportion  of  one  to  five  parts.  But  besides 
the  depot,  a  general  system  of  animal  vaccination  has 
been  introduced  into  the  villages,  the  inoculation  of 
the  village  calf  being  done  sparsely  and  by  valvular 


punctures  only,  in  order  to  avoid  alarming  the  owner 
thereof,  and  left  with  him  until  the  vaccinia  develops, 
when  the  vaccinator  comes  and  operates  on  the  village 
children,  and  inoculates  calves  belonging  to  the  neigh- 
bouring villages.  In  Berar,  as  in  the  Central  Provinces, 
the  system  of  calf  inoculation  is  pursued  after  the 
Grerman  method,  except  that  humanized  lymph  appears 
to  be  entirely  used  after  the  fifth  generation.  Lanoline 
paste  is  prepared  after  Dr,  King's  directions.  But 
calf-to-arni  vaccination  is  preferred  as  being  less  expen- 
sive. In  Bombay,  the  principal  depot  is  worked  on 
the  animal  vaccination  system,  a  large  stock  of  calves 
(cow)  being  kept  on  hand,  so  that,  before  inoculation,  a 
calf  remains  under  observation  for  not  less  than  a 
fortnight.  Pure  calf-lymph  is  alone  used  for  inocula- 
tion, and  preserved  in  capillary  tubes,  sealed  at  either 
end,  in  glycerine.  Inoculation  is  done  after  Warlo- 
mont's  method.  The  stock  is  renewed  by  half-yearly 
supplies  of  bovine  lymph  from  the  National  Vaccine 
Institute.  At  all  the  city  stations  vaccination  is  done 
direct  from  the  calf,  and  preserved  lymph  is  sent  out 
on  requisition. 

A  noteworthy  feature  of  the  majority  of  the  sys- 
tems of  animal  vaccination  detailed  above  is  the 
attempt  at  simplifying  the  whole  procedure ;  in  fact, 
as  with  the  arm-to-arm  system,  bo  with  this,  the  gene- 
ral desire  seems  to  be  to  show  that  the  technique  can 
be  reduced  to  such  simple  proportions  that  it  may  be 
easily  worked  out  with  success  by  any  ordinary  vacci- 
nator; and  in  spite  of  the  cautious  expressions  of 
opinion  by  some  sanitary  authorities,  the  advocates 
of  the  systeia  have  very  nearly  succeeded  in  their 
desire,  but  by  varied  means. 

And  what  are  the  qualifications  of  men  who  are 
to  be  entrusted  with  these  operations  ?  The  answer 
is  self-evident.  In  the  Bombay  Depot  about  700  calves 
are  used  annually,  and  they  are  carefully  examined 
by  veterinary  inspectors  before  admission.  Figures 
extending  over  only  three  years  show  that,  during  this 
period,  397  calves  had  to  be  rejected  on  account  of 
cattle  disease,  143  being  "inocidated"  ones,  and  254 
otherwise.  To  what  extent  vaccination  work,  which 
goes  on  throughout  the  year,  must  have  been  ham- 
pered can  be  better  imagined  than  described. 

Anyhow  it  may  be  assumed  that  the  Western 
Presidency  is  not  singular  in  the  condition  of  its  cattle  ; 
but  what  is  singular  and  significant  is,  that  in  pro- 
vinces where  calf-to-arm  vaccination  is  carried  on  in 
villages,  nothing  is  said  as  to  the  necessity  for  the 
careful  examination  of  the  calves  before  inoculation  ard 
before  taking  lymph  from  them. 

The  methods  of  operation. — As  the  object  of  the 
vaccinator  is  to  raise  a  vesicle  at  the  site  of  every 
insertion,  and  at  the  same  time  not  to  frighten  the 
guardians  of  the  child  operated  upon,  much  ingenuity 
has  often  been  exercised  in  devising  instruments  cal- 
culated to  serve  this  pm-pose.  But  the  development 
of  a  vesicle  depends  as  much,  or  even  more,  on  the 
quality  of  the  virus  than  upon  the  nature  of  the  in- 
strument, and  less  upon  the  latter  than  upon  the  skill 
of  the  operator.  In  spite  of  varioiisly  constructed  in  - 
struments,  the  old  fashioned  bleeding-lancet  still  holds 
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the  field,  and  the  method  of  operation  generally  is 
by  a  single  valvular  punctui-e,  three  being  done  on 
each  arm.  Extended  observations  and  experience 
have,  however,  shown  the  desirability  of  producing 
a  larger  vesicular  area  than  is  possible  with  the  single 
puncture.  Accordingly,  since  the  last  few  years, 
primary  vaccination,  except  under  very  unusual  cir- 
cumstances, is  being  performed  in  the  Western  Presi- 
dency by  "  multiple  "  punctures — a  central  valvular 
puncture  with  smaller  punctures  all  round.  It  is, 
however,  obvious  that  with  preserved  lymph,  of  what- 
ever consistency,  the  puncture  method  of  operation 
does  not  yield  satisfactory  results.  Buist  says  that 
"  the  storage  of  lymph  in  any  way  whatever,  and  even 
for  the  shortest  period,  exerts  an  injurious  influence 
upon  its  activity,  rendering  a  more  severe  operation 
necessary  to  ensure  the  desired  success." 

Resulting  success. — The  following  table  gives  the 
percentages  of  success  in  both  kinds  of  operations  in 
the  different  provinces,  the  figures  being  generally 
averages  of  the  last  five  years : — 
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From  these  it  will  be  observed  that  the  success  rate 
in  primary  operation  varies  from  8il:'46  to  99'43  per 
cent.,  and  in  re-vaccination  from  29  8 to  82'90  per  cent. 
The  best  result  in  primary  vaccination  is  seen  in  Ben- 
gal, and  the  lowest  in  Upper  Burma.  In  according 
Bengal  the  first  place,  it  must,  however,  be  noted  that 
the  ratio  is  calculated  aftrr  excluding  the  "unknown" 
cases — a  process  which  would  naturally  raise  the  per- 
centage. The  partial,  or  complete,  failure  of  a  vacci- 
nation depends  on  several  causes,  and  nothing  brings  the 
operation  into  so  much  disrepute  as  failure ;  for,  with 
ordinary  care,  we  are  told  by  authorities  like  Marson, 
Sheppard,  and  others  that  there  should  not  be  moi-e 
than  one  failure  in  150  operations.  Marson  himself 
vaccinated  on  1,000  cases  with  only  a  single  failure, 
and  Sheppard  without  even  one  in  2,000  cases.  As  far 
as  arm-to-arm  vaccination  is  concerned,  failure  is 
indicative  of  cai-elessness  on  the  part  of  tlie  vaccinator, 
selection  of  lymph,  and  attention  to  the  health  of  the 
child  to  be  operated  upon  being  the  most  important 
part  of  his  duty. 

We  know  that  an  operation  may  be  successful  in 
the  sense  that  it  has  not  entirely  failed ;  but  whether 
the  full  expression  of  the  desired  effect  has  been  secur- 
ed can  only  be  judged  by  noting  the  development 
at  the  site  of  each  insertion.  It  is,  therefore,  as  neces- 
sary to  know  this  as  the  "general  "  percentage  of  suc- 
cess.   Vaccinators  in  this  country  cannot  be  too  well 


impressed  with  the  importance  of  securing  a  complete 
insercional  success,  although  it  is  now  recognized  in 
Grermany  that  even  a  single  good  vesicle  gives  pro- 
tection for  a  time ;  for  the  condition  of  that  country 
with  its  compulsory  re-vaccination  is  widely  different 
from  that  of  India.  The  report  of  the  National  Vaccine 
Institute  in  London  for  1887-88  gives  the  rate  at  96-3. 
In  the  Presidency  Circle  at  Bombay  we  find  the  per- 
centage of  insertional  success  to  be  only  77*95  in 
1893-94  as  against  80-11  in  the  preceding  year.  This  is 
due  to  variations  in  the  quality  of  lymph  consequent 
upon  cattle  disease.  Some  remarkable  experiments  made 
in  Dacca  Jailin  1892  sufficiently  illustrate  the  oft-recur- 
ring susceptibility  of  the  human  system  to  vaccinia,  not 
only  when  it  has  been  recently  protected  by  an  efficient 
vaccination,  but  even  by  an  attack  of  small-pox.  It 
appears  that  3,465  prisoners  were  successfully  vaccinat- 
ed, of  whom  1,667  had  been  protected  by  variolous 
inoculation,  197  had  had  small-pox,  1,445  had  been 
previously  vaccinated  with  success,  and  156  were  un- 
protected. At  first  2,719  were  successful,  of  these 
2,032  were  once  more  operated  upon  and  1,3U3  "took.'' 
Vaccination  was  also  performed  with  success  on  fourteen 
prisoners  one  month  after  recovery  from  small-pox. 
These  facts  do  not,  of  course,  indicate  the  necessity 
for  repeated  re-vaccinations,  which  would  be  obviously 
impracticable  ;  for  susceptibility  to  vaccinia  does  not 
necessarily  mean  the  existence  of  a  susceptibility  to 
variola.  The  popular  idea,  that  a  successful  re-vaccina- 
tion— successful  in  the  sense  that  its  development 
approaches  very  nearly  the  typical  appearance  of  a 
primary  operation — is  indicative  of  the  renewed  sus- 
ceptibility of  the  individual  to  an  attack  of  small-pox, 
is  based  on  a  misconception  of  the  relative  capacity  for 
reaction  of  the  two  viruses  on  the  human  system.  As 
McVail  has  lately  shown  from  Layet's  tables  given  in 
the  Bordeaux  report  and  Dr.  Barry's  report,  the  re- 
sistance of  the  vaccinated  to  an  attack  of  small-pox 
outlasts  his  resistance  to  re-vaccination. 

Progress  of  vaccination. — In  noting  the  results  of 
vaccination  in  their  bearing  on  the  incidence  of  small- 
pox, it  is  desirable  to  obsei-ve  (1)  the  proportion  of 
infants  protected  to  total  births,  and  (2)  the  proportion 
of  the  vaccinated  to  the  total  living  population.  The 
figures  in  the  following  table  show,  side  by  side,  the 
percentages  of  protected  births,  actual  and  estimated, 
in  the  different  provinces : — 
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Comment  on  these  would  be  unnecessary  when  com- 
pared with  corresponding  figures  in  Great  Britain :  in 
England  the  average   percentage   of  births  "  unac- 
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counted  for"  from  1872  to  1890  was  7-8  in  the 
metropolis,  and  5-1  in  the  rest  of  England ;  and  in 
Scotland  it  was  only  2-1.  The  difference  in  the  per- 
centages marks  the  difference  between  birth  registration 
as  it  is  and  as  it  ought  to  be.  If  vaccination  is  to  do 
any  good,  it  must  protect  the  whole  of  the  infantile 
population  as  it  comes  into  existence,  and  this  would 
be  possible  only  if  birth  registration  and  vaccination 
were  under  one  agency.  It  need  hardly  be  pointed 
out,  that  if  anybody  is  really  interested  in  finding  out 
births,  it  is  the  vaccinator. 

It  is  curious  that  in  only  one  province  is  the  gradual 
reduction  of  small-pox  fatality  in  proportion  to  the 
increase  in  the  vaccinated  community  well  demonstrat- 
ed. A  careful  scrutiny  of  the  statement  does  show  that 
the  averages  for  the  quinquenniads  are  sometimes  affect- 
ed by  the  occurrence  of  epidemics. 

Judging  by  the  proportion  of  the  vaccinated  to 
the  general  population,  it  may  at  first  sight  ^  appear 
that  in  some  of  the  provinces  where  vaccination  has 
been,  comparatively  speaking,  lately  introduced,  it  has 
made  greater  progress  than  in  the  older  ones — Coorg, 
the  Punjab,  Central  Trovinces,  and  Berar  being  cited  in 
illustration  of  the  first  ;  and  Bombay,  Macbas,  and 
Bengal  as  examples  of  the  last.  But  such  is  really  not 
the  case,  for  the  proportions  are  calculated  on  the  sum 
total  of  the  successful  operations  performed,  which 
include  re-vaccinations,  and  we  know  how  re-vaccination 
has  been  pushed  on  in  some  of  the  provinces.  Even 
the  Western  Presidency.  .  .  ..  although  the  first  in  the 
Empire  to  obtain  the  benefits  of  vaccination,  both 
human  and  bovine,  has  had  to  yield  the  palm  to  other 
provinces.  But  what  is  strange  and  disappointing  is 
that  the  people  during  all  these  3- ears  should  not  have 
become  fully  alive  to  the  palpable  advantages  of  vac- 
cination over  the  older  system.  We  know  that  good 
and  efficient  vaccination  affords  sufficient  protection  to 
the  individual,  until  its  protective  power  has  been 
dissipated  by  age,  or  by  the  intensity  of  epidemic 
influence.  But  what  is  the  guarantee  that  the  vac- 
cination in  all  cases  of  so-called  post- vaccinal  small-pox 
has  been  what  it  ou.ght  to  have  been  ?  We  must  not 
also  forget  that  with  the  common  people  every  thing 
which  has  developed  at  the  site  of  the  operation 
passes  muster  for  vaccination,  and  it  is  easy  to  see  that 
small-pox,  subsequent  to  what  is  really  no  vaccination, 
should  be  put  down  to  the  inefficiency  of  the  operation 
as  a  prophylactic. 

'  Seasonal  vaccination. — A  noteworthy  feature  of  the 
vaccination  system  is  that,  in  almost  all  the  provinces, 
except  those  of  Bombay  and  Madras,  the  work  of  vac- 
cination is  seasonal.  In  some  provinces  the  season 
commences  in  September  and  ends  in  March  ;  in  others 
it  begins  and  ends  a  month  later.  I  venture  to  think 
that  in  some  districts  of  the  Bombay  and  Madras 
Presidencies,  the  heat  is  almost  as  bad  as  any  where  else 
in  the  country,  but  the  work  is  continued  throughout 
the  year  ;  and  experience  has  shown  that  with  the 
exercise  of  the  precautions,  which  are  at  all  times  neces- 
sary for  the  efficient  performance  of  even  such  an  in- 


significant operation  as  vaccination,  the  fears  enter- 
tained about  the  deleterious  influence  of  heat  on  the 
activity  of  lymph  are  exaggerated.  An  additional 
reason  for  pushing  on  the  work  during  the  hot  season 
is  the  fact  that  small-pox  generally  breaks  out, 
or,  at  any  rate,  rages  with  virulence  at  this  time 
of  year. 

Vaccinating  agency.- — Most  of  the  work  is  carried 
on  by  departmental  vaccinators  in  all  the  provinces, 
except  Bombay  and  Berar  ;  vaccination  is  also  done  at 
medical  institutions.  Whatever  else  may  be  said  about 
it,  the  retention  of  the  entire  control  in  the  hands 
of  a  responsible  department  has  the  advantage  of 
insuring  uniformity  in  work  and  discipline.  But  we 
find  that  there  is  a  growiug  desire  to  decentralize  it, 
and,  in  some  provinces,  the  immediate  supervision  over 
vaccinators  and  inspectors,  and  even  theu'  piinishment, 
seems  to  have  been  left  entu'ely  to  Municipal  and 
Local  Boards.  Local  self-Grovernment  may  be  ideal- 
ly a  very  estimable  institution,  and  no  doubt  it  is  when 
carried  out  on  right  principles.  But  those  who  have 
experience  of  vaccination  work  in  municipal  towns 
hnow  that  the  so-called  enlightened  citizens,  tvho  arc,  of 
course,  gem  rail//  on  the  Munici^Ml  Board,  are  the  people 
u'ho  (ire  reluctant  to  encourage  vaccination  in  their  fami- 
lies, except  under  pressing  necessity. 

Besides  the  regular  departmental  hands,  the  work 
is  carried  on  in  some  provinces  by  "  licensed "  and 
"  private  "  vaccinators.  In  Bengal  and  Assam,  the 
licensed,  and,  in  Burma,  private  agency  is  employed. 
In  Burma  an  attempt  has  lately  been  made  to  instruct 
the  inoculators,  "sayahs  "  as  they  are  called,  in  vaccina- 
tion, and  engage  them  as  departmental  subordinates, 
or  allow  them  to  work  privately.  It  is  to  be  hoped 
that  they  do  not  practise  their  old  calling  under  the 
garb  of  vaccination.  Licensed  and  private  agencies 
are,  no  doubt,  cheap ;  but  unless  a  very  strict  supervision 
of  their  work  is  assured,  they  are  apt  to  prove  too 
costl}^  in  the  interests  of  vaccination.  It  would  be 
too  much  to  expect  that  private  vaccinators,  and,  for 
that  matter,  even  licensed  vaccinators,  woxild  be 
amenable  to  strict  departmental  discipline.  If  difficul- 
ties are  experienced  in  the  execution  of  their  duties  by 
regular  subordinates  of  the  department,  surrounded  as 
they  are  with  checks  and  safeguards  from  their  supe- 
riors, would  it  be  presumptuous  to  be  sceptical  about 
tlie  ability  of  licensed  and  private  vaccinators  in  this 
country  to  do  the  work  satisfactorily  ?  In  his  report 
for  the  year  1887-88  Dr.  Cory  saj's  that  in  more  than 
38,000  primary  operations  performed  by  him,  it  only 
once  fell  to  his  lot  to  fail  twice  at  an  attempt  at  vac- 
cination. I,  therefore,  venture  to  think  that  the  time 
has  not  yet  come  when  the  Grovornment  agency  could, 
with  safety  and  propriety,  part  with  any  portion  of 
its  responsibility  by  licensing  and  otherwise  allowing 
men  other  than  departmental  subordinates  to  do  the 
work  of  vaccination. 

Compnlsorij  vaccination. — One  of  the  most  important 
features  of  the  vaccination  system  from  an  administra- 
tive point  of  veiw  is  the  difference  which  exists  bstween 
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one  province  and  another  in  the  application  of  the 
machinery  of  the  law  to  cornpel  the  vaccination  of 
children  at  an  age  when  small-pox  fatality  is  known  to 
he  exceedingly  high. 

The  Western  Presidency  stands  preeminently  as 
the  only  province  in  which  the  Compulsory  Vaccina- 
tion Act  is  scarcely  applied  ;  for,  excepting  the  cities  of 
Bomhay  and  Karachi,  the  work  in  the  whole  province 
is  done  without  any  legislative  support  ;  nevertheless 
it  cannot  he  said  to  he  one  hit  less  elBciently  or  zealously 
done,  as  will  he  seen  from  the  average  work  of  the  vacci- 
nators and  particularly  the  high  proportion  of  hu'lhs 
protected.  The  application  of  the  Act,  however,  is 
necessary,  not  only  to  overcome  the  objections  and 
prejudices  of  people  in  certain  places,  hut  it  is  equally 
necessary  to  stir  up  those,  who,  believing  in  the  bene- 
fits of  vaccination,  are  too  blind  to  their  genuine  inter- 
ests to  take  timely  precautions  against  small-pox. 
Whether  the  neglect  is  due  to  one  cause  or  the  other, 
the  residt  is  the  same,  and  those  who  plead  for  this 
"  liberty  of  omissional  infanticide,"  must  be  made  to 
learn  that  they  have  no  business  to  endanger  the  life 
of  others  by  their  apathy  and  indifference. 

Female  vaccinators. — It  is  noteworthy  that  mention 
is  made  of  the  employment  of  female  vaccinators  in  only 
two  provinces  :  in  Bengal  there  was  one  Eurasian  and 
in  Madras  there  were  8  native.  The  necessity  for 
the  employment  of  female  vaccinators  is  not  very 
obvious,  unless  they  are  to  be  employed  in  the  vacci- 
nation purdah  ladies  ; — of  course  there  is  no  reason 
why  females  should  not  be  employed  for  the  work.  At 
London  National  Vaccine  Institute,  I  believe,  they 
have  a  female  attendant  whose  duty  is  to  prepare 
the  children  by  the  time  the  vaccinator  comes  round 
80  as  to  facilitate  work.  It  need  hardly  be  said  that 
the  employment  of  trained  women  for  such  work  in 
this  country  would  be  very  advantageous  ;  for  among 
the  many  causes  which  endanger  the  success  of  an 
operation,  by  far  the  most  usual  are  the  dirty  con- 
dition of  the  children,  and  the  exti  eme  haste  with  which 
they  are  covered  up  with  filthy  rags  and  carried  away, 
to  say  nothing  of  the  anxiety  to  wipe  off  the  wounds 
on  the  slightest  appearance  of  blood  as  soon  as  the 
operation  is  finished. 

Reicards  for  vaccination. — Lastly  the  system  of  giving 
rewards  to  vaccinators  which  prevails  conspicuously 
in  the  Berar  and  North- West  Provinces,  deserves 
to  be  mentioned,  if  only  to  show  what  real  interest 
the  sanitary  authorities  there  take  in  promoting  vacci- 
nation. The  pay  of  this  really  hard- worked  class  of 
public  servants  ranges  from  Es.  8  to  Rs.  24,  inclusive 
of  travelling  allowance  ;  for,  excepting  municipal  and 
cantonment  vaccinators,  every  one  has  to  travel  from 
village  to  village  ;  the  average  area  of  each  vaccinator's 
range  is  given  only  in  one  of  the  Madras  reports  and 
appears  to  be  349  square  miles.  The  average  strength 
of  population  looked  after,  as  also  the  average  number 
of  persons  vaccinated  by  each  vaccinator  in  the  different 
provinces,  is,  however,  given  in  the  following  state- 
ment : — 
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Although  the  average  amount  of  work  per  vaccinator 
varies  in  the  different  provinces,  still  it  is  undeniable 
that,  except  in  Bengal,  the  work  turned  out  is  fairly 
proportionate  to  their  wages.  At  any  rate,  in  view  of 
the  great  importance  of  the  work,  the  care  and  skill 
required  to  perform  it,  and  the  necessity  for  the  con- 
stant exercise  of  a  sufficient  degree  of  vigilance  to  pre- 
vent evil  consequences,  it  will  be  admitted  that  the 
labourer  is  worthy  of  better  wages  than  he  actually 
receives.  A  better  class  of  men  might  he  induced  to  enter 
the  department  if  the  emoluments  and  prospects^  were 
alluring  enough.  The  pay  of  the  upper  subordinates 
varies  from  Rs.  15  upwards.  How  is  it  possible 
to  get  men,  possessing  a  sufficient  amount  of  technical 
education,  to  effectively  check  and  supervise  the  work  of 
the  vaccinators  on  such  low  salaries  ?  A  majority  of 
these  men  are,  perhaps,  as  uneducated  as  the  men  whose 
work  they  are  called  upon  to  inspect,  as  many  of  them 
have  risen  from  the  ranks.  If  financial  considerations 
stand  in  the  way  of  reform,  there  is  at  least  one  course 
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open  to  the  authorities,  I  mean  the  establishment  of 
classes  for  the  instnietion  of  inspectors,  vaccinatoi's  and 
apprentices.  An  experience  of  live  years  has  shown  me 
that  this  is  of  the  utmost  importance  if  the  authorities 
desire  to  raise  the  standard  of  their  wt  rk.  Some  prac- 
tical instruction  in  the  technique  of  animal  vaccination 
seems  to  have  been  given  in  Bengal,  Behar,  Bombay, 
and  Madi-as  ;  but  I  plead  on  behalf  of  i  he  men  who  are 
called  upon  to  do  arm-to-arm  vaccination,  and  here,  if 
any  where,  a  better  knowledge  of  the  subject  than  is  at 
present  possessed  by  this  class  of  men  is  certainly 
requisite. 

Financial. — A  review  of  the  vaccination  systems 
woidd  hardly  be  complete  if  no  reference  were  made 
to  the  manner  in  which  the  department  is  supported  in 
the  different  provinces.  However  much  the  provincial 
reports  may  vary  in  the  supply  of  information  and 
details  of  a  technical  character,  there  is  a  remarkable 
uniformity  in  their  financial  statements.  There  is 
much  diversity  in  the  sources  from  which  the  department 
is  financed  in  the  different  provinces ;  thus:  Provinciid 
funds  are  the  main  stay  oi  the  department  in  all  the 
provinces  except  Behar  and  Burma,  where  it  is  entirely 
maintained  out  of  Imperial  Funds  ;  but  Bengal,  North- 
West  Provinces,  and  Bombay  come  in  for  a  larger  share 
than  tlie  others.  Local  funds  are  utilized  to  a  much 
larger  extent  in  Madras  and  Bombay  than  elsewhere  ; 
and  Municipal  funds  contribute  towards  the  expenditure 
more  liberally  in  these  provinces  than  in  Bengal  and 
the  North-  West  Provinces.  In  Bengal  the  Local  fund 
contribution  is  nominal.  The  Native  States  of  the 
Bombay  Presidency  appear  to  spend  much  more  on 
vaccination  than  in  any  of  the  other  provinces.  The 
following  figures  show  the  cost  per  successful  case  in 
each  province  : — 
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The  ideal  sanitary  departrmnt. — Since  vaccination 
and  sanitation  have  been  linked  together  in  this  country 
under  one  direction,  and  it  is  through  t!>e  vaccinating 
staff  that  the  department  may  be  said  to  keep  in  touch 
with  the  people,  any  measure  of  reform  which  is  cal- 
culated to  improve  the  tone  of  the  former  is  likely  to 
react  beneficially  on  the  work  of  sanitation  generally. 
Nevertheless,  it  appears  from  several  reports  that,  on 
the  outbreak  of  cholera,  or  any  other  zymotic  disease, 
the  vaccination  staff  is  detailed  for  dtity  in  a  medical 
capacity.  It  is  obvious  that  their  rank  ignorance  can 
hardly  make  them  useful  agents  in  the  performance 
of  the  work.  What  possible  good  can  accrue  from 
his  amateur  medication  ?  It  seems  also  that  the 
supervising  stafE  in  some  of  the  provinces  are  re- 
quired to  submit  inspection  reports  on  the  sanitary 
condition  of  the  smaller  towns  and  villages. 


At  all  events  it  will,  I  hope,  le  conceded  that  all 
these  extra  duties  are  so  important  that  the  employ- 
ment of  a  better  class  of  men  for  doing  them  would 
really  result  in  much  good.  An  ideal  sanitary  deparr- 
ment  should,  I  think,  l  e  composed  of  a  more  intelligent 
class  of  men  as  vaccinators,  and  the  supervising  agency 
of  medical  men  varj  ingin  their  qualifications  according 
to  their  emoluments — those  of  the  highest  grade  being 
University  graduates — would  fittingly  constitute  a  con- 
necting link  between  the  commissioned  administrative 
officers  and  the  vaccinating  staff.  In  their  capacity  as 
medical  men  their  services  could  be  further  utilized  by 
furnishing  them  with  portable  dispensaries.  In  spite  of 
a  goodly  number  of  medical  institutions,  a  considerable 
proportion  of  the  village  population  knows  very  little 
of  them. 

It  is  these  that  will  be  reached  by  the  siipervising 
agency,  who  will  be,  as  it  were,  the  vanguard  of 
the  he  dth  missioners  suggested  by  Miss  Florence 
Nightingale. 


DISCUSSION. 

Cuffe  (Allahabad)  said  he  has  some  doubts  as  to  the  efficiency 
of  the  inspectors.  Some  time  ago  it  was  reported  to  him  that  a 
batch  of  coolies  employed  by  the  Military  Works  Department  in 
a  station  in  tlie  North- Western  1  rovinces  were  completely  un- 
protected. He  at  once  advised  tliat  contractors  should  be  required 
to  employ  no  other  labourers  than  those  vaccinated,  when 
employed  for  works  in  connection  with  barracks  and  hospitals. 
He  believed  that  orders  of  this  kind,  if  generally  enforced,  would 
do  much  to  assist  the  spread  of  vaccination  and  aid  in  making 
it  popular. 

Narendranath  Gupta  (Calcutta)  said  be  has  served  for  sixteen 
years  as  Deputy  Sanitary  Commissioner  and  agreed  in  all  the 
views  put  forward  by  Dr.  Gregg  in  the  above  paper,  especially 
para.  5. 

W.  H.  Gregg  (Calcutta)  said  he  had  one  observation  to  make 
on  Dr.  Palpu's  paper,  viz..,  on  Dr.  Palpu's  statement  that  lanoline, 
in  the  pr-oportion  of  six  parts  to  one  part  of  lyinpb,  was  more  suc- 
cessful than  stronger  mixtuies.  The  experience  of  the  Bergal 
depots  led  him  to  believe  that  a  larger  proportion  of  lymph 
was  necessary  and  more  satisfactory. 

Thornlull  (Ceylon)  stated  that  he  was  surprised  to  find  that 
vaccination  was  not  compiilsoiy  all  over  India.  It  is  compnl- 
sory  in  Ceylon,  under  a  penalty  of  Rs.  10.  In  Ceylon,  too,  he 
said  that  re-vaccination  is  compulsory  on  all  who  live  in  a 
house  where  a  case  of  small-pox  has  occurred.  In  that  island 
there  was  no  real  opposition  to  vaccination.  He  went  on  to 
say  that  small-pox  has  f)een  virtually  banished  from  Ceylon. 
When  he  arrived  there  twenty  years  ago  yearly  outbreaks  used 
to  occur,  now  a  case  of  small  pox  is  looked  upon  as  a  vara  avis. 

Sundhori  Mohiin  Dass  (Calcutta)  said  that  he  believed  steady 
efforts  would  overcome  all  difficulties  of  prejudice  against  vac- 
cination. He  showed  how,  by  influencing  the  leading  members 
in  a  Mahomedan  village,  he  got  the  pe(){)le  to  submit,  and  in 
one  year  tlie  number  of  vaccinations  more  than  doubled.  He 
agreed  as  to  the  necessity  of  frequent  and  careful  inspection, 
Jind  spoke  of  the  necessity  for  a  staff  of  men  to  inspect  the 
inspectors. 

The  President  of  the  section  said  that  the  valuable  papers 
read  showed  the  unsatisfactory  condition  of  public  vaccination 
in  India.  In  Great  Britain  the  law  demands  that  the  vacci- 
nator must  be  a  fully  qualified  registered  medical  man,  with 
a  special  certificate  of  having  studied  the  subject,  whereas 
in  India  the  operation  is  entrusted  to  men  of  no  education 
and  little  above  the  ordinary  office  peon  in  social  status.  la 
his  own  knowledge  much  of  tlie  objection  to  vaccination  was 
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due  to  the  exaggerated,  false  and  ignorant  statements  of  vacci- 
nators, and  to  tlie  benefits  to  be  derived  from  vaccination. 
They  often  inform  tlie  people  that  it  will  prevent  fevers,  mea- 
sles, &c.,  as  well  as  suiall-pox.  Can  it  be  wondered  at  then  that 
distrust  has  arisen  in  the  minds  of  the  people  ?  It  is  impossible 
that  an  operation,  which,  in  civilised  countries  demands 
apecially-triiined  medical  men,  can  be  successfully  performed  by 
men  in  this  country  of  the  lowest  social  grade !  If  the 
operation  is  to  be  performed  upon  human  beings,  it  should  be 
done  with  reasonable  skill.  Government  should  do  its  utmost  to 
insist  that  the  stock  of  vaccine  be  kept  in  a  most  efficient  con- 
dition. The  edict  has  gone  forth  for  the  use  of  "  animal 
lymph."  The  result  is  that  a  system,  iu  truth  ill-fitted  for  use  of 
humah  lymph,  has  been  adopted  for  the  use  of  animal  lymph. 
If  it  is  determined  to  use  "animal  lymph"  in  preference 
to  human,  the  whole  department  must  be  reorganised  de  novo. 

A  single  calf  will  supply  lymph  enough  for  40u  cases,  but 
where  are  we  to  get  400  cases  in  a  single  place  at  the  same  time  ? 
At  the  same  time,  with  animal  calf  lymph,  fewer  vaccinators  will 
be  necessary,  and  in  this  lies  the  possibility  of  enhancing  their 
status  and  of  getting  a  better  class  of  men.  Apart  from 
being  wasteful  the  system  of  from  calf-to-arm  had  other  ob- 
jections. 

The  as  yet  undetermined  microbe  of  vaccine  is  capable  of 
degeneration,  and  its  character  may  change,  though  it  still  pro- 
duces vesiculation.  Lymph  may  also  acquire  an  inflammatory  con- 
sistency, although  conducted  from  calf-to-calf  with  careful  selec- 
tion of  vesicles.  Again  serum  from  vesicles  produced  by  the  irrita- 
tion of  rough  shaving  may  be  mistaken  by  an  tmtrained  observer 
for  vaccine.  He  had  also  seen  lymph  from  an  impetigenons 
eruption  on  the  calf  also  produce  magnificent  false  vesicles. 
Therefore  he  thought  all  would  agree  that  the  cultivation  of 
animal  lymph  could  not  safely  be  left  in  the  hands  of  untrained 
and  illiterate  vaccinators.  The  calf,  from  which  lymph  is  to 
be  raised,  should  be  kept  in  perfect  rest  and  quiet — how  could 
this  be  attained  by  a  vaccinator  directed  to  perambulate  from 
village  to  village  ?  He  had  large  experience  of  this  method, 
and  its  results  were  always  a  supply  of  degenerate  lymph 
bereft  of  all  typical  characteristics,  though  still  capable  of 
producing  an  irregular  vesiculation  that  would  satisfy  the  un- 
wary. Therefore,  both  from  a  professional  and  econonaical  point 
of  view,  could  a  "  fresh  lymph  system  "  be  solel_y  adopted  ? 
The  correct  solution  of  the  problem  is  obviously  that  adopted 
by  the  State  of  Mysore  as  detailed  in  the  paper  by  Mr  Palpu. 
In  Mysore,  in  a  special  vaccine  institute,  under  the  best  circum- 
stances, is  established — where  lymph  is  cultivated  and  preserved 
ready  for  despatch  to  vaccinators,  in  any  quantity  that  may 
be  demanded.  To  trust  to  a  supply  of  lymph  produced  by 
an  unskilled  man,  as  has  been  tried  in  some  districts  in  Bengal, 
is  to  invite  disappointment. 

In  short,  special  vaccine  institutes  should  be  established 
for  every  Government  area,  wliere  lymph  in  sufficient  quantity 
should  be  cultivated  and  prepared.  The  stafE  must  be  specially 
trained,  and  it  should  be  a  standing  order  that  transmission 
of  fresh  lymph  from  calf-to-calf  should  not  be  permitted, 
thus,  by  constantly  using  the  parent  stock  only  maintained 
and  kept  up  under  correct  conditions  of  cultivation  in  a  specially 
fitted-up  institute,  it  would  be  possible  to  ensure  a  reliable 
and  uniform  standard  of  efficiency  tbroughont  the  country, 
whether  vanoline  or  glycerine  is  used  is  a  matter  of  any  se- 
condary consideration — chacun  a  son  gout.  As  far  as  his  own 
experience  went,  and  tliat  of  Mr  Palpu  in  the  paper  just  read, 
lanolinc  lymph  is  far  cheaper,  and,  when  properly  prepared, 
more  reliable  as  to  duration  of  activity  than  its  rival  glycerised 
lymph. 
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BY  W.  H.  GUEGa. 
Brinnde-Snrgfnn  Lieut. -Colonel,  I.if.S. 

Tnr,  sfti'iotH  pollntior,  of  the  rivers  of  Bengal,  which 
are  the  jnuin  source  of  the  drinking  water-supply  of 


the  people,  is  a  matter  of  grave  anxiety,  and  requires  the 
early  and  anxious  attention  of  all  who  are  concerned 
in  the  matter,  in  order  that  means  may  be  adopted  to 
prevent,  as  far  as  possible,  injurious  substances  from 
passing  into  them.  In  a  paper  read  before  the  Congress 
on  "  Unhealthy  Tracts  in  Bengal,"  I  think  it  has  been 
conclusively  shown  that  a  supply  of  good  drinking  water 
to  the  people  is  the  most  essential  requirement  for  their 
well-being.  Attention  has  also  been  recently  directed  to 
the  subject  in  connection  with  the  selection  of  intakes 
for  the  water-su])ply  schemes  of  some  of  the  larger  towns 
of  Bengal  which  have  been  under  the  consideration  of 
the  local  authorities.  These  rivers  and  streams  are  at 
present  polluted,  not  only  while  they  pass  through  the 
plains,  but  even  close  to  their  sources  in  the  Himalayas 
and  other  mountains.  This  was  prominently  brought 
under  my  observation  during  a  sanitary  tour  which  I 
made  in  1890  in  the  Jalpaiguri  Duars  and  Darjeeling 
Terai,  where  1  came  across  the  following  striking  in- 
stances of  the  serious  consequences  of  the  pollution  of 
the  streams  shortly  after  they  issite  from  the  mountains. 
It  may  here  be  mentioned  that  cholera  is  not  indigenous 
to  the  soil  of  the  Duars,  but  is  catised  principally  by  the 
consumption  of  water  obtained  from  polluted  sources, 
the  pollution  being  imported  in  the  persons  of  Chota 
Nagpur  and  Sonthal  Parganas  coolies.  Of  course 
there  are  other  predisposing  causes  of  the  disease,  such 
as  the  consumption  of  over-ripe  fruit  and  decomposing 
food,  which  are  frequently  sold  in  some  of  the  local 
bazaars,  but  the  chief  exciting  cause  in  the  Duars,  as 
elsewhere,  is  undoubtedly  polluted  water. 

2.  The  water-supply  of  the  Duars  and  Terai  tea 
gardens  is  obtained  from  rivers,  streams,  springs,  and 
wells,  and  it  is  remarkable  that  wherever  the  source 
is  specially  protected  from  pollution,  the  inhabitants  of 
the  locality  enjoy  immunity  from  cholera.  On  the 
other  hand,  wherever  it  is  unprotected  and  liable  to 
pollution,  there  the  disease  always  prevails  with  more 
or  less  severity  according  to  the  degree  of  pollution. 
There  are  numeroits  examples  of  this  in  the  Duars  and 
Terai,  but  it  will  be  sufHcient  to  give  two  or  three  only. 
Fig.  1  {see  page  258a)  is  a  rough  sketch  of  two 
groups  of  cooly  lines  in  one  of  the  tea  estates  1 
inspected. 

The  water-supply  of  the  group  marked  A  is  obtained 
from  the  river  which  flows  past  it.  This  river  is 
polluted  almost  all  the  way  from  its  source  by  the 
villagers  who  live  on  its  banks,  and  there  was  a  severe 
outbreak  of  cholera  in  A  the  year  preceding  my  visit, 
viz.,  in  1889.  On  the  other  hand,  in  the  group  marked 
/?,  which  is  alongside  of  A,  but  which  obtains  its  water 
from  a  purer  stream  which  has  its  source  in  a  protected 
Government  forest  reserve,  there  was  no  cholera. 

Fig.  2  {see  page  2o8a)  is  a  rough  sketch  of 
two  groups  of  cooly  lines  in  a  tea  estate  in  the  Terai 
where  cholera  prevailed  with  great  severity  in  1889. 

A  drank  the  water  of  a  notoriously  polluted  river,  and 
cholera  in  A  was  very  severe.  B  drank  water  of  wells 
whicli  were  free  from  contamination,  and  although  ad- 
jacent to  A,  escaped  altogether  from  cholera. 
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The  third  remarkable  instance  of  the  susceptibility 
to  cholera  of  persons  who  drink  polluted  water,  and 
the  immunity  from  the  disease  enjoyed  by  those  who 
drink  pure  water,  is  illustrated  in  the  case  of  the  Chel 
river,  a  highly  polluted  stream  in  the  Duars.  In  the 
year  1889  the  inhabitants  of  the  three  villages  shown  in 
Fig.  3  {see  page  258a)  consumed  the  water  of  the 
river,  and  all  of  them  were  severely  attacked  with 
cholera  in  1889,  so  severely  indeed  that  nearly  the 
entire  population  died  of  the  disease. 

There  was  no  epidemic  in  any  of  the  tea  gardens 
on  either  side  of  the  Chel  river,  not  even  in  the 
vicinity  of  the  affected  villages ;  all  these  gardens 
drew  their  supply  of  drinking  water  from  protected 
wells. 

It  would  be  difficult  to  find  more  striking  examples 
than  the  three  given  above  of  polliited  water  being 
the  principal  cause  of  cholera  ;  and  as  there  is  no 
doubt  that  most  of  the  rivers  which  flow  through 
Bengal  are  more  or  less  polluted  by  the  admixture  of 
filthy  and  noxious  matters,  which  find  their  way  into 
the  water  from  the  numerous  villages  situated  on 
their  banks,  the  point  to  which  I  wish  to  direct 
attention  in  this  connection  is  the  proper  disposal  of 
sewage. 

3.  The  success  which  has  attended  the  introduction 
of  sewage  farming  in  Europe  has  naturally  drawn 
attention  to  the  subject  in  India,  where  the  disposal 
of  excreta  and  other  objectionable  matter  of  large 
towns  is  causing  grave  anxiety  and  is  annually  getting 
more  and  more  complex.  In  the  absence,  in  many 
places,  of  a  proper  means  of  disposal,  dead  bodies, 
carcasses,  and  especially  human  excrement,  containing 
frequently  the  germs  of  serious  diseases,  find  their 
way  into  the  nearest  rivers  and  streams,  which,  as 
already  stated,  are  the  main  sources  of  the  drinking 
water-supply  of  the  people.  In  small  towns,  with 
populations  under  30,000  inhabitants,  the  trenching 
system  at  present  in  vogue  may  continue  to  be  carried 
out  without  much  risk  of  polluting  the  water-supply  ; 
but  in  the  case  of  large  communities,  such  as  towns 
with  a  popu-lation  of  over  30,000  inhabitants,  this  mode 
of  disposal  is  unsatisfactory  and  open  to  serious 
objection.  There  are,  however,  the  following  diffi- 
culties in  the  way  of  introducing  the  system  of 
sewage  farming  in  Bengal  :  — 

(a)  The  soil  is,  for  the  most  part,  alluvial,  and 
so  slightly  raised  above  mean  sea  level  that 
there  is  scarcely  any  fall. 

(6)  The  surface  of  the  soil  is  mostly  level,  and, 
unless  specially  prepared,  is  unsuitable  for 
sewage  irrigation. 

(c)  The  amount  of  rainfall  is  excessive  during 
certain  periods  of  the  year  as  shown  in  the 
following  table  which  contains  the  average 
of  the  ten  years,  1884  to  1893,  of  the  twenty- 
five  towns  of  Bengal,  which  have  a  population 
of  over  30,000  inhabitants  : — 
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The  greatest  amount  of  rain  that  fell  during  this 
period  in  any  one  day  was  10"97  inches  in  September 
1891  at  Cuttack. 

4.  Another  difficulty  at  present  in  introducing 
sewage  farming  is  the  strong  prejudice  that  exists 
among  the  people  against  this  mode  of  disposing  of 
excreta,  &c.  This,  however,  may  be  left  out  of  con- 
sideration, as  advancing  education  will  doubtless  soon 
overcome   it ;   the  people  of  Bengal  are  extremely 
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intelligent,  and  will  soon  see  that  it  is  to  their  advantage 
to  dispose  of  the  excreta  of  their  towns  on  the  earth 
and  by  the  action  of  vegetable  life.  There  was  at 
first  great  opposition  against  the  present  trenching 
system,  but  its  advantage  in  the  case  of  small  towns 
is  now  recognised,  and  the  results  are  satisfactory,  even 
where  the  management  of  the  trenching-grounds  has 
been  left  entirely  in  the  hands  of  the  people  of  the 
country. 

5.  It  will  thus  be  seen  that,  however  desirable 
it  may  be  theoretically  to  introduce  the  system  of 
sewage  farming  in  India,  there  are  considerable  prac- 
tical difficulties  in  doing  so  as  far  as  Bengal  is 
concerned.  In  localities,  however,  where  laterite  soil 
is  available,  the  first  two  of  the  difficulties  mentioned 
above  do  not  occur,  and  there  is  no  reason  why  sewage 
farming  in  such  places  should  not  succeed,  notwith- 
standing the  excessive  rainfall  that  has  to  be  contended 
against.  In  other  places  also,  where  the  soil  is  alluvial, 
a  great  deal  might  be  done,  in  order  to  render  the 
land  more  suitable  for  sewage  farming,  by  raising 
it  and  giving  it  a  proper  slope,  as  has  been  done  for 
trenching  purposes  with  marked  success  in  Howrah 
and  in  the  Cossipore-{ /hitpur  Municipality  north  of 
Calcutta,  With  regard  to  the  excessive  rainfall  at 
certain  seasons  of  the  year,  which  is  the  greatest 
difficulty  we  have  to  face,  the  only  successful  i>\i\n 
will  be  to  separate  it  from  the  sewage  as  far  as  possil)le, 
which  can  be  done  by  having  two  separate  systems 
of  drainage  working  side  by  side.  One  system  should 
consist  of  covered  or  uncovered  drains  for  the  purpose 
of  carrying  off  the  rain  water  only  ;  the  other  should 
be  a  system  of  covered  drains  for  carrying  off  sewage, 
including,  besides  human  excreta,  all  kitchen  and 
liousehold  waste  substances,  the  drainage  from  markets, 
b  izaars  and  cowsheds,  etc.,  and  foul- water  of  all  des- 
criptions. The  present  surface  drains  in  Bengal  town?, 
though  intended  only  for  the  removal  of  storm  water, 
are,  as  a  matter  of  fact,  open  sewers  into  which  every 
form  of  sewage  finds  its  way.  Even  human  excreta 
is  often  to  be  seen  in  them.  I  think  I  may  safely  say 
that  not  more  that  ten  per  cent,  of  the  sewage  of 
Bengal  towns  is  removed  to  the  trenching-grounds  ; 
the  rest  finds  its  way  into  open  ditches  and  hollows  or 
soaks  into  the  soil. 

6.  A  town  eminently  suitable  for  a  sewage  farm  is 
Dacca  in  Eastern  Bengal,  where  I  delivered  a 
lecture  on  the  subject  in  July  last,  recommending  the 
introduction  of  this  system  of  sewage  disposal.  The 
following  extracts  from  that  lecture  may  be  of  interest 
in  connection  with  this  paper  : — 

''It  must  be  remembered  in  addition  to  the  excreta  to  be 
removed  from  a  house,  fouled  water,  which  is  at  least 
equal  in  quantity  to  the  water-supply  of  the  house,  and  which 
probably  amounts  to  as  much  as  eigiit  gallons  per  head  daily, 
has  to  be  disposed  of  ;  besides  these,  there  is  the  kitchen  re- 
fuse, consisting  largely  of  both  vegetable  and  animal  matters, 
to  be  taken  into  consideration. 

"  While  all  must  be  agreed  as  to  the  necessity  for  the  imme- 
diate removal  of  excreta  from  the  neighbourhood  of  dwellings, 
the  best  mode  of  doing  so  is  by  no  means  settled.  The 


different  plans  may  be  conveniently  divided  into  (1)  the 
dry  methods,  and  (2)  the  water  method. 

"  The  principal  dry  methods  of  removing  excreta  are  : — 

(1)  The  cess-pool  system,  j    (3)  The  dry-earth  system. 

(2)  The  pail  system.  j    (4)  The  privy  system. 

For  a  large  town  like  Dacca  there  are  many  ol)jections  to 
these  dry  methods  of  removing  excreta  :  (1st)  Whatever 
dry  method  be  adopted,  the  excreta  are  retained  for  some 
time  in  or  about  the  house,  insti-ad  of  being  immediately  re- 
moved- {2nd)  Although  the  initial  outlay  is  less  than  in 
the  wet  method,  there  is  the  constantly-recurring  expense  of 
removing  the  excreta,  &c.  (Srcl)  Whatever  dry  method  be 
adopted,  sewers  must  always  be  provided  to  carry  off  the  foul 
water,  etc.,  from  cook-rooms,  and  a  certain  proportion  at 
least  of  the  urine,  and  as  the  Army  Sanitary  Commissiou 
has  said,  speaking  of  barracks  :  '  To  have  two  systems  of 
cleansing  stations — a  foul-water  system  and  a  dry-earth 
system — would  simply  be  paying  double  when  one  payment 
would  answer  ;  or,  if  all  the  excreta,  solid  and  liquid,  are  to 
be- carried  away,  this  must  be  done  at  a  cost  ten  times  greater 
than  that  which  would  be  necessary  if  all  the  excreta  were 
removed  by  drains.' 

"  Whether  the  dry  or  wet  method  of  removing  sewage  is 
adopted,  drains  for  the  removal  of  foul-water  will  be  requir- 
ed, and  it  is  found  that  they  are  open  to  the  same  objections 
as  if  they  contained  the  solid  ex-^reta. 

"  In  regard  to  the  relative  polluting  effect  of  sewage  from 
midden  towns,  as  compared  with  that  from  'water  carriage' 
towns,  the  Rivers  Pollution  Commissioners  of  1865  and 
1868  say  :— 

"  The  analytical  numbers  show  a  remarkable  similarity  of 
composition  between  the  sewage  of  midden  towns  and  that  of 
'  water  carriage  '  towns.  The  portion  of  putrescible  organic 
matter  in  solution  in  the  former  is  but  slightly  less  than  in 
the  latter,  while  the  organic  matter  in  suspension  is  some- 
what greater  in  midden  tlian  in  "water  carriage''  sewage. 
.  .  ,  .  It  seems  hopeless,  therefore,  to  anticipate  any 
substantial  reduction  of  sewage  pollution  by  dealing  with 
solid  excrementitious  matters  only.  It  should,  however,  be 
noted  that  careful  interception  of  excretal  matter  must  tend 
to  the  lessening  of  the  strength  of  domestic  sewage.' 

"  It  is  clear  that  the  water-supply  of  the  town  taken  from 
the  river  must  be  polluted  by  the  direct  discliarge  into  it 
of  sewage,  and  that  taken  from  the  earth  by  means  of  wells 
must  be  polluted  by  leakage  from  cess-pools,  privies,  and  de- 
fective drains. 

"  In  dry  methods  of  removing  refuse,  the  kitchen  refuse  is 
commonly  added  to  the  excreta,  and  the  two  removed  together. 
But  the  foul -water,  and  to  a  large  extent  the  urine,  remain 
to  be  dealt  with,  and  require  special  means  for  their  removal. 
In  the  case  of  Dacca  no  special  provision  is  made  for  the  re- 
moval of  this  foul-water  and  urine.  The  consequence  ia 
that  it  partially  soaks  into  the  soil  and  partially  passes  into 
the  river,  from  which  the  drinking  water  of  the  town  is 
principally  procured. 

"  With  regard  to  the  dry-earth  systems,  the  conclnsions 
of  the  Committee  appointed  by  the  Local  Government  in 
England  in  1875  to  enquire  into  the  various  methods  of  sew- 
age disposal  were  'that  the  retention  .  .  .  of  refuse  and 
excreta  ...  in  cess-pools  .  ,  .  or  other  places  in 
the  midst  of  towns  must  be  utterly  condemned  ;  and  that 
none  of  the  (so-called)  dry -earth  or  pail  systems  or  improved 
privies  can  be  approved  other  than  as  palliatives  for  cess- 
pit middens  ' 
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"  It  will  probably  surprise  most  of  you  to  liear  that,  takins; 
the  population  of  Ua^ca  (Jity  at  82,321,  as  given  in  the  la^t 
census  figures,  the  total  amount  of  excreta,  etc.,  to  ^e 
disposed  of  daily,  is  about  138  maunds  of  fajce?,  2,058 
mauiids  of  urine,  and  658, 568, gallons,  or  SO  120  maunds  of 
household  waste-wa'er.  Under  the  present  arrangements 
of  removal  a  considerable  proportion  of  the  fc-eees  and  urine, 
together  with  the  whole  of  the  household  wast' -water,  must 
pass  into  the  soil  around  you  and  contaminate,  in  a  very  serious 
degree,  the  sites  upon  which  your  dwelling-houses  stand. 
There  are  at  present  on  an  average  202  carl-losds  of  night- 
soil,  washing  water,  mine,  kitchen  re  u^e,  etc.,  removed  daily 
to  the  tren(  hing-ground.  As  each  cart  is  capable  of  taking 
7j  maunds  of  refii-e.  etc.,  1,481  maunds  are  disposed  of  in 
this  way  during  the  day.  As  there  are  probably  138  maunds 
of  fjeces,  2,058  maunda  of  urine,  8'^  120  maunds  of  foul- 
water — total  82,316  mannds — to  be  dispcised  of,  out  of  which 
1,481  maunds  only  are  removed  to  the  treni hing-ground, 
there  remain  80,835  maunds  which  must  soak  into  the 
ground  around  your  dwellings,  contaminating  the  soil.  Bear 
in  mind  also  tiie  great  risk  you  run,  under  the  present  sys- 
tem, of  polluting,  not  only  the  soil  and  theatmo^phere  around 
your  houses,  but  also  the  water  in  your  wells  and  the  water 
of  the  river  which  flows  past  the  town,  and  from  whi'  h 
your  drinking-water  supply  is  principally  obtained.  You 
have  probably  not  forgotten  tbe  alarming  outbreak  of 
cholera  which  occurred  here  last  year.  I  have  not  the  least 
doubt  in  my  mind  that  it  was  largely  due  to  sewage  conta- 
mination of  the  water. 

"  Turn  also  to  the  diarrhoea  and  dysentery  heading  of  your 
vital  statis'ical  returns,  which  probably  represents  one- 
thirtieth  part  only  of  the  suffering  from  these  diseases,  and 
you  will  see  a  high  death-rate  as  compared  with  rural  area'=, 
which  I  venture  to  assert  would  not  be  the  case  if  you  had 
better  arrangements  for  the  disposal  of  your  sewage.  The 
diseases  included  in  this  group  are  particularly  liable  to 
occur  where  communities  are  closely  packed,  as  in  towns,  and 
are  not  so  prevalent  in  rural  localities,  where  the  inhabitants 
are  scattered  over  a  much  larger  area  of  country.  Dysentery, 
and  the  allied  diseases  under  this  group,  are  contagious, 
through  the  stools  of  the  patients,  which  again  probably 
never  communicate  infection  in  the  fresh  condition,  but  only 
after  being  kept  a  day  or  two.  It  is,  therefore,  essential  in 
the  treatmervt  of  these  diseases  that  the  stools  should  be  got 
rii  of  at  the  earliest  possible  time. 

"  The  same  remarks  hold  good  for  cholera.  In  its  mode 
of  prevalence  and  propagation  it  is  very  similar  to  dysentery, 
etc..  not  being  contagious,  except  through  the  evacuations  and 
vomit.  The  same  precautions  respecting  the  drainage  arrange- 
ments of  a  house  should  betaken  as  in  the  case  of  dysentery  ; 
perfect  cleanliness  is  essential  ;  all  evacuations  should  be  re- 
moved as  qnic'dy  as  possible.  All  are  agreed  on  one  point, 
viz.,  that  these  are  filth  diseases,  and  that  they  f^ccur  especi- 
ally where  the  contents  of  cesa-pits  are  allowed  to  remain 
stagnant  and  decomposed,  and  then  obtain  access  to  drinking 
water. 

"  That  this  amount  of  death  and  safifering  is  preventible  to 
8  large  extent,  I  will  give  you  an  instance  in  point.  In  the 
Eastern  Himalayas  great  suffering  and  loss  of  life  are 
experienced  from  this  group  of  diseases,  and  that  it  is  to  a 
very  great  e:ctent  preventible  will  be  clearly  seen  by  reference 
to  the  accompanying  statement  of  vital  statistics  of  Darjeel- 
iag,  which  have  been  accurately  kept  for  some  years 
past  : — 


"Statement  showing  the  annual  mortality  from  dyseniir>/ 
and  cliwihcea  tn  the  Davjeeling  Municipality  for  the 
years  1889  to  1893- 
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"  Since  1888,  when  consid-^rablo  -attention  was  attracted  to 
the  subject,  great  improvements  have  been  made  in  the  drains 
of  the  town  and  the  general  conservancy  arrangements  of 
the  place  The  consequence  has  been  that  the  death-rate 
under  the  heads  dysenteiy  and  diarrhoea  has  steadily  fallen 
from  7  83  in  1889  to  2-61  in  1893  ;  and  when  you  consider 
that  there  are  probably  thirty  cases  of  sickness  to  each  deatli, 
you  will  be  able  to  realize  the  enormous  benefit  that  haa 
accrued  to  the  inhabitants  of  the  town  from  the  attention 
that  has  been  given  to  conservancy  by  the  Municipal 
Commissioners  of  that  place. 

"  Let  us  now  examine  the  ivet  method  of  disposing  of  sewape. 
To  start  with,  we  have  the  assurance  of  Parkes  that  the  water- 
carriage  system  i?  the  cleanest,  the  readiest,  the  quickest,  anc', 
in  many  cases,  the  most  inexpensive  method.  It  may,  indeed, 
be  said  that  in  small  towns  the  dry  removal,  if  proper'y  carr'- 
ed  out,  may  be  the  best,  both  for  the  inhabitants  and  the 
land  ;  but  where  circumstances  are  favourable  for  its  efficient 
execution,  the  water  sewage  plan  is  the  best  for  large  commu- 
nities, such  as  Dacca.  Certain  conditions  of  success,  however, 
must  be  present,  without  which  this  plan,  so  good  in  principle, 
may  utterly  fail  These  conditions  are  that  there  shall  be  (1) 
a  good  supjily  of  water  ;  (2)  good  sewers;  (3)  ventilation  ; 
(I) a  proper  outfall  ;  and  (5)  means  of  disposing  of  the  sewer 
water. 

"  This  brings  me  io  ihs  disposal  of  the  sewage  by 
the  farm  system,  which  is  the  final  condition  of  the 
wet  method  I  am  advocating,  and  which,  I  may  here 
mention,  is  advocated  by  the  several  Sewage  Com  .iis- 
sions,  which  have  thoroughly  crnsidered  the  question  in 
ail  its  bearings.  Let  me  read  to  you  the  following  extracts 
from  some  of  the  principal  reports  on  the  subject  :— 

'■  It  will  thus  be  seen  that  there  is  perfect  unanimity  in 
regard  to  the  purification  of  the  sewage  by  means  of  land. 
Irrigation  in  fact  is  the  only  method  whicii  at  the  same  time 
purifies  the  sewage  efficiently,  and  is  not  detrimental  to  the 
health  of  the  people  residing  in  the  neighbourhood.  The 
sewer  water  is  allowed  to  flow  at  intervals  over  the  land , 
different  fields  being  irrigated  in  rotation,  immense  crops  of 
grass,  sugarcane,  &c.,  being  obtaired  from  such  irrigated 
land.  The  soil  to  be  irrigated  should  have  a  gentle  slope, 
the  excess  water  being  conveyed  away  by  sub-soil  drains  into 
the  nearest  w.nter-course.  The  sewage  should  be  delivered 
in  as  fresh  a  condition  as  possible,  and  should  be  freed  from 
its  coarser  portions  by  settlement  or  precipitation.  Th» 
amount  of  land  required  is  about  one  acre  for  the  sewage  of 
100  persons.  The  irrigation  must  be  on  the  intermittent 
plan,  in  order  that  the  soil  may  undergo  aeration,  as  it  is 
only  in  this  way  that  the  best  purifying  results  can  be 
obtained.' 
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"  I  had  the  oppoituniuty,  while  on  fiirlongh  last  year,  of 
inspecting  several  sewage  farms  in  England  and  was  sur- 
prised, tvhen  passing  through  them,  at  the  entire  absence  of 
nuisance.    As  far  as  tlie  sanitary  influence  of  sewage  farm- 
ing is  concerned,  the  Sewage  Committee  of  the  Briiisli  Asso- 
ciation had  returns  from  eight  places  where  it  is  at  work  : 
'  la  no  instance  has  any  disease  whatever  been  traced  either 
among  the  labourers  on  the  farm   or  among  the  inhabitants 
in  the  vicinity,  or  among  tlie  cattle,  to  the  sewage  farm.  la 
two  instances  it  is  i-eported  that  the  health  of  the  neighbour- 
hood has  improved,  and  in  several  that  the  land  has  very 
much  improved  in  value,  and  the  prodaction  of  crops  is  much 
more  certain.'    These  accounts  are  confirmed  by  the  results 
of  the  enquiry  into  the  sanitary  aspect  of  sewage  farming 
given  in  the  report  of  the  judges  in  the  sewage  farm  com- 
petition, 1879.    From  the  returns  of  nine  sewage  farms  it 
appears  that  '  the  rate  of  mortality  on  an  average  of  the 
number  of  years  which  these  farms  have  been  in  operation 
does  not  exceed  three  per  1,000  per  annum'    The  judges 
observed  that  '  this  is  a  very  low  rate,  but  in  all  probability  it 
may  not  be  lower  than  would  be  found  in  an  equal  number 
of  selected  lives  taken  from  an  agricultural  district.  The 
results  of  the  sanitary  enquiry  phow  that  sewage  farming  is 
not  detrimental  to  life  or  health.'    It  is  necessary  that  the 
rain  water,  or  at  least  a  part  of  it,  should  be  diverted  into 
natural  water-courses  without  passing  through  the  sewage 
works. 

"  I  have  no  doubt  that  a  sewage  farm  situated  on  the  laterite 
soil  north  of  Dacca  would,  if  properly  supervised,  be  a  very 
satisfactory  institution  ;  and  I  would,  in  conclusion,  strongly 
recommend  you  to  try  it.  The  land  being  well  raised  and 
permeable,  is  eminently  suited  for  such  a  purpose,  as  you 
may  judge  for  yourselves  from  the  following  extract  of  its 
formation,  which  I  have  made  from  an  interesting  article  in 
the  Statistical  Reporter,  written  in  1877  by  the  Hon'ble 
Mr.  Cotton,  who  is  at  present  Chief  Secretary  to  the  Govern- 
ment of  Bengal  :  — 

"  '  One  of  the  most  interesting  natural  features  of  the 
Mymensing  district  is  the  forest  tract  called  by  the  Europeans 
of  the  district  the  Madluipnr  jangle,  from  a  small  town  so 
named,  througli  which  the  My.nensmg  post  road  passes  just 
before  enter. ng  the  forest.  Tliis  tract,  so  impressive  from 
its  contrast  with  all  its  surroundings,  is  an  extensive  sal 
forest,  commencing  some  ten  miles  south  of  Jamalpur  on  the 
Brahmaputra,  and  extending  without  a  break  for  8(^  miles 
to  tlie  southern  boundary  of  Mymensinah,  and  thence 
through  Bhowal  in  Dacca  for  25  miles  further.  Within  a 
few  miles  of  the  city  of  Dacca  it  terminates  as  abruptly  as  it 
commenced.  Its  breadth  varies  from  8  to  20  miles,  averag- 
ing 15. 

"  '  This  jungle  country  is  a  plain  for  the  most  part,  only 
slightly  undulating,  and  little  raised  above  the  general  level 
of  the  surrounding  country. 

"  •  Nowhere,  perhaps,  is  the  influence  of  physical  circum- 
stances upon  economic  history  more  strikingly  displayed  than 
in  this  island  of  laterite  in  the  alluvial  plain,  an  unreclaimed 
forest  in  a  fertile  country,  a  waste  peopled  by  scanty  and  half- 
eavage  tribes  in  the  midst  of  one  of  the  wealthiest  of  Bengal 
districts  inhabited  by  Bengalis  of  pure  descent.  The  forest 
is  probably  the  only  non-alluvial  tract  that  lies  actually  within 
the  otherwise  uninterrupted  ejspanse  of  the  great  deltaic 
plain  of  Bengal.  It  consists  simply  of  laterite  unstratified 
and  unfossiliferous.  The  appearance  of  laterite  in  this  part 
of  the  delta  seems  stronj^ly  to  suarge^t  that  the  laterite  for- 
mation of  the  western  districts  is  continuous,  at  great  depth, 


nnder  the  whole  deltaic  plain,  to  reappear  iu  the  Garo  Hills, 
and  that  the  Madhupur  fore-t  is  in  fact  the  summit  of  a  lofty 
and  extensive  plateau  of  upheaved  laterite,  which  formt^d  an 
i-iland  in  the  laterite  sea.  and  wbich  has  now  been  buried  to 
within  30  feet  of  its  summit  in  the  alluvial  deposits  of  the 
Bengal  delta.' 

"  No  more  suitable  ground  could  be  found  anywhere  for  a 
sewage  farm. " 


SEWAGE  FAEMING  IN  MADE  AS,  AND  THE 
SUITABILITY  OF  THE  SYSTEM  FOE  INDIA. 

liY  J.  NIELD  COOK, 
Madras. 

How  to  dispose  of  sewage  has  always  been  a  problem 
of  paramount  importance.  I  do  not  propose  to  discuss 
the  laws  of  Manu  or  Moses  or  matters  of  ancient  his- 
tory. For  my  present  purpose  sanitation  may  be  said 
to  liave  commenced  in  the  latter  half  of  the  century. 
In  1857  the  Royal  Sewage  Commissioners  laid  it  down 
as  an  axiom  that  "  the  right  way  to  dispose  of  town 
sewage  is  to  apply  it  continuously  to  land."  However, 
considerable  difficulties  were  experienced  in  putting  the 
principle  into  practice.  The  heavy  soils  found  in  most 
parts  of  England,  the  abundant  rainfall  throughout  the 
greater  part  of  the  year,  the  low  temperature  during 
the  winter  months,  when  vegetable  life  is  practically  at 
a  standstill,  and  the  difficulty  and  expense  of  acquiring 
suitable  lands  of  sufficient  extent  in  the  natural  direc- 
tion of  the  drainage,  have  prevented  the  application  of 
the  sewage  to  the  land  becoming  in  any  sense  general. 
In  1875  the  Committee  appointed  by  the  local  Govern- 
ment Board  to  inquire  into  the  various  methods  of  sew- 
age disposal  reported,  "that  land  irrigation  is  not 
practicable  in  all  cases."  The  object  of  this  paper  is 
to  .show  that  the  adverse  conditions,  which  prevented 
the  general  adoption  of  this  method  of  disposing 
of  town  sewage  in  England,  are  for  the  most  part 
absent  in  India.  A  trial  extending  over  a  quarter 
of  a  century  has  been  made  in  Madras,  where  the 
local  conditions  are  in  no  w^ay  exceptionally  favour- 
able, and  has  proved  that  an  almost  unlimited  amount 
of  sewage  can  be  disposed  off  in  this  way  in  accordance 
with  the  best  hygienic  principles  ;  and,  further,  that  the 
produce  of  the  farms  finds  a  ready  market,  and  realizes 
a  handsome  profit  on  the  outlay.  At  the  same  time  1 
hope  to  give  such  practical  details  as  will  enable 
any  one  to  make  a  more  or  less  extended  trial  of  the 
sy.stem  with  good  prospects  of  success. 

The  idea  of  adopting  land  irrigation  as  the  means  of 
disposing  of  .sewage  in  Madras  was  conceived  by  Mr. 
Standish  Lee,  the  Municipal  Engineer,  in  the  year 
1869.  No  worse  .site  could  have  been  found  anywhere 
about  Madras  than  that  of  the  first  experiment.  This 
was  in  the  neighbourhood  of  Chulay,  and  is  now  known 
as  the  D'Mellow's  Eoad  Farm.  It  was  a  dismal 
swamp  periodically  submerged  by  salt  water,  which  on 
evaporation  deposited  a  saline  mud.  The  soil  was  black, 
plastic,  and  as  retentive  as  stiff  clay.  Not  even  a 
blade  of  grass  grew  there.  Operations  were  com- 
menced in  June  18*i9.  The  swamp  was  reclaimed 
by  depositing  street  sweepings,  and  was  planted  with 
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guinea  grass.  Some  crops  were  obtained,  but  subse- 
quently difficulties  were  encountered  ;  with  the  advent 
of  the  hot  weather  of  1870,  evaporation  increased 
considerably,  and  salt  was  drawn  to  the  surface, 
forming  a  saline  efflorescence,  if  the  ground  was 
allowed  to  rest  a  few  days.  A  large  quantity  of 
guinea  grass  perished  and  some  harrialie,  or  dhoob, 
that  had  been  planted,  was  not  strong.  A  coarse 
swamp  grass  sprang  up  which  is  known  as  cow  grass 
{Chloris  barbata),  and  is  liked  by  cattle,  though  unsuit- 
able for  horses.  Moreover,  the  surface  sank  irregularly, 
throwing  out  the  grading  of  the  beds  and  necessitating 
a  large  amount  of  manual  labour.  Later  on  inspection 
Was  made  by  an  agricultural  expert,  who  traced  the 
main  cause  of  the  want  of  success  to  the  sub- soil  water, 
which  was  found  in  some  parts  of  the  farm  at  from  four 
inches  to  two  feet  from  the  surface.  The  worst  parts 
of  the  farm  were  underdrained  at  intervals  of  sis 
feet,  with  pipes  running  four  feet  from  the  surface, 
which  was  raised  by  the  deposit  of  rubbish,  and  after 
this  no  further  difficulty  was  experienced.  My  own 
opinion  is,  that  the  drained  pipes  in  this  case  were  of 
little  or  no  use,  as  they  were  placed  below  the  level  of 
the  sub-soil  water  and  had  no  outlet.  The  whole  neigh- 
bourhood is  low  and  swampy,  and  at  the  present  time 
water  is  found  at  from  eighteen  inches  to  two  feet  from 
the  surface. 

The  next  experiment  was  made  in  1870  at  Krishnapett 
near  the  seashore.  Half  the  land  taken  up  consisted 
of  pure  sea-sand,  the  remainder,  of  land  which  had 
been  reclaimed  with  rubbish  and  covered  with  a  thin 
stratum  of  sand.  Here  no  difficulty  was  encountered, 
the  soil  being  porous  and  permitting  the  great  desidera- 
tum of  sewage  farming  free  downward  percolation. 
Heavy  crops  were  soon  raised,  amounting  in  1871-72  to 
about  69  tons  of  grass  per  acre.  Since  then  a  number 
of  farms  have  been  started,  the  principal  one  being 
known  as  the  Black  Town  Farm.  This  is  admirably 
situated  on  the  beach  2^  miles  north  of  the  town. 
It  is  so  close  to  the  shore  that  last  year  a  considerable 
portion  of  it  was  carried  away  by  a  heavy  sea. 
The  farms  now  in  use,  and  the  areas  they  drain, 
are  shewn  in  dark  and .  light  colours  on  the  accom- 
panying map.  It  will  be  noticed  that  some  of 
them  are  inhabited  areas  and  are  of  comparatively 
small  size.  This  is  due  to  the  want  of  any  general 
system  of  drainage  in  the  town.  In  my  opinion  the 
fundamental  principle  for  any  system  of  sewage 
for  Madras  should  be  to  carry  all  the  sewage  to  the 
north  and  dispose  of  it  on  one  large  farm,  which  could 
be  made  by  the  extension  of  the  p^-esent  Black  Town 
Farm.  This  would  be  more  economical,  and  in  other 
ways  preferable  to  having  a  number  of  small  farms 
scattered  over  the  town. 

Successful  sewage  farming  is  to  a  considerable  ex- 
tent dependent  on  physical  conditions.  The  geology 
and  surface  of  Madras  are  thus  described  in  a  recent 
report  by  Mr.  Edward  Cousins,  O.E.  :  "  The  surface 
and  sub -soil  consists,  as  a  rule,  of  deposits  of  white  and 
grey  sand,  in  which  occur  at  irregular  intervals  thin 
beds  of  clay.  Water  is  found  below  the  surface  at  vary- 


ing depths,  but  generally  in  the  low-lying  parts  of  the 
districts  it  corresponds  with  the  mean  level  of  the  sea. 
At  no  part  of  this  sandy  plain  are  there  any  consider- 
able elevations  of  the  surface  ;  the  maximum  heights 
are  from  twenty  to  twenty-four  feet  above  mean  sea 
level,  while  many  portions  of  the  town  are  only  two 
feet  to  six  feet  above  that  level.  The  average  elevation 
of  the  surface  may  be  taken  at  about  nine  or  ten 
feet."  The  higher  parts  of  the  Town  being  principally 
occupied  by  private  houses  with  large  compounds  have 
no  drainage  system,  provision  only  being  made  for 
storm  water.  The  parts  providing  sewage  to  be  dis- 
posed of  are  all,  if  anything,  below  the  average  height 
given,  which  necessitates  the  lifting  of  the  sewage  by 
pumps,  either  from  central  pumping  stations  or  from 
wells  on  the  farms,  which  is  a  costly  undertaking.  At 
first  only  the  water  lift  of  the  country  ■v\:as  used.  This 
is  known  as  the  "  picottah,"  and  consists'  of  a  lever 
balanced  on  a  strong  upright  and  worked  up  and  down 
by  men  stepping  from  one  side  of  the  fulcrum  to  the 
other.  But  for  any  kind  of  manual  pumping  to  be 
successful,  constant  supervision  is  required,  and  now 
for  the  principal  farm,  this  primitive  system  has  been 
superseded  by  the  steam  pump  which  is  in  every  way 
more  satisfactory.  Gwynne  centrifugal  pumps  have 
been  found  to  answer  best.  The  Royapuram  Pumping 
Station,  from  which  the  sewage  of  Black  Town  is 
pumped  to  the  Black  Town  Farm,  is  fitted  with  three  of 
them,  each  15  inches  in  diameter.  The  sewage  is  lifted 
from  a  well,  into  which  three  sewers  empty  their  con- 
tents, and  discharge  into  a  cast  iron  main  24  inches 
in  diameter  and  about  a  mile  and  a  third  in  length, 
being  carried  the  remainder  of  the  distance  of  2| 
miles  in  an  open  masonry  channel.  No  further 
lifting  is  required  after  the  sewage  reaches  the  farm. 
Pumping  at  this  station  is  carried  on  an  average 
22^  hours  daily,  the  amount  of  sewage  pumped  being 
about  three  million  gallons.  Night  soil  is  removed  on 
the  pail  system,  and  is  not  supposed  to  enter  the  drains, 
though  the  urine  and  washings  of  the  latrines  do  so. 
The  annual  rainfall  varies  considerably,  the  average  being 
about  50  inches,  which  is  above  the  general  average 
for  India.  A  very  large  proportion  of  it  falls  between 
the  middle  of  October  and  the  middle  of  December. 

As  I  consider  the  Black  Town  Farm  to  be 
a  fair  model  for  an  Indian  sewage  farm,  1  shall 
describe  it  somewhat  in  detail.  The  sewage  passes 
from  the  outfall  channel  through  culverts  with  sluices 
into  the  main  carriers.  These  are  banks  of  earth 
with  a  channel  scooped  out  on  the  top.  They  run 
in  parallel  lines  about  432  feet  apart,  giving  off  at 
right  angles  the  secondary  or  distributing  carriers, 
which  are  similar  but  somwhat  smaller.  The  interval 
between  the  distributing  carriers  is  114  feet,  and  it  is 
divided  into  two  by  a  small  bund,  which  runs  through 
the  beds  half  way  between  them.  This  may  be  called 
the  central  bund.  The  beds  slope  down  to  it  from  the 
distributing  carriers.  It  is  absent  in  some  of  the 
farms,  but  I  think  it  is  a  good  thing  to  have  it  as  the 
grass  may.  rot  at  the  lowest  part  of  the  slope  through 
the    water    standing   there  longest.    It  percolates 
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through  the  bund,  and  so  this  is  avoided.  There  are 
further  bunds  at  intervals  of  six  to  eight  feet,  running 
from  near  the  distributing  carriers  down  to  the  central 
bund.  These  are  small  and  not  more  than  four  to  six 
inches  in  height.  They  conduce  to  the  equal  distribution 
of  the  sewage  over  the  grass.  The  junction  of  a 
distributing  carrier  with  a  main  is  made  with  a  stoneware 
drain  pipe  of  about  six  inches  diameter.  Grass  grows 
freely  over  the  bunds  and  over  the  carriers  to  the  very 
edge  of  the  channels,  which  become  coated  with  a  black 
sludge  which  hinders  the  sewage  from  sinking  in, 
though  it  allows  enough  percolation  to  keep  the  grass 
growing  freely  over  them.  Large  drain-tiles  have  been 
laid  in  some  of  the  carriers,  but  they  soon  get  disjilaced 
and  serve  no  good  purpose.  The  gradient  of  the  carriers 
should  be  sufficient  to  ensure  a  fairly  rapid  flow  without 
causing  a  scour.  Where  the  amount  of  sewage  to  be 
disposed  of  is  small,  the  beds  should  be  made  somewhat 
smaller  than  the  measurements  I  have  eiA'en  in  order 
to  get  an  even  distribution  of  the  sewage.  The  slope 
from  the  distributing  carrier  to  the  central  bund  is  about 
one  in  thirty. 

The  system  of  irrigation  which  has  been  found  to 
answer  best  is  to  flood  the  beds  heavily  every  three  or 
four  days,  though  it  can  be  done  oftener  without  any  ill- 
effect.  The  method  employed  is  to  open  the  sluice  in 
the  outfall  channel  and  let  the  sewage  run  into  a  main 
carrier.  The  drain  pipes  leading  to  the  distributors  to 
be  used  are  left  open,  those  which  are  not  to  be  used  are 
closed  with  earth  and  grass.  If  only  the  first  part  of 
a  main  carrier  is  required,  it  can  be  bunded  across  at 
the  required  distance  with  earth.  The  same  can  be 
done  with  a  distributor,  which  is  then  breached  behind 
the  carrier,  and  the  sewage  pours  out  and  runs  down  the 
space  between  the  distributor  and  the  ends  of  the  bunds 
that  divide  up  the  beds,  and  turns  off  between  these 
bunds  to  run  down  the  beds  to  the  central  bund.  The 
men  in  charge  of  the  farms  say  that  they  put  on  about 
four  inches  at  a  time,  but  the  amount  must  be  much 
larger,  as  a  good  deal  of  sewage  sinks  in  before  it 
begins  to  lie  on  the  surface.  This  method  of  intermit- 
tent irrigation  economises  the  labour  on  a  large  farm,  as 
only  a  third  or  a  quarter  of  it  has  to  be  attended  to 
every  day.  It  also  gives  plenty  of  time  for  air  to  be 
drawn  into  the  interstices  of  the  soil  and  provide  the 
oxygen  which  is  necessary,  both  for  nitrification  and 
the  formation  of  tissue.  Most  cultivators  irrigate 
equally  all  the  time  a  crop  is  growing,  but  one  of 
great  experience  told  me  that  the  younger  the  grass 
the  more  sewage  it  will  take.  The  grass  should  not 
be  irrigated  for  two  or  three  days  before  it  is  cut.  This 
allows  it  to  harden,  and  though  it  does  not  weigh  quite 
so  much,  its  quality  is  better  and  it  does  not  wither  so 
quickly.  After  the  grass  is  cut,  which  is  done  in 
Madras  with  a  sickle,  with  a  saw  edge,  the  teeth  being 
set  the  contrary  way  to  an  English  saw,  tKe  ground 
should  lie  fallow  for  the  best  part  of  a  week.  The 
careful  farmer  will  then  take  the  opportunity  of  fork- 
ing it  and  loosening  the  roots,  though  in  some  farms 
this  is  not  done  more  than  once  a  year.  It 
favours  the  development  of  young  roots  to  replace  the 


old  ones,  and  so  preserves  a  healthy  and  vigorous 
growth.  The  beds  should  also  be  weeded.  If  this 
is  done  regularly  it  entails  very  little  labour,  but  if  it  is 
neglected  there  may  be  some  difficulty  experienced. 
The  grass  is  generally  cut  rather  before  it  reaches 
maturity.  The  contractor  reckons  to  cut  a  crop  every 
forty-five  days,  which  gives  eight  crops  a  year.  In  the 
Municipal  Parks,  where  sewage  irrigation  is  carried  on, 
we  do  not  get  quite  so  many.  The  method  of  irrigation 
by  blocking  the  channels  with  earth  and  breaching 
them  is  primitive,  but  it  suits  the  native  cultivator, 
who  is  very  skilful  with  it,  and  it  has  been  found  to 
answer  the  purpose  ;  so  no  attempt  has  been  made  to 
supersede  it  and  introduce  iron  or  wooden  stoppers. 

Some  of  the  three  million  gallons  of  sewage  dailv 
pumped  at  the  Royapuram  Station  is  drawn  off  to  irri- 
gate the  Robinson  Park  ;  the  remainder  goes  to  the 
Black  Town  Farm.  Adding  together  the  area  of  the 
Park,  the  fiirm,  and  of  certain  private  lands  adjoining 
the  farm  which  are  irrigated  by  the  contractor,  we  get 
a  total  of  40  acres  approximately.  This  gives  a  daily 
average  of  75,000  gallons  per  acre.  The  experience 
of  the  Berlin  Farms  is  that  not  more  than  2,0:  0  to 
3,000  gallons  of  daily  sewage  should  be  allotted  per 
acre,  so  that  the  land  may  have  the  necessary  periods 
of  rest.  At  the  Medford"^  Fannin  England  about  5,200 
gallons  per  acre  are  pumped  daily  and  at  the  Beddington 
Farm  about  6,600  gallons,  which  is  the  largest  amount 
I  know  of  outside  Madras.  Yet  the  Madras  contractor, 
who  is  getting  twelve  times  as  much  sewage  per  acre  as 
any  European  farm  would  stand,  recently  petitioned 
to  have  sewage  irrigation  stopped  in  the  Kobinson  Park 
on  the  ground  that  he  was  not  getting  enough.  This 
is  a  remarkable  testimony  to  the  porosity  of  the  soil 
and  the  copious  evaporation  and  transpiration  that  take 
place  under  the  influence  of  the  Indian  sun.  At  times 
when  I  have  visited  the  farm,  especially  after  heavy 
rain,  all  the  sewage  was  not  being  used,  the  surplus 
running  into  the  sea  at  a  point  beyond  the  farm.  The 
sewage  which  is  used  to  irrigate  the  farm  does  not  form 
a  definite  effluent,  but  on  careful  examination  I  have 
found  tiny  rivulets  trickling  down  from  near  the  bottom 
of  the  wall  of  sand  in  which  the  farm  ends  where  it 
drops  down  to  join  the  seashore.  The  amount  is  so 
small  that  it  was  a  long  time  before  I  noticed  it. 

As  regards  the  crops  that  do  best,  though  it  has 
been  found  that  nearly  everything  will  grow  under 
sewage  irrigation,  yet  later  experience  has  confirmed 
the  verdict  of  the  early  experimenteri  in  Madras  that 
harrialie  grass  (Cynodon  dactylon  ;  Hind,  Dhooh)  is  by 
far  the  most  satisfactory.  It  has  the  advantage  of 
being  indigenous,  for  English  and  French  experience 
has  shewn  that  the  peculiar  crop,  whatever  it  may  be, 
that  suits  the  neighbourhood,  seems  to  flourish  under 
sewage.  It  is,  moreover,  a  voracious  feeder,  and  is  not 
easily  killed  by  excess  of  sewage.  In  the  wild  state, 
in  places  where  there  is  not  much  moisture,  it  creeps 
for  the  most  part  below  the  surface  of  the  ground. 
Native  ponies  may  be  seen  scraping  the  surface  of  the 
ground  with  their  hoofs  and  blowing  away  the  dust  to 
get  at  it,  and  will  graze  where  there  is  not  a  blade  of 
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green  grass  to  be  seen.  But,  when  abundantly  irrigat- 
ed, it  shoots  up  to  a  height  of  two  feet  or  more  and 
yields  most  luxuriant  crops.  Capt.  Horace  Hayes, 
F.R.C.V.S.,  says  of  it  in  his  book  on  Horse  Manage- 
ment in  India  :  "  In  good  soil,  when  cultivated,  it  loses 
its  creejiing  character  and  grows  like  English  meadow 
grass,  to  which  1  think  it  is  much  superior."  A  good 
farm  yields  about  45  tons  of  green  grass  per  acre 
which  dries  down  to  about  15  tons  of  hay.  This  com- 
pares very  favourably  with  the  Berlin  farms,  which 
yield  25  tons  of  grass  or  5  tons  of  hay.  From  this  it 
would  appear  that  the  grass  grown  in  Madras  contains 
less  water  than  that  grown  in  Germany.  The  English 
sewage  farms  yield  about  the  same  amount  of  hay  as 
the  German  ones.  This  is  about  double  the  yield  from 
English  meadow  land.  So  where  we  get  one  ton  of  hay 
from  meadow  land,  we  get  two  tons  from  European 
sewage  farms  and  six  tons  from  Madras  sewage  farms. 
This  enormous  difference  may  partly  be  attributed  to 
the  season  of  growth  being  continuous  in  India,  where- 
as in  Europe  it  is  limited  to  the  summer  months,  and 
partly  to  the  fact  that  a  high  temperature  in  a 
soil  or  water  up  to  99'  F.  increases  the  activity  of 
nitrification  and  consequently  of  vegetable  growth. 
The  hay  from  the  Madras  farms  is  mostly  sold  to  the 
Commissariat  at  Rs.  45  a  ton.  This  gives  an  average 
money  yield  of  Rs.  675,  or  about  £37  sterling  per  acre, 
taking  Rs.  18  to  the  pound,  against  £18  per  acre, 
which  is  reported  to  be  the  average  price  of  Italian 
rye-grass  grown  on  the  Bedford  sewage  farm.  When 
the  differences  in  the  cost  of  land  and  labour  in  the 
two  countries  are  taken  into  account  it  is  easily  seen 
how  it  comes  to  pass  that  sewage  farming  is  so  much 
more  profitable  in  India  than  in  England,  for  we  have 
double  the  produce  on  probably  less  than  a  quarter  the 
outlay.  Besides  the  supply  of  hay  to  the  Gommissariat 
there  is  a  fair  market  for  grass  and  hay  among  horse- 
owners  in  the  city,  especially  during  the  hot  weather 
when  grass  is  scarce. 

With  regard  to  the  quality  of  our  sewage  farm  hay 
as  forage,  1  wrote  to  Veterinary-Major  W.  Gladstone, 
A.  V.  D.,  the  officer  in  charge  of  the  horses  of  H.  E. 
the  Governor's  Body  Guard  and  the  Royal  Artillery  at 
Saint  Thomas'  Mount,  who  replied  : — 

"  Since  hay  from  the  sewage  farms  has  been  used 
at  the  Mount  there  has  not  been  a  single  case  of 
anthrax  until  this  year,  when  on  inquiry  I  found  that 
one  of  the  Majors  was  using  grass-cutters'  grass.  This 
was  stopped,  and  since  then  we  have  not  had  a  case. 
The  same  in  the  Body  Guard.  I  strongly  recommend 
hay  from  the  sewage  farms,  as  diseased  cattle  are  not 
allowed  to  stray  over  the  land,  and  it  is  by  far  the  best 
forage  you  can  get  in  Madras.  Veterinary- Colonel 
J.  V.  S.  Shaw  says  that  wherever  dry  hay  has  been  used 
anthrax  has  not  been  known,  and  certainly  I  have  not 
seen  a  case.  In  Belgaum  in  1878  we  had  anthrax,  and 
as  soon  as  the  grass-cutters  were  discharged,  it  ceased, 
and  has  not  recurred  since.  The  same  in  Bangalore, 
except  when  they  are  compelled  to  use  green  grass,  as 
in  camps  of  exercise,  &c.     So  I  believe  the  drying 


process  and  keeping  diseased  cattle  off  the  land  has  a 
great  deal  to  do  with  this  immunity." 

Other  Veterinary-Surgeons,  with  whom  I  have  dis- 
cussed the  matter,  have  spoken  equally  in  favour  of 
sewage  farm  hay. 

Harriali  grass  grows  better  from  roots  than  from  seed. 
The  roots  should  be  planted  in  rows  about  six  inches 
apart.  It  spreads  quickly,  and  in  about  two  months  a 
light  crop  can  be  cut.  If  it  is  planted  in  a  soil  recently 
made  by  the  deposit  of  rubbish,  the  irrigation  should  be 
somewhat  excessive,  daily  will  not  be  too  often  ;  other- 
wise the  heat  due  to  fermentation  may  kill  the  grass. 
It  is  advisable  to  let  rubbish  rest  for  six  months  or 
more  before  planting  it,  otherwise  the  level  of  the  beds 
may  be  thrown  out  through  its  sinking  irregularly. 
After  planting,  if  tlie  beds  keep  their  level,  there  is 
nothing  further  to  be  done  beyond  weeding  and  forking. 
Beds,  both  of  sand  and  of  made  soil,  planted  more  than 
twenty  years  ago,  are  still  yielding  good  crops,  though, 
so  far  as  I  know,  they  have  never  been  ploughed  up  or 
replanted.  If  a  bed  sinks  in  any  part  a  few  cart 
loads  of  rubbish  will  restore  the  level.  If  caterpillars 
appear,  as  they  occasionally  do  about  the  end  of  the 
rainy  season,  a  little  freshly-slaked  lime  will  quickly 
put  an  end  to  them,  failing  which  ashes  are  as  good 
as  anything. 

About  50  acres  of  land  are  leased  to  a  contractor. 
The  amount  was  larger,  but  two  farms  have  been 
abolished,  as  the  sewage- supplied  to  them  was  carried  to 
the  Black  Town  Farm  after  the  opening  of  No.  2  Sewer, 
and  a  considerable  portion  of  the  Black  Town  Farm 
was  carried  away  last  year  by  the  sea.  Eleven  acres 
more  are  being  acquired  to  be  added  to  the  P>lack 
Town  Farm.  The  contractor  also  irrigates  about  20 
acres  of  private  land,  part  of  which  he  leases  from  the 
owners,  and  part  he  holds  under  an  agreement  with  the 
Commissariat.  The  land  in  three  public  parks,  which 
is  worked  departmentally,  brings  the  total  area  of 
sewage  irrigation  up  to  about  100  acres. 

Complaints  of  nuisance  have  been  made  against 
some  of  the  Madras  farms  as  against  sewage  farms  in 
other  places.  There  is  an  ammonical  smell  from  the 
sewage  wells  and  main  carriers  at  times,  but  apart 
from  this  the  air  over  the  farms  themselves  seems 
perfectly  fresh  and  wholesome.  No  one  with  his  eyes 
bandaged  could  perceive  by  the  sense  of  smell  that 
he  was  walking  over  a  sewage  farm.  With  regard 
to  the  sanitary  aspect  of  the  question  there  have 
always  been  differences  of  opinion.  The  Sanitary 
Commissioner  for  Madras  appears  to  have  a  bad  opinion 
of  the  Madras  farms.  For  in  his  Annual  Report  for 
1893,  page  115,  he  writes  :  "  Madras  town  pursues  the 
system  profitably  but  on  bad  sanitary  principles  ;  the 
sites  being  often  within  inhabited  areas,  no  arrange- 
ment being  made  for  under-draining  and  discharge  of 
the  affluent,  and  in  certain  cases  disposal  by  soakage 
in  the  neighbourhood,  or  discharge  into  the  Cooum 
being  allowed  during  intermitting  working  of  the 
pumping  machinery."    For  my  own  part  I  think  the 
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Black  Town  and  Krishnampet  farms  would  compare 
favourably  with  farms  in  any  part  of  the  world.  I 
cannot  understand  on  what  groiind  a  charge  of  bad 
sanitary  ])rinciple  can  be  preferred  against  them.  With 
regard  to  some  of  the  farms  being  within  inhabited 
areas,  I  have  not  found  that  the  health  of  the  people 
living  near  them  is  worse  then  elsewhei'e.  Taking 
(iholera  as  a  disease  specially  prone  to  appear  under 
insanitary  conditions,  spot  maps  showing  the  mortality 
do  not  indicate  that  the  disease  has  shown  a  special 
preference    for   the    neighbourhood   of    the  farms 
There  is  nothing  to  show  that  diarrhoea,  dysentery, 
typhoid  or  diphtheria  specially  affect  these  localitie;^. 
Dr.  Alfred  Capenter,  who  has  had  a  practical  experience 
of  thirty  years  or  more  and  made  a  special  study  of  the 
question  in  connection  with  the  English  farms,  lays  it 
down  as  a  proposition  that  the  judicious  application 
of  sewage  in  close  proximity  to  dwelling  house  does  not 
depreciate  the  health  of  the  inhabitants."  "  In  no  single 
instance,"  he  said  on  one  occasion,  "  out  of  nearly  100 
cases  in  which  sewage  has  been  utilized  by  broad 
irrigation  has  any  fact  been  proved  to  establish  the  alle- 
gations of '  insauitariness'  which  are  sometimes  brought 
against  them.  "    There  is  a  Female  Orphan  Asvlum 
with  200  inmates  on  the  border  of  the  Croydon  Farm, 
and  the  health  of  the  children  is  said  to  be  unaffected. 
Many  lunatic  asylums  utilize  their  sewage  on  their 
own  grounds  wuth  excellent  results.    The  General  Hos- 
pital, Madras,  has  diverted  its  sewage  from  the  river 
Cooum,  and  employs  it  to  irrigate  a  strip  of  land  close 
to  some  of  the  buildings.    The  result  is  a  vast  improve- 
ment to  the  appearance  of  the  place,  and  I  have  not 
heard  that  any  complaints  have  been  received  from 
officers  of  the  medical  or  surgical  staff  that  the  health 
of  their  patients  has  been  injuriously  affected.    I  think 
they  give  Surgeon-Colonel  Price  considerable  credit  for 
the  innovation.    It  will  be  seen  from  the  map  that 
most  of  the  farms  within  inhabited  areas  are  small. 
Most  of  them  are  irrigated  only  by  means  of  picottahs, 
which  limits  the  supply,  and  1  believe  that  in  India, 
unless  the  supply  is  very  abundant,  very  little,  if  any, 
water  reaches  the  sub  soil  water.     These  farms  will 
doubtless  be  abolished,  and  the  Black  Town  Farm  ex- 
tended, when  a  comprehensive  system  of  sewerage  is 
introduced.    For  the  present  I  believe  they  serve  a 
useful  purpose  in  utilizing  sewage  that  would  otherwise 
be  discharged  into  the  river  or  canals,  or  soak  into  and 
])ollute  the  ground.    With  regard  to  under-drainage, 
its  objects  are  to  prevent  the    soil    from  becoming 
water-logged,  which   ruins   the  crops   and  prevents 
the  proper  exercise  of  its  purifying  action  on  sewage, 
and  to  enable  a  larger  quantity  of  liquid  to  be  disposed 
of.    It  has  never  been  successfully  employed  in  Indian 
agricultural  operations.    A  trial  made  at  the  Sydapet 
Experimental  Farm  showed  that  its  efficacy  was  soon 
destroyed  through  the  pipes  getting  blocked  by  white 
ants,  etc.    It  is  quite  unnecessary  in  a  highly  perme- 
able soil  that  permits  free  percolation.    In  the  lierlin 
farms  it  was  not  adopted  at  first,  but  was  subsequently 
resorted  to  when  the  soil  got  waterlogged,  2-inch  pipes 
being  laid  16  to  33  feet  apart  at  an  average  depth  of 


3  to  4  feet.  In  most  of  the  Madras  farms  there  is  no 
water  to  be  found  under  5  or  6  feet,  and  I  have  dug 
down  to  a  depth  of  10  feet  close  to  where  irrigation 
was  being  carried  on  without  getting  any  accumulation. 
There  is  no  impervious  stratum  under  them  for  a  con- 
siderable distance  down,  D'Mellow's  Road  beino-  an 
exception,  as  it  has  an  impervious  stratum,  and  is  only 
slightly  raised  above  the  surrounding  swamp.  In  Eng- 
land and  Germany  it  is  found  that  less  than  half  the 
sewage  used  for  irrigation  flows  away  as  an  effluent. 
In  India  the  proportion  must  be  very  much  less,  as 
evaporation  and  transpiration  are  enormously  increased 
under  the  influence  of  the  tropical  heat. 

This  enables  us  to  use  large  volumes  of  sewage  for 
irrigation  without  underdraining  and  without  appreci- 
ably raising  the  level  of  the  sub-soil  water.  1  know 
of  an  instance  in  which  a  small  sewage  farm  was  started 
which  was  irrigated  daily.  A  well  within  a  few  yards 
of  the  farm,  which  was  used  for  irrigating  a  plot  of 
grass,  had  to  be  deepened  to  get  water  enough  for  the 
purpose,  which  would  not  have  been  necessary  if  the 
sub-soil  water  level  had  been  raised  by  the  percolation 
of  sewage  through  the  ground  exceeding  the  amount 
given  off  by  evaporation  and  transpiration.  In  India 
if  the  sewage  to  be  disposed  of  is  too  much  for  the 
land  it  is  better  where  possible  to  extend  the  farms 
rather  than  to  increase  the  effluent  by  underdrain- 
age. 

The  drains  leading  to  the  Napier  Park  and  People's 
Park  have  overflows  into  the  Cooum,  by  which  the 
sewage  enters  the  river  at  night,  when  the  pumps  are 
at  rest,  and  during  heavy  rains.  So  have  the  drains 
leading  to  two  small  picotta  farms,  Pudupet  and  Dam's 


Note  —Some  idea  ofjthis  can  be  got  from  the  following  extract 
from  a  paper  by  Messrs.  Lawes,  Gilbert  and  Warrington  in  the 
Journal  of  the  Royal  Agricultural  Society  of  England  1881 

"  As  the  transpiration  of  water  in  a  plant  is  determined  by  light 
the  amount  of  transpiration  must  ha^e  some  connection  with  the  rate 
of  assimilation  and  growth.  When  the  supply  of  water  and  of 
soluble  plant  food  is  tolerably  constant  the  relation  between 
transpiration  and  growth  will  be  fairly  regular.  From  experiments 
made  at  Rothamstead  many  years  ago  with  plants  grown  in  pots 
it  was  concluded  that  from  250  to  3001  bs.  of  water  were  evaporated 
for  lib.  of  dry  matter  added  to  plant.  It  may  be,  however,  that 
in  a  soil  poor  in  soluble  plant  food  a  larger  amount  would  pass 
through  the  crop  to  yield  the  same  amount  of  assimilation  than  ia 
a  soil  well  manured.  The  relation  between  transpiration  and 
assimilation  will  indeed  probably  differ  under  different  circum- 
stances." The  soil  in  th«  Black  Town  farm  containing  practically 
no  soluble  plant  food,  the  amount  of  water  transpired  might  be 
expected  to  be  large.  Taking  into  account  the  intense  brightness 
of  the  sun  light  it  would  probably  be  within  the  mark  to  estimate 
it  at  double  the  amount  given  above.  An  acre  yields  15  tons  of 
dry  matter  ;  this  would  give  15  by  600  tons  of  water  transpired, 

9,000  tons  =  20,l60,0001bs.,  or  2,016,000  gallons  per  annum  = 
Z.O'S'OOO-  g^iiong  a  day  =  5,523  gallons,  day.  The  amount  lost  by 
evaporation  in  India,  which  averages  0-S2  of  an  inch,  should  be 
added  to  this.  This  is  49,240  gallons  an  acre  and  is  probably  more 
than  actually  evaporated,  as  water  is  not  always  standing  on  the 
beds  On  this  reckoning  transpiration  and  evaporation  together 
would  daily  amount  to  64,803  gallons  per  acre  or  more  than  two- 
thirds  of  the  sewage  water  allowed  for  irrigation.  21,197  gallons 
would  be  left  to  join  the  sub  soil  water.  The  amount  lost  by 
transpiration  ia  probably  more  than  the  estimate. 
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and  not  for  defects  in  the  sewerage  and 


Road.  It  is  proposed  to  introduce  storage  tanks  to  inter- 
cept the  sewage  that  now  escapes  into  the  river,  which  is 
inconsiderable  in  amount.  1  do  not  know  what  is 
referred  to  by  disposal  by  soakage.  In  some  parts  of 
the  town  there  is  soakage,  but  this  is  due  to  the  want 
of  proper  drains  and  not  to  sewage  farming  on  bad 
sanitary  principles.  Sewage  farming  can  only  be  held 
responsible  for  the  disposal  of  sewage  when  it  reaches 
its  destination 
drainage  of  a  town. 

The  price  paid  for  land  for  sewage  farming  in 
Madras  has  not  been  high,  and  from  what  I  have  seen 
of  other  Indian  towns  I  believe  that  cheap  land  suitable 
for  the  purpose  would  generally  be  procurable.  In 
the  Madras  farms  there  are  practically  only  two  types 
of  soil,  sand  and  made  soil.  They  are  both  porous  in 
a  high  degree  and  to  about  an  equal  extent.  To  test 
their  porosity  and  their  purifying  action  on  sewage 
I  recently  performed  some  simple  experiments.  I  had 
four  filters  or  guages  made,  each  consisting  of  three 
9-inch  drain  pipes  joined  together  and  cemented  so  as 
to  form  impervious  cylinders  rather  more  than  6  feet 
in  length.  These  were  placed  perpendicularly  on 
wooden  stands  with  perforated  iron  plates  intervening, 
and  galvanized  iron  buckets  were  placed  underneath. 
Two  of  these  I  filled  with  earth  from  the  Robinson 
Park  and  the  other  two  with  sand  from  the  Black  Town 
Farm,  first  putting  a  few  pebbles  and  pieces  of  broken 
pot  at  the  bottom.  On  the  top  I  put  grass  from  the 
farms,  partly,  as  I  believed  it  would  act  as  a  strainer, 
partly,  in  order  to  obtain  any  action  the  roots  might  have 
upon  the  sewage  as  it  passed  over  them,  and  generally 
to  reproduce  as  nearly  as  possible  the  natural  conditions 
of  a  farm.  The  soil  of  the  Robinson  Park  was 
originally  street  sweepings  ;  it  is  now  a  rich  and 
friable  loam  of  a  dark  brown  colour.  The  soil  of  the 
Black  Town  Farm  was  originally  sea-sand,  and  as  far 
as  its  physical  characters  are  concerned,  it  has  practical- 
ly undergone  no  alteration,  though  subjected  to  sewage 
irrigation  for  over  a  decade.  1  put  sewage  in  at  the 
top  and  caught  the  effluent  water  in  the  buckets  at  the 
bottom.  The  time  taken  by  the  sewage  to  pass  through 
varied  somewhat,  its  first  appearance  being  in  two  to 
three  hours  when  the  soil  was  comparatively  dry  and 
half  to  one  hour  when  it  was  fairly  moist  at  the  time 
of  starting  the  experiment.  It  passed  through  the 
made  soil  quite  as  quickly  as  through  the  sand,  which 
■was  contrary  to  expectation.  I  began  by  putting  two 
gallons  of  sewage  pint  by  pint  into  each  filter. 
About  half  of  it  was  absorbed  by  the  soil  almost 
immediately,  the  remainder  stood  on  the  surface  and 
percolated  down  much  more  gradually.  As  soon 
as  it  began  to  come  through  the  first  filter  I  added  a 
gallon  more  to  each  to  get  enough  effluent  for  analysis. 
I  sent  samples  of  the  sewage  used,  which  was  taken 
from  the  well  in  the  Royapuram  Pumping  Station,  and 
of  the  effluents  to  Surgeon  Major  J.  L.  Van  Geyzel, 
M.B.,  F.C.S.,  Chemical  Examiner  to  Government, 
who  very  kindly  analysed  them  for  me.  The  follow- 
ing are  the  results  of  his  analysis  :  — 
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The  character  or  source  of  the  organic  matter  cannot 
be  inferred  from  the  above  analyses  in  the  absence  of 
determinations  of  the  amount  of  organic  carbon  and 
nitrogen.  Owing  to  the  short  space  of  time  unavoid- 
ably allowed  to  the  analyst  these  determinations  had  to 
be  omitted.  The  filtration  performed  in  the  experi- 
ments was  necessarily  imperfect.  The  soil  in  the  filters 
was  much  less  compact  than  that  in  the  farms,  where 
it  had  been  rained  upon  and  irrigated  for  years.  If  I 
had  had  the  means  available  of  isolating  sections  of 
the  farm  without  disturbing  the  soil  and  had  been  able 
to  utiliae  a  larger  area  in  proportion  to  the  sewage  used, 
I  believe  that  the  effluents  obtained  would  have  been 
purer.  The  sewage  put  on,  two  gallons  to  an  area  of 
63*6  square  inches,  is  equivalent  to  591,750  gallons  an 
acre,  which  is  seven  times  as  much  as  the  average  daily 
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amount  put  on  the  Black  Town  Farm,  or  more  than  twice 
the  amount  used  at  a  flooding  done  every  three  days. 
The  sample  of  sewage  analysed  contained  rather  less 
suspended  matters  and  free  ammonia,  much  less  combined 
ammonia,  and  much  more  matter  in  solution  and  chlorine 
than  are  contained  in  English  sewage  of  average  com- 
position.   At  the  same  time  the  results  obtained  amply 
demonstrate  the  purifying  powers  of  the  soil,  and  are 
in  the  main  in  accordance  with  the  results  of  English 
experiments.    The  effluent  water  Avas  clear,  odourless 
and  practically  colourless.    The  analysis  shows  that  it 
contains  less  suspended  organic  impurities  and  much 
less  free  and  albuminoid  ammonia  than  the  sub-soil 
water   in   parts   of  Black   Town,   of  which   I  have 
analyses.     It  would  so  far   pass   the   standards  of 
purity  adopted  by  the  Commissioners  appointed  to  in- 
quire into  the  best  means  of  preventing  the  pollution 
of  rivers.    The  most  noteworthy  point,  whether  from 
the  point  of  view  of  the  sanitarian  or  of  the  agricul- 
turist is  the  retention  by  the  soil  of  the  suspended 
organic  matter  and  ammonia   in   solution   and  the 
appearance  in  the  effluent  of  nitrates.    According  to 
modern  theories,  based  on  the  experiments  of  MM. 
(Schlsesing   and   Muntz  and   Messrs.   Lawes,  Gilbert 
and  Warrington,  this  is  due  to  nitrification  brought 
about  by  the  presence  of  living  organisms,  which 
specially  occupy  the  first  18  inches  of  the  top  soil. 
The  vital  activity  of  these  living  ferments  varies  with 
the  temperature,  being  very  low  near  freezing  point  and 
reaching  its  maximum  at  99°  Fahr.    I  have  not  got 
reliable  records  of  soil  temperatures  in  Madras,  but  a 
few  days  ago  (early  in  November)  I  took  some  temper- 
atures of  the  soil  on  the  Black  Town  Farm  in  the  early 
morning,  which  were  over  80°   Fahr.,  so  that  it  is 
probably  between  80°  and  100°  Fahr.  generally,  which  is 
the  most  favourable  temperature  for  the  process,  and  so 
in  the  highest  degree  conducive  to  the  purification  of 
sewage.    In  a  paper  read  before  the  Society  of  Arts  in 
1882,  Mr.  Warrington  pointed  out  that  "  a  filtering 
medium  of  pure  sand  and  limestone,  treated  intermittent- 
ly with  sewage,  will,  after  a  time,  display  considerable 
purifying  powers,  the  surfaces  becoming  covered  with 
oxydising  organisms  derived  from  the  sewage.    No  such 
medium  v/ill,  however,  equal  in  effect  a  porous  soil  rich 
in  organic  life."    This  explains  what  might  seem  strange 
in  the  results  of  the  analysis,  that  the  effluent  from  the 
made  soil  contains  much  less  unoxydised  nitrogen  than 
that  from  the  sand.  The  experiments  of  the  Rivers  Pollu- 
tion Commissioners  with  soils  from  different  farms  appear 
to  show  that  the  cleaning  power  of  a  soil  is  moi'e  close- 
ly connected  with  its  physical  condition  as  regards 
porosity  and  fineness  of  division  than  with  its  chemical 
composition,  and  of  two  soils  not  differing  very  widely 
in  chemical  composition,  namely  Hambrook  and  Durs- 
ley,  one  (the  latter)  was  found  to  have  twice  the  purify- 
ing power  of  the  other.    Judging  from  my  experi- 
ments it  would  appear  that  made  soil,  which  is  the 
finer  and  richer  of  the  two,  had  a  greater  purifying 
power  than  sand,  and,  as  the  porosity  is  about  equal, 
though  both  are  admirably  suited  for  sewage  farming  ; 
where  both  were  available,  made  soil  should  be  taken 


by  preference  or  sand  might  be  covered  with  sweepings 
to  a  height  of  one  or  two  feet  to  give  it  a  more  active 
nitrifying  surface  stratum.  Presumably,  the  nitrates 
in  the  effluent  were  in  the  soil  when  it  was  taken  from 
the  farm,  and  were  the  result  of  former  nitrification 
and  not  produced  from  the  organic  matter  and  ammonia 
in  the  sewage  used  in  the  experiments.  The  large 
amount  of  chlorides  is  probably  due,  partly,  to  the  urine 
contained  in  the  sewage  and  partly  to  the  proximity  of  the 
sea.  The  amount  in  the  effluent  from  the  Black  Town 
Farm  soil,  which  was  taken  from  a  spot  about  200  yards 
from  the  sea-shore,  was  more  than  double  that  of  the 
Robinson  Park,  which  is  more  than  half  a  mile  from 
the  sea.  These  experiments,  imperfect  as  they  were, 
and  the  analysis  made  by  Dr.  Van  Geyzel,  convince  me 
that  what  little  effluent  percolates  through  our  farms  may 
safely  be  allowed  to  join  the  sub-soil  water  without  any 
fear  of  polluting  it,  and  in  any  way  endangering  the 
public  health.  I  have  already  shown  good  reason  for 
believing  that  there  is  not  very  much  of  it  that  the 
water  level  is  not  appreciably  raised,  and  that  the  crops 
are  healthy  and  vigorous.  Hence,  so  far  as  I  can  see,  no 
reason  exists  for  underdrainage,  which  would,  moreover, 
entail  great  difficulties  and  expense  ;  for  the  ground  is 
in  many  of  the  farms  so  level  that  the  effluent  would 
not  run  off,  so  that  it  would  have  to  be  pumped,  and 
there  would  be  nowhere  for  it  to  go  to,  unless  it  were 
thrown  on  to  the  beds  again,  and  so  be  sent  round  and 
round  in  a  vicious  circle. 

Under  the  arrangement  with  the  sewage  farm  con- 
tractor the  Municipal  Commissioners  undertake  to  pay 
the  rent,  establishment  and  labour.  The  contractor 
must  keep  in  repair  the  sewers,  drains,  cisterns, 
channels,  pipes,  and  other  things  connected  with  the 
delivery  of  sewage  in  or  on  the  farms.  He  must 
dispose  of  as  much  sewage  on  the  land  as  the  Com- 
missioners deliver.  He  must  cultivate  and  manage  the 
farms  in  the  most  approved  manner  and  keep  them  in 
a  clean  condition,  jPree  from  weeds,  etc.  He  must  allow 
free  access  to  the  farms  to  the  officers  and  servants 
of  the  Municipality,  in  order  that  they  may  see  in  what 
state  the  farms  are  kept,  and  whether  any  part  is  in 
need  of  repair,  and,  if  so,  to  give  notice  to  the  lessee,  who 
must  execute  the  repairs  within  fifteen  days.  The 
contractor  has  the  right  of  constructing  new  wells, 
cisterns,  etc.,  if  he  first  obtains  consent  for  the  proposed 
work.  The  Commissioners  agree  not  to  stop  the  delivery 
of  sewage  at  any  one  time  for  a  longer  period  than  five 
days.  The  contractor  is  allowed  to  cultivate  or  irrigate 
with  sewage  other  land  than  Municipal  land  with  the 
consent  of  the  President,  and  pays  to  the  Commis- 
sioners Rs.  250  per  cawnie  (i  cownie=l*322  acres) 
per  annum  for  lands  so  cultivated.  The  contrac- 
tor has  to  cultivate  and  irrigate  any  other  land 
acquired,  rented  or  handed  over  to  the  Municipal- 
ity, and  pays  the  Commissioners  Rs.  oOO  per  cownie 
per  annum  for  lands  so  cultivated.  The  contractor 
makes  a  deposit  of  a  Government  of  India  Promis- 
sory N'ote  for  Rs.  4,750  as  security.  Deductions 
may  be  made  from  this  in  the  event  of  a  breach  of 
contract. 
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The  contract  system,  which  was  introduced  in  1888, 
has  been  found  to  be  more  profitable  than  working  the 
farms  departmentally.  The  usual  objection  to  it  is 
that  a  contractor  has  an  eye  only  to  profit  and  will  not 
use  all  the  sewage  on  the  farms  for  fear  of  injuring  his 
crops.  No  trouble  has  been  experienced  from  this 
cause  in  Madras,  partly  through  the  A^oracity  of 
harriali,  and  partly  through  the  well-known  prodigal- 
ity of  the  Indian  cultivator  in  the  matter  of  irrigation. 
One  contractor  allowed  weeds  and  objectionable  kinds 
of  grass  to  gain  ground,  especially  a  kind  of  swamp 
o-rass  with  strong  interlacing  roots  (Panicum  fluitans) 
which  gained  a  hold  in  the  D'Mellow's  Road  farm, 
and  to  a  less  extent  cow-grass  (Ghloris  barbatta.) 

The  farms  are  put  up  to  public  auction  triennially. 
At  the  first  sale  in  1888  Rs.  7,250  per  annum,  or 
Rs.  21.750  for  the  whole  period,  was  the  highest 
bid.  On  this  if  the  cost  of  pumping  on  the  farms  be 
included  there  was  a  loss  on  the  three  years,  as  shown 
below  :  — 


Loss 


INCOME. 

Bs.  As. 
21.750  0 
...    19.239  11 


EXPENDITURE. 

Ea 

Establishment 
Overtime 
Filters'  StafE 
Labour  (including 

pumping) 
Rent    of  Sewage 

Farms 


1,920 
1.53 
721 


As. 

1 
10 
1 


33,414  5  10 
2,780    8  6 


Total  ...    40,989  11    6  Total    ...  40,989  11  6 

This  shows  a  loss  of  Rs.  19,239-11-6,  or  rather  more 
than  Rs.  6,000  a  year.  In  189 1  the  better  price  of 
Rs.  15,600  per  annum,  or  Rs.  46,800  for  the  three  years, 
was  obtained.  On  this  an  actual  profit  of  Rs.  18,307 
was  realised,  the  expenditure  having  been  somewhat 
reduced.  In  1894  the  farms  were  let  for  Rs.  19,000 
ppr  annum,  or  Rs.  57,000  for  the  three  years.  The 
following  is  an  estimate  of  the  income  and  expenditure 
for  the  period  : — 


Bs. 

57,000 
14,850 
5,312 


EXPENDITURE. 

Rent,  maintenance,  &c.  ... 
Profit 


Rs. 

30  ti30 
46,532 


INCOME. 

Rent  of  farms 
Private  lands 
Added  land  (2i  years)... 

Total  ...    77,162  Total  ...  ...  77,162 

The  estimated  profit  for  the  period  is  thus  seen  to 

amount  to  Rs.  46,532. 

The  conclusions  I  draw  from  the  evidence  adduced 

are  as  follows  : — 

1.  Barren  land  can  be  acquired  at  a  moderate  cost 
in  the  vicinity  of  most  Indian  towns. 

2.  No  matter  how  barren  the  land  is,  if  it  is  per- 
meable, it  can  be  utilized  for  the  formation  of  sewage 
farms. 

3.  Sewage  farms  in  India  can  be  laid  out  at  small 
cost,  a  maistry  with  a  gang  of  coolies  being  able  to  do 
the  o-rading  of  the  beds  and  make  the  bunds  and 
channels. 

4.  Owing  to  growth  being  continuous,  more  crops 
can  be  raised  in  India  than  in  Europe,  and  sewage  can 
be  more  satisfactorily  disposed  of  in  large  quantities 
throughout  the  year. 


5.  Owing  to  the  temperature  of  the  soil  being 
particularly  favourable  to  nitrification  and  growth,  in  the 
presence  of  sufficient  water,  the  crops  are  very  heavy. 

6.  Owing  to  the  scarcity  of  good  forage,  during 
a  great  part  of  the  year,  there  is  usually  a  good  market 
for  grass  and  hay. 

7.  Owing  to  the  exclusion  of  diseased  cattle  from 
the  farms,  grass  and  hay  are  not  liable  to  infection  with 
disease  germs.  They  compare  favourably  as  food 
stufiFs  with  forage  from  other  sources. 

8.  Sewage  farming  can  be  carried  on  in  the  proxi- 
mity of  houses  without  affecting  the  health  of  the 
residents,  though  it  is  better  to  locate  the  farms  at  a 
distance  from  a  town,  as  there  may  be  some  nuisance 
from  the  sewage  wells  and  main  carriers  owing  to  the 
decomposition  of  the  sewage  before  it  reaches  the  farms. 

9.  Owing  to  the  porosity  of  the  ground  and  the 
enormous  volumes  of  water  given  ofif  by  evaporation 
and  transpiration  underdraining  is  not  generally  neces- 
sary, though  it  may  be  in  particular  cases. 

10.  Sewage  after  passing  through  the  ground  is 
sufficiently  purified  to  be  admitted  into  a  river,  or  to 
join  the  sub-soil  water  without  causing  pollution. 

11.  The  native  cultivator  is  quite  capable  of  laying 
out  farms  and  carrying  on  sewage  cultivation  without 
close  European  supervision.  He  is  an  adept  at  irriga- 
tion processes,  having  inherited  his  aptitude  and  fami- 
liarized himself  with  the  methods  almost  from  the  time 
of  his  birth. 

12.  The  system  is  suitable  to  parts  of  India  where 
the  ground  is  permeable  and  the  rainfall  is  not  exces- 
sive. It  can  be  carried  on  profitably,  even  where  the 
flatness  of  the  land  necessitates  the  use  of  pumps, 
and  should  yield  a  much  higher  profit,  where  the 
natural  slope  of  the  land  permits  them  to  be  dispensed 
with. 


DAIRY  PRODUCE  IN  INDIA. 

BT   P.   W.  0' GORMAN, 
Surgeon-Captain,  I.  M,  8. 

If  there  be  any  article  of  diet  in  India  that  needs 
more  than  any  other  the  earliest  and  most  stringent 
regulations  to  be  enforced  against  disease  and  adultera- 
tion, 1  claim  them  for  our  dairy  produce — produce  on 
which  by  far  the  largest  proportion  of  our  population, 
European  and  Native,  of  all  castes  and  classes — infants, 
children,  invalids — subsist  for  long  periods  together, 
and  these  the  most  helpless  and  voiceless.  Time  after 
time  is  disease  being  specially  traced  to  this  produce  ; 
lives  are  being  sacrificed  every  day,  and  outcries  arise 
from  every  station  in  India  against  the  present  regim^. 
The  time  is  therefore  ripe  for  legislation.  All  European 
countries  have  laws  in  force  agi^inst  adulteration  of 
food,  and  the  last  were  passed  by  the  Senate  of  the 
United  States  in  1892,  under  the  name  of  the  "  Pure 
Food  Bill."  That  India  also  needs  a  Pure  Food  Act, 
at  least  so  far  as  dairy  produce  is  concerned,  is  the 
object  of  this  paper.  I  propose  to  discuss  it  under  four 
several  heads. 
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SECTION  OF  PUBLIC  HEALTH. 


I.  Milk  and  its  Preparations. — The  prepara- 
tions from  milk  are  very  numerous — some  dozen  direct 
products  and  numberless  indirect — and  their  liability 


to  contamination  and  adulteration  naturally  very  easy. 
The  preparations  are  best  studied  in  the  following 
table  : — 


Dairy  Produce  :  Preparation  and  Z'ses. 


Products. 


I.    Whole     Milk  {Nirala 
dudh,  Nikhalis  dudh). 


II.    Goudensed  Milk  {Khoa) 


III.  Cream  (Milai). 

IV,  Skimmed  Milk  (Creamed 
Milk,  Nikhnla  hua  dudh 
Kream  ka  dudh). 


V.    Cream  Cheeae 


VI.  Batter  (Makhun). 

VII.  Butter    Milk  (Mutha 

Ghol,  du38ee)  — 

(a)  Sweet  butter  milk. 

(b)  Sour  butter  milk. 


VIII.  Ghee  (Clarified  Butter, 
French  Butter). 


IX.    Dahi,  or  Tyre  (Coagulat- 
ed soar  boiled  milk). 


X.    Cards  (Chena). 

XI    Whey  {Chena  ka  pani) 


XII.  Cheeses  (Faneer) 


Preparation. 


Uses. 


f  Supplied  by  cows,  bufEaloes,    goats,    sheep,  asses, 
■{     camels,  mares, 
i  Sold  fresh  or  boiled  (by  Hulwais.) 


(1.)  By  conden»ation  in  vacuum  pans  (Europe.) 
(2.)  By  prolonged  boiling   while  stirring  in 
kurahis  (by  Hulwais.) 


f(l-) 


open 


By  skimming  from  unboiled  milk  (old  European 
method.) 

j  (2.)  By  skimming  from  boiled  milk  (Devonshire  or 
]  clotted  cream,  the  milai  of  the  bazaars.) 

I  (3.)  By  separator  machinery  process  direct  from  fresh 
t  milk  (modern  European  method.) 

(1.)  By  curdling  milk  with  sour  dahi  or  butter-milk.  ... 
(2  )  By  boiling    milk  with  dahi,  &c.  (see  chena  or 

curds.) 
(3.)  From  dahi  alone. 

f(l).  By  addition  oldahi  to  boiled  milk,  12 — 24  hours 
before  churning  (Indian  method). 
(2),  By  ripening  of  cream  alone  (European  method). 
,  (3),  By  churning  whey  when  cheese  is  made  (whey 
j  butter). 

(4)  .  By  direct  churning  from  fresh  milk. 

(5)  .  By  special  c bined  separating  and  churning 
machinery  (  uiknown  in  India). 


By  boiling  ordinary  butter  till  it  becomes  granular 


By  addition  of  dahi,  or  sour  butter-milk  to  boiled 
milk. 

(Bacillus  dahi)  of  Mr.  Hankin. 


(1).  By  addition  to  boiling  milk  of  salt,  sour  dahi, 
vinegar,  tamarind,  or  other  acid. 
^  (2).  By    rennet  or  fruit  of   certain  plant  (making 
(  clotted  milk  or  junket). 

(  (1).  By  curdling  whole  milk  with  rennet  or  fruit  of 

j  certain  plant  ;  plain,  salted,  colored. 

^  Do.       do.    moulded  and  salted 

I  Do.       skimmed  milk  or  half  skim,  half  whole  milk. 


Sweetmeats  very  various.  Puddings 
and  custards,  sauces  and  soups, 
ice  creams. 

Fermented    drinks  :  Koumiss, 
kephir,  and  others. 

Eat(»n  as  such.  Confectionery,  pud- 
dings, &c.,  substitute  for  milk 
and  cream. 

For  manufacturing  butter,  culi- 
nary and  confectionery  cream, 
cheese. 

Sold  as  pure  whole  milk.  Culinary 
and  confectionery   for  ranking 
khoa  for  cheests,  feeding  animals. 


Real  cream  cheese. 
False  cream  cheese. 
Dacca   cheese,  Abbottabad 
Punjaub  cheese. 


or 


f  Making  ghee,  culinary  and  con- 

Ifectionery. 
As  a  nourishing  drink  for  men, 
J     calves,  cows,  pigs,  ponltry,  &c. 
The  fresh  milk  butttr-milk  (maha 
dudh),  sold  commonly  for  pure 
whole    milk,    especially  when 
L  boiled. 

Culinary  purposes  (next  to  milk, 
tlie  most  extensively  used  in 
India).  Confectionery, 

Anointing  head  and  body. 

As  medicine  (old  gheej. 

Dressing  for  the  hair  (by  Sikhs). 
Used  beaten  up  as  false  cream 
for  culinary  purposes  ;  ice 
cream  ;  confectionery  ;  cream 
cheese. 


Culinary  and  confectionery  wliey 
butter. 


I  Cheddar,  Chester,  &o, 

Gorgonzola,  &c. 
Clieap  Cheeses. 
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II.  Is  DISEASE  COMMUNICABLE  BY  DaIRY  PRO- 
DUCE ? — This  is  a  question  that  has  now  been  well 
threshed  out  as  well  in  the  United  Kingdom  as  on  the 
Continent,  in  America,  and  in  this  country,  and  much 
valuable  information  has  accrued  from  several  impor- 
tant  recent  investigations. 

(1).  Bacteriology. — From  the  labors  of  Pasteur, 
Koch,  Klein  and  others  much  light  has  been  thrown 
on  the  bacteriology  of  milk  products.  Schenk  *  de- 
scribes 25  pathogenic  and  saprophytic  micro-organisms, 
but  several  others  can  be  added.  Milk  may  be  con- 
taminated either  during  milking  or  in  the  subsequent 
manipulation,  and  may  exhale  an  odour  owing  to  the 
substances  so  acquired  {Bacillus  fostidus  lactis),  or 
become  slimy  or  stringy  {Bacillus  lactis  viscosus),  or 
take  on  a  bitter  or  an  acid  (S.  dah-ii,  Hankin), 
sweetish,  putrid  taste  (Bacillus  fostidus  lactis),  or  its 
color  may  turn  yellow,  blue  (B.  cyanogenus),  or  red 
(B.  lactis  erythrogenes) .  Moreover  various  pathogenic 
micro-organisms  (parasitic)  may  be  imparted  to  milk 
from  the  diseased  animal  furnishing  it.  Many  dangerous 
organisms,  however,  may  exist  in  it  or  in  its  products 
without  exciting  notice. 

(2).  Disea>ies.  —  T\ie.  following  13  diseases  have 
been  discovered  to  be  due  to  milk  contaminated,  either 
directly  or  indirectly,  by  specific  germs,  vis.  : — 

Tuberculosis  (^). 

Typhoid  or  Enteric  Fever  (^), 

*  Schenk's  Manual  of  Bacteriology. 

{').  See,  among  recent  contributions,  Discussions  on  Tubercu- 
losis ;  Transactions  International  Consress, Hygiene  and  Demography, 
London,  1891,  Vol,  II  ;  Papers  by  Burdon-Sanderaon  (p.  192), 
and  McFadyean  and  Sims  Woodhead  (p.  197),  The  Society  of 
Medical  Officers  of  Health  at  their  annual  meeting  at  Newcastle, 
in  August,  1893,  approved  of  the  memorandum  on  the  Prevention 
of  Consumption  drawn  up  by  the  North- Western  branch  of  their 
Society,  which,  among  other  practical  precautions,  affirms  :  (a) 
"  Mother  who  is  Buffering  from  consumption  should  on  no  account 
be  allowed  to  suckle  her  child.  (6)  All  cow's  milb,  especially  that 
for  the  use  of  '•hildren,  should  be  thorough'y  boiled  before  being 
drunk.  There  is  no  sort  of  legitimate  doubt  that  tuberculosis  in 
children  is  largely  caused  by  the  use  of  unboiled  milk  from  con- 
sumptive cows.  There  is  no  truth  in  the  belief  that  boiled  milk  loses 
its  strength  or  is  less  easily  digestible."  (See  Priestley's  article 
"  Sanitary  Science,"  in  Meilical  Annual,  1894).  Dr.  Ernst  and  three 
Veterinary  Suigeons,  Peters,  Jackson,  and  Frothingbam  (Massa- 
chusetts, U.  S.)  found  at  least  3T5%  of  cows  had  Koch's  tubercle 
bacilli  in  their  milk.  American  Journal  of  Med.  Sciences :  See 
Indian  Medical  Gazette,  December  1889. 

(*)  See  an  interesting  and  important  acconnt  of  an  outbreak 
of  cholera  and  enteric  on  board  ship  "  Ardenclutha "  in  March, 
1887,  investigated  by  Dr.  Simpson,  Health  Officer,  Calcutta,  in 
Journal  of  Calcutta  Heal'th  Society,  1888.  (h)  Surgeon  Mai^ifold, 
4th  B.  C,  1887-88,  and  Brigade  Surgeon  Hamilton  :  Hamilfon's 
"  Enteric  Fever  in  India,"  p.  21.  (<?)  An  account  by  acorrtspon- 
<lent  in  Pioneer  of  22nd  July  1891  of  an  epidemic  in  1884-85,  at 
Largs  (3  or  400  cases),  Ayrshire,  Scotland,  where  the  county 
Sanitary  Officer  traced  it  to  a  dairy  with  fouhd  cattle  water-supply. 
{d)  Mr.  Hankin's  reports  on  two  outbreaks  in  the  Bast  Surrey 
Regiment,  Agra,  traced  to  Dahii — Indian  Medical  Gazette,  August 
1894,  and  Cieil  and  Military  Gazette,  1894.  («)  The  Renfrewshire 
epidemic  :  see  '•  Ice  Cream  and  Typhoid,"  Brit.  Med.  Journal,  Octo- 
ber 1894,  p.  829.  (/)  Dr.  Michael  Taylor.  Penrith,  was  the  first 
to  trace  enteric  to  milk  in  1857.  Since  then  (?)  Dr.  Ernest  Hart 
{Ed.  B.  Med.  Journal)  has  tabulated  50  outbreaks  with  3,500 
cases  due  to  milk,  up  to  the  year  1881.  (A)  In  1889  Professor 
Davies,  Netley,  added  19  more  such  epidemics,  with  400  cases,  (v) 
Dr.  Russel,  Health  Officer.  Glasgow,  investigated  eight  of  these 
epidemics.  (Leoture  to  Qlassow  and  West  of  Scotland  Agricul- 
tural Discussion  Society)  See  Indian  Medical  Gazette,  'Dairy  Farms 
and  Health,'  August  1890. 


Cholera  (3). 

Diarrhoea  (Interitis)  (*). 

Vomiting  and  Purging  (Ptomaine  poisoning)  (^). 
Gastritis  («). 

Dyspepsia  (acidity,  &c.)  C). 
Stomatitis  and  Apthoe  {^). 
Diphtheria  («). 
Scarlatina  (^o). 

Foot  and  mouth. disease  (Eczema  epizotica)  (^^). 
Peculiar  febrile  symptoms  (^-.) 
Peculiar  "milk  sickness"  (vomiting,  colla]>.^e,  &c., 
from  cows  suffering  from  the  "  trembles. "'j  (  '  3) 

(=>)  Dr.  C.  N.  Macar.mara' s  cafes  i;i  Chowringhee,  Calcutta: — 
Indian  Medical  Gazette,  March  1872,  (see  also  Article  '  Cholera," 
pp  374  and  40()  ;  Davidson's  Hygiene  and  Diseases  of  Warm 
Climates,  1893).  (i)  Dr.  D.  D  t'linn  ngham.  Part  V,  Scientific 
Memoirs  by  Medical  Officers.  India;  Editorial  on  "  Cholera  and 
Milk,"  Indian  Medical  Gazette,  March  1890.  (c)  Cholera  Beport 
on  outbreak  at  Dacca,  where  two  European  Officers  died  from 
contaminated  milk.  Dr.  Gregg,  Sanitary  Commissioner  for  Bengal, 
7th  July  1891.  C^)  On  Bacilli  of  Cholera  Typhoid,  and  Tuberculo- 
sis in  milk,  butter,  and  chee«e  :  Dr.  Heim,  German  Imperial 
Health  Department.  [Lancet,  September  14th,  1889).  (e)  An  in- 
teresting article  on  flies  a-id  cholera  diffusion  through  milk,  Sur- 
geon Major  Macrae,  with  report  by  Drs.  Haffkine  and  Simpson— 
Indian  Medical  Gazette,  November  IS91. 

(■>)  See  references  to  investigations  by  Booker  and  Jeffries  ia 
America,  and  Escherich,  Bagnisky  and  Stadthagen  in  Germany. 
*'  Infection  of  Meat  and  Milk,"  hv  Dr.  Vaughan,  Michigan,  United 
States;  International  Congress  Hygiene,  &c ,  1891,  Vol.  Ill,  p. 
126.  {h)  "  Summer  Diarrhoea  and  sterilisation  of  milk,"  Bagnisky, 
Epitome;  Medicine,    B.  Med.  J(n«r/iaZ,  17th  November  1894. 

(5)  Due  to  Deneke  8  Ppirillum  tyrogennra  and  others  ;  Vaughan'^ 
tyrotoxicon  or  cheese  poison.  Keport  of  Michigan  State  Board  o* 
Health  ;  also  Analyst,  November  and  December  1886.  (b)  Parke's 
Hygiene,  (o)  Lyon's  Medical  Jurisprudence,  India,  (rf)  Taylor's 
Medical  Jurisprudence  187?.  (e)  Mr.  Smee's  experiment!  :  Editorial, 
Indian  Medical  Gazette,  August  1890,  page  289. 

(«).    Mosler,  Virchow's  Archive,  1868,  quoted  by  Parkes, 

(').    Hesling,  Virchow's  Archive;  Army  Medical  Report,  Hygiene: 

quoted  by  Parkes.    Common  belief  in   India ;  especially  buffalo 

milk. 

(»).  Fagan,  Brit.  Med.  Journal,  1869  ;  Mosler  and  others  also 
(Parkes).  (J).  Epidemic  Apthoiis  Fever  :  Dr.  Robinson,  Dover, 
International  Congress  Hygiene,  1891,  Vol.  III.,  p.  170. 

(9).  In  1881  Mr.  E.  Hart  tabulated  seven  Epidemics  of  Diphtheria 
due  to  milk.  (J)  XVI  m.  Report,  Medical  Officer,  Local  Government 
Board,  1885-1886  :  Mr.  Powers,  {c)  Further  Report  on  Etiology 
of  Diphtheria  ;  Report,  Medical  Officer,  Local  Government  Hoard, 
1889-90,  p.  167.  (d)  See  "  Infectious  Udder  Diseases  of  the  cow 
in  relation  to  Epidemic  Diseases  in  the  human  subject,"  by  Dr. 
Klein,  International  Congress  Hygiene,  1891,  Vol.  Ill,  p.  145  etseq. 
(«)  See  Klein's  paper,  Proceedings,  Royal  Society,  Vol,  48. 

('  °).  Dr.  Russel,  Glasgow  ;  see  Editorial  "  Dairy  Farms  and 
Health,"  Indian  Medical  Gazette,  August  1890.  (6)  In  1881,  E.  Hart 
tabulated  1  5  Bpidemics  of  Scarlet  Fever  traced  to  milk:  Interna- 
tional Medical  Congress,  1881,  Vol.  IV.  (c)  "Infectious  Udder 
Diseases  of  the  Cow,  &c."  International  Medical  Congress,  1891, 
Vol.  Ill,  p.  130;  confirmed  by  Dr.  Bostock  Hill,  Health  Officer, 
Birmingham  ;  Discussion,  same,  p.  153,  Infection  is  denied  by 
Drs.  Crookshank,  McFadyean.  Ostertag,  Brown  and  others  ;  same, 
(rf)  Bexley,  Epidemic  1892,  Dr.  Sutherland,  "Dairyman,"  April  1S92. 

(>>).  See  references  to  Drs.  McBride,  Gooding,  Hislop,  Latharc, 
and  Briscoe,  Parkes'  Hygiene,  (b)  Professor  Prown  remarks  :  "Milk 
is  contaminated  with  specific  diseases,  such  as  pleuro-pneunomia, 
tuberculosis,  and  foot  and  mouth  disease  '  International  Congress 
Hygiene,  1891,  Vol.  Ill,  p.  168.  (c)  Russel,  Indian  Medical  Gazette, 
August  1890. 

(»»).  Sanitary  Record,  Vol.  II.,  quoted  by  Parkes  :  the  Aberdeen 
Outbreak,  1881. 

(").  Hirsch  has  collected  mar.y  instances.  See  other  references. 
Parkes  :  due  to  cattle  eating  Rhus  toxicodendron  (poison  oak). 
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To  these  may  very  probably  be  added  several  others, 
including  dysentery,  malarial  fevers,*  smallpox, 
rinderpest,*  pleuro-pneiiraoniat,  actinomycosis,  and 
anthrax*  due  to  direct  contamination  or  adul- 
teration with  befouled  water,  etc.  Milk  may  also  be 
contaminated  by  inflammatory  products  in  nearly  every 
disease  to  which  the  cow  is  subject.  Professor  Brown 
cites  an  instance  where,  in  a  case  of  septic  mammitis, 
a  milker  actually  milked  into  a  pail  a  quarter  of  the 
contents  of  the  udder,  from  which  came  nothing  but 
pus,  under  the  impression  that  it  was  peculiarly  rich 
milk.f 

(certain  medicines  given  to  milch  animals,  as  tartar 
emetic,  arsenic,  &c.,  or  poisonous  plants  eaten  by 
them  {eupliorbium,  colchicnm,  rododendron)  impart 
to  milk  characteristic  poisonous  properties.  The  in- 
jurious effects,  especially  now  in  India,  from  feeding  on 
brewery  grains,  distillery  refuse,  and  sewage  grass, 
require  to  be  recollected.  Cattle  fed  on  the  former  two 
get  alcoholised,  and  after  a  factitious  increase  of  poor 
milk,  dry  up  or  die  early.  Unnatural  food  of  any  kind, 
so  universal  in  India,  would  alter  odour  and  flavour 
of  milk  ;  but  not  necessarily,  and  hence  the  greater 
danger,  although  such  milk  would  not  keep  well. 
Milk  again  is  frequently — in  India  commonly — con- 
taminated by  milking  with  dirty  hands  and  from 
unclean  udders,  by  dipping  fingers  into  the  milking 
vessel  to  moisten  the  teats  -  and  by  "  droppings."  Dr. 
Edmunds  puts  enteric  down  to  the  last  (/?.  Med.  Journal, 
22nd  September  18Di.)  Storage  or  carriage  in  metal- 
lic vessels,  or  foul  pails,  particularly  uncleansable  ear- 
thenware (ghurras,  handles,  &c.)  is  a  very  fruitful 
source  ;  as  is  exposure  in  dirty,  dusty,  open  street  shops, 
kitchens,  &c. 

II.  The  (Condition  of  Cow-Byres  and  Native 
Dairies,  uninfluenced  by  law  or  regulation  of  any 
kind,  is  not  only  deplorable  but  disgraceful.  Such 
deliberate  neglect  is  but  a  natural  outcome  of  the 
laisset  faire  or  kuch  purwa  ne  system  in  vogue  through- 
out India.  In  1885  Dr.  Kenneth  McLeod,  i.  M.  s., 
of  Calcutta,  in  a  lecture  on  this  subject  before  the 
Calcutta  Health  Society,  called  attention  to  the 
revolting  condition  of  the  squalid  gwalla  barees  of  the 
city  and  suburbs  ;  and  the  Society  appealed  to  the 
Government  of  Bengal  for  legislative  help  But  I 
doubt  if  anything  came  of  it.  Quite  recently  the 
Calcutta  Press— in  common  with  that  of  other  parts 
of  India— have  been  again  discussing  the  question. 
As  doctors  are  believed  to  exaggerate,  some  indepen- 
dent civil  and  lay  testimony  may  prove  more  satis- 
factory. 


*  Pepper's  System  of  Medicine,  Philadelphia,  1885,  Vol.  I 
p.  590. 

f  Husband's  Forensic  Medicine  includes  under  one  head 
Rinder-pest.  Anthrax,  Pleuro-pneumonia,  and  font  and  mouth 
disease  (i)  In  Middleeborough  Pneumonia  Epidemic  (490 
deaths),  ifeported  by  Billard,  infected  food  was  proved  by  Klein 
to  be  the  medium  ;  then  why  not  milk  ?  Professor  Brown  says  it 
is.    International  Congress  Hygiene,  1891,  Vol,  III,  pp.  112  and  168 

X    International  Congress  Hygiene,  1891,  Vol.  Ill,  p.  167, 


A  writer  in  the  Indian  Daily  News  says :  "  In 
our  midst  we  have  perhaps  the  foulest  dairies  or  byrea 
in  the  world,  regulated  by  no  rules  of  cleanliness, 
care,  or  humanity.  They  are  nurseries  prepared 
and  ready  for  the  germ  which  is  to  spread  an 
epidemic  of  disease  and  death  amongst  us.  I 
would  ask  any  one  with  an  enquiring  turn  of  mind, 
and  one  who  is  not  particular  about  smells  or  filth, 
to  come  with  me  and*  visit  some  of  the  largest  byres 
in  the  northern  division  of  the  town.  In  amongst 
the  bye-lanes  you  have  many  establishments,  some 
containing  up  to  150  cows.  Huddled  together  in  tiled 
sheds,  these  unfortunate  creatures  are  not  allowed 
more  than  standing  room,  and  are  only  saved  from 
sufi"ocation  by  the  many  holes  in  the  roof,  which,  if 
they  save  them  from  immediate  death,  let  in  the  weather. 
Over  and  over  again  I  counted  forty  tethered  in  two 
rows  in  a  room  forty  feet  long,  and  with  enough  depth  of 
space  to  allow  the  forefeet  to  touch  the  gumla  that 
does  duty  for  a  manger,  whilst  the  hindlegs  rested  on 
the  edge  of  a  drain  about  eight  inches  broad  by  eight 
inches  deep.  In  some  of  the  smaller  sheds  I  counted  six 
animals  in  ten  feet,  but  then  they  had  the  advantage 
of  no  drain."  Dr.  Armstrong,  Medical  Ofiicer  of  Health, 
Newcastle-on-Tyne,  advocates  800  cubic  feet  as  the 
viinimum  for  each  cow  in  a  cow  house.  (Int.  Cong. 
Hyg.,  1891,  Vol.  Ill,  p.  169)  :  "It  was  or  is  impos- 
sible that  the  animals  could  lie  down  together  ;  they 
have  to  take  it  in  turns.  The  drain  is  for  the  purpose 
of  receiving  the  droppings,  and  is  placed  so  close  to  the 
heels  that  no  labor  is  required  for  cleaning.  The  refuse 
is  carried  or  washed  through  into  a  shallow  pit  im- 
mediately outside  the  shed,  and  often  mixes  with 
human  excrement  drained  into  the  same  place  from 
sources  only  too  palpable  to  sight  and  smell.  This 
mixture  percolates  through  the  sodden  light  soil,  and 
as  the  wells  which  supply  the  drinking  water  for  the 
cows  are  only  a  few  feet  away,  you  can  imagine  what 
must  be  the  nature  of  the  contamination  and  the 
miracle  which  is  exercised  every  day  in  warding  off 
communicable  disease  from  milk  consumers.  The 
milch  cows'  lot  in  the  hands  of  the  Calcutta  wholesale 
milk  supplier  is  not  a  happy  one.  Tethered  in  sheds 
from  the  moment  they  are  bought,  they  never  leave 
again  for  pasturage,  water,  or  any  other  purpose  ;  they 
are  closely  confined,  fed  on  husks  of  gram  and  grain, 
chaff,  and  occasionally  a  little  oil  cake  ;  rendered 
barren  by  a  most  inhuman  process  of  cruelty  which 
is  inflicted  twice  a  day  or  oftener  to  make  them  render 
up  their  milk  freely  ;  and  then  after  patient  endurance 
of  these  agonies  for  six  months,  which  is  mercifully  not 
often  extended  to  the  year,  they  are  led  forth  to  the 
butcher's  knife,  and  so  from  30,000  to  50,000  cows 
are  led  annually  to  the  shambles  instead  of  contributing 
to  the  increase  and  purity  of  the  milk  supply."  (Indian 
Daily  News,  September  1894). 

Now,  what  is  this  barren  resulting  inhuman  process 
alluded  to  ?  It  is  known  as  pliooka"  (blowing,)  and 
consists  of  blowing  air  into  the  vagina  with  the  mouth 
by  means  of  a  bamboo  tube  six  inches  long.  This 
causes  immediate  bearing-down  pains  which  makes  the 
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cow  yield  up  all  her  milk  without  the  aid  of  her  calf. 
A  previous  application  of  salt  to  the  tongue,  followed 
by  a  free  drink,  causes  the  secretion  of  a  comparatively 
abundant,  thin  watery  milk  of  low  specific  gravity. 
This  is  quite  a  common  practice  in  Calcutta.  A  Super- 
intendent of  Dairies  in  the  Punjab  tells  me  :  "  A  bam- 
boo tube  is  not  invariably  used  ;  the  mouth  is  also  applied 
direct  to  the  vagina  held  in  position  and  compressed 
by  the  hands.  Sometimes  only  air  is  blown  in,  at 
others  a  little  salt  is  put  into  the  mouth,  to  which  is  then 
added  some  milk,  and  this  mixture  is  injected.  (The 
agony  endured  can  be  imagined).  Again  the  tail  of 
the  animal  operated  on  is  forced  into  the  vagina  and 
left  there  for  some  little  time,  often  for  half  an  hour, 
if  the  animal  prove  obstinate.  Also,  the  goicala  often 
inserts  his  own  hand  into  this  organ,  as  far  as  it  will 
go,  and,  keeping  it  there,  pats  the  animal  on  the  back 
with  the  disengaged  hand.  After  a  few  minutes  the 
other  is  withdrawn,  and  the  goiuala  at  once  sits  down 
and  draws  all  the  milk  he  can.  It  can  well  be  imagined 
how  the  intense  agony  caused  by  these  inhuman 
practices  causes  the  poor  animal  to  let  down  her  milk. 
The  practice  is  common  all  over  the  country.  It  is  said 
these  practices  continued  in  renders  the  animal  even- 
tually barren.  I  should  think  so."  The  Calcutta 
Society  for  Prevention  of  Cruelty  to  Animals  has  made 
strenuous  efforts  and  representations  to  Government  to 
allow  them  to  stop  this  outrage  to  all  feelings  of 
humanity  by  arresting  all  detected  cases.  Govern- 
ment, however,  refuses  to  extend  the  powers  of  the 
Society  for  this  purpose."    (^Indian  Daily  News). 

The  special  independent  reporter  of  the  Civil  and 
Military  Gazette  was  deputed  last  year  to  visit  the  cow 
sheds  and  dairies  in  the  city  of  Lahore.  H  ere  is  what 
he  says  :  "  I  had,  often  heard  doctors  and  veterinary 
surgeons  speak  of  the  unutterable  filth  of  all  the 
arrangements  connected  with  the  milk  supply  in  Lahore 
city  and  bazar.  1  had  heard,  too,  that  the  Punjab 
Secretariat  considered  that  the  views  of  doctors  and 
veterinary  surgeons  were  too  highly  colored  *  *  * 
but  I  must  confess,  after  what  I  have  seen,  that  if  the 
professional  reports  were  too  highly  colored  they  must 
have  been  the  most  extraordinary  official  documents 
ever  penned.  To  do  justice  to  the  subject,  it  appears 
to  me  that  one  would  have  to  write  one's  remarks  in  ink 
that  smells.  *  *  *  It  was  just  daylight  when 
I  arrived  at  the  first  place  of  interest  in  connection 
with  my  object.  This  was  a  collection  of  mud  huts 
inhabited  by  Gujars  surrounding  a  small  open  space 
tenanted  at  that  moment  by  apparently  forty  milch  kine 
and  buffaloes.  The  odour  of  the  place  was  fetid.  The 
ground  was  slippery  with  filth.  It  was  traversed  by 
little  miniature  drains  which  slowly  oozed  a  thick  liquid 
of  the  color  of  chocolate.  There  were  some  very  old 
earthenware  vessels  full  of  very  dirty  water,  in  which, 
with  the  aid  of  cow  dung,  the  lotahs  for  the  milk  were  being 
'  cleansed.'  I  watched  the  milking  operations,  and  saw 
a  man  with  his  hand  scoop  away  a  lot  of  filth  from  the 
place  where  he  desired  to  squat,  and  then  with  the  same 
hand  he  commenced  to  milk  the  buffalo  next  to  him. 
I  have  often  noticed  a  qiieer,  dark  sediment  in  bazaar 


milk.  I  now  know  where  one  component  of  that  sedi- 
ment is  derived,  for  after  the  man  had  been  milking 
for  a  little  while  his  hand  was  washed  quite  clean.  I 
then  proceeded  to  the  next  place  where  milch  kine 
are  collected  outside  the  city  walls.  There  had  been  * 
heavy  rain  overnight,  and  all  the  filth  that  washing 
could  remove  was  gone.        *  «  *  j^^^ 

Oh,  the  condition  of  those  cows,  crowded  together 
in  rows  !  Their  feet  were  sunk  in  the  '  sjjlodgy ' 
ground,  which  was  not  mud  but  strata  of  old  filth, 
permeated  with  moisture  throughout,  and  in  places 
presenting  every  shade  of  decomposition,  green,  purple, 
and  black."  He  saw  at  least  one  cow  buffalo  with  ele- 
phantiasis (?)  in  all  four  legs  and  one  emaciated  cow 
suffering  from  rinderpest,  both  yielding  up  their  moiety 
of  milk.  "  One  buffalo  cow  had  been  lying  down.  The 
under  surface  of  the  body,  and  especially  her  udder,  were 
dripping  with  filth.  It  never  occui'red  to  the  milker  that 
any  cleansing  operation  was  needed  before  he  proceeded 
to  add  her  milk  to  the  store.  "  And  he  goes  on  to  de- 
scribe the  usual  over-crowded,  loathsome  dens,  alleys, 
and  dairy  huts,  with  befouled  drinking  water  wells, 
etc.  "  Out  of  this  noisome  hole  issues  the  milk  for 
young  European  children  and  invalids."  ("  Tell  me 
where  is  typhoid  bred"?  By  our  special  reporter. 
Civil  and  Military  Gazette,  3rd  June  1893.) 

III.  Fodder  :  How  Cows  are  fed  in  India. — 
Many  good  people  decline  to  believe  that  milch  cattle 
are  fed  on  highly  objectionable  and  unnatural  fodder. 
But  it  is  a  fact  nevertheless,  and  should  be  im])ressed 
on  the  Government.  Ordinary  garbage  is  the  least 
objectionable  of  such  "  food. "  It  is  notorious  that 
cattle  all  over  India  are  fed  on  excreta-soaked  litter 
cast  out  from  horse  stables.  This  particularly  in 
cantonments  where  cavalry  and  artillery  are  stationed. 
In  Calcutta,  I  believe  it  is  brought  from  syces,  and  I 
have  myself,  in  a  mofussil  station,  more  than  once 
witnessed  cattle  feeding  on  this  in  preference  to  grass 
probably  from  usage.  Brigade  Surgeon  Hamilton 
says  :  "  I  have  known  the  riding  schools  to  be  covered 
with  horse  litter  from  the  stables  in  the  day,  and  next 
morning  it  had  disappeared,  eaten  by  the  very  cows 
and  buffaloes  that  supplied  the  hospital  and  barracks 
with  milk.  "  *  But  this  is  not  all.  When  pushed  for 
fodder,  or  even  without  any  scarcity,  under  the  im- 
pression that  such  conduces  to  increase  or  richness 
of  milk,  ihegoala  does  not  scruple  to  deliberately  feed  his 
animals  on  actual  horse  dung,  if  from  a  gram-fed 
animal  the  better.  I  have  myself  more  than  once 
caught  goalas  (in  Beluchistan)  in  the  act  of  collecting 
excrement  from  mules,  and  discovered  traces  of  the 
same  in  the  feeding  gumlas.  But  early  morning  or 
night  is  the  feeding  time,  f  In  the  goala  mitndic''' 
up  country,  buffaloes  particularly  are  so  fed  on  the 

sly- 

But  worse  still,  if  possible,  for  there  is  even  a 
"  lower  hell "   in  goala  feeding,  it  should  be  widely 


*  Hamilton's  Enteric  Fever  in  lodia,  p.  21. 
f  The  local  Native  Magistrate  fined  them  Bs  5  on  tvyo  separate 
occasioas  !  1 
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known  that  owing  to  neglect  and  deliberate  training- 
Indian  village  milch  cattle  are  often  natural  "  foul- 
feeders,  "  like  sheep,  dogs  and  pigs,  wild  and  domesti- 
cated. *  Some  ten  years  ago,  a  local  Lahore  print 
*(the  Punjab  Adoertiser,  I  think)  called  attention  to 
the  general  practice  of  Gujars  deliberately  grazing 
their  kine  and  bulfaloes  on  particular  fields  in  the 
vicinity  of  the  suburbs  and  large  villages  (noted  for 
cholera  too)  of  that  city.  In  a  cantonment  in  Assam, 
I  had  the  misfortune  to  discover  that  cows  and  other 
animals  forced  their  way  into  the  military  latrines,  so 
that  we  had  to  have  a  sort  of  fortification  with  guarded 
entrances  erected  to  protect  them.  Such  indeed  are 
the  animals  that  provide  us  meat  and  dairy  produce 
in  this  country. 

It  is  thus  very  apparent  that  very  close  and  constant 
inspection  is  absolutely  necessary  ;  and  that  no 
greater  mistake  could  ever  be  made  than  to  believe 
that  if  the  consumer  sees  his  goalas  cow  milked 
l)efore  his  door  that  he  ensures  either  a  pure  or  a 
safe  supply.  The  goala,  moreover,  can  cheat  under 
the  very  eyes  of  the  onlooker.  The  clever  twirl, 
upside  down,  of  a  partially-filled  lota  of  water,  to 
prove  it  is  empty,  is  a  common  dodge  ;  and  Dr.  Hamil- 
ton detected  a  man  literally  "  milking "  water  into 
his  lotah  from  a  small  leathern  bag  {innssuK)  concealed 
in  his  clothes,  and  this  under  the  eyes  of  the  orderly 
set  to  watch  him. 

It  ought  also  to  be  specially  borne  in  mind  that 
"  cheap  "  and  "  nasty  "  are  convertible  terms  in  dairy 
produce.  I  wish  to  emphasise  this  fact  that  it  is 
absolutely  impossible  to  get  good,  pure,  wholesome 
dairy  produce  at  the  present  prevailing  rates.  General- 
ly speaking,  they  are  starvation  rates  on  which  no 
goala  can  live  without  fraud.  They  ought  most 
certainly  to  be  raised  from  one-third  to  one-half 
higher. 

IV.  Adulterations. — Time  only  permits  of  the 
enumeration  of  the  principal  or  commoner  adul- 
terants : — 

(1)  .    Milk, — Foul  tank  or  other  water  (as  much  as 

20 — 25  per  cent  is  common  in  Calcutta)  ;  skim- 
med milk  ;  churned  fresh  milk  ;  these 
separately  or  mixed  with  fresh  milk  ;  t  milk 
of  various  animals  mixed  ;  chalk  (coloring)  ; 
flour  or  arrowroot  (color  and  consistence). 

(2)  .    Cream,  — Dahi',     Khoa     (condensed  milk); 

Linseed  (?  boiled  in  milk  yields  a  jelly)  ; 
cotton  seed  oil  (?). 

(3)  .    Butter, — Water  (often  foul)  or  butter-milk  well 

intermixed  (30 — 50  per  cent  common)  ;  curds  ; 
plantain  (fat)  ;  suet  (lard)  ;  extra  salt  ; 
potato  and  other  starches  (?);  oleo-margarine, 
butterine,  etc.  % 


*  This  no  donbt  is  due  to  want  of  salt.  Goats  and  others  eat 
bones  for  this  purpose. 

f  The  la-tomt'ter  test  still  applied  in  hospita's,  is  useless,  as  the 
moilern  flofl^ff.  knows  how  to  'correct"  the  specific  gravity  of  his 
skimmed  milk  with  water  and  suear. 

X  A  sort  of  "  butfer  "  has  even  been  manufactured  in  London  from 
gresse  found  in  Thames  mud  I 


(4).    Ghee, — Walnut    oil  ;     cotton-seed    oil    (?)  ;  ; 
mowaseed  oil  {Bassia  latifolia)  ;  fat  (Dumba  I 
sheeptail-fat     common    in    Punjab)  ;     lard  ; 
potato,     flour,  and  other  starches  ;  raisins 
(to  preserve  it,  Punjab  and  Frontier)  ;  gram 
powdered  ("  basun  "  or  "  suthoo  "). 
1  have  now,  I  think,  made  out  a  very  strong  case 
fv)r  legislative  interference  in  the  interests   of  both 
Natives  and  Europeans.     The  Municipal  Act  should 
be  amended  and  strengthened,  and  rigid  inspections 
and  regulations  enforced  on  all  the  points  1  have  in- 
dicated.   And  as  tlie  country  at  large  is  not  yet  ripe  [ 
for  such  measures,  I  beg  to  earnestly  urge  that  the 
amended  Adulteration  and  Dairy  Produce  sections  of 
the  Municipal  Act,  or  a  new  separate  Pure  Food  Act, 
be  extended  to  all  cantonments,  large  railway  stations,  j 
and  all  municipal  towns,  and  perhaps   Sub- Divisional  i 
head  quarters  of  districts.    All  Inspectors  to  be  proper-  j 
ly  qualified,  and  be  Europeans  in  large  towns    and  | 
cantonments.    Another  thing  I  would  beg  to  urge  on  1 
Government   would  be  the  direct  encouragement,  in 
every  possible  way,  of  European  private   enterprise  in  \ 
Dairii  farming,  in  preference  to    any  Commissariat 
monopoly  of  such,  as  otherwise  the  civil  population  j 
can    never   hope  to  enjoy  the  untold  advantages  of 
modern  dairjnng.  ' 

Meanwhile,  let  everybody  who  values  his  life  hail  j 
his  goala's  milk.    This  is  known  as  "  Pasteurisation." 
Water  boils  at  212°  F.  ;  milk   at    213-5°F.  All 
infectious  germs  are  thus  destroyed,  the  digestibility  | 
of  casein  apparently  not  affected,  and    the  keeping 
power  of  the  milk  imjiroved  and  prolonged. 


DISCUSSION.  ! 

The  President  of  the  section  s.aid  ihat  Dr.  O'Govman's  paper  j 
bad  well  described  the  insanitary  conditions  in  which  the  niilk- 
suppl}'  is  conducted  in  this  country,  and  has  shown  the  necessity 
for  some  reform  in  this  direction.    Till  every  municipal  town 
is  provided  with  Health  Officers  and  Analysts,  little  can  be  done 
beyond  amending  municipal  byf-laws,  e.g.,  that  "ll  milk  vendors 
should  be  licensed,  and,  as  Dr.  O'G-orman  suggests,  be  made  to  keep  i 
a  list  of  their  customers  for  inspection.    As  the  milk-supply  of  a  j 
town  is  usuiilly  drawn  from  villages  within  ten  or  fifteen  miles  of  | 
the  place,  no  mere  inspection  of  dairies,  etc.,  within  municipal  j 
limits  will  suffice.    In  regard  to  the  milk  supplied  to  British  \ 
troops,  it  was  absurd  that,  while  the  men  were  supplied  with  good  | 
milk  from    cantonment    dairy  fnrms,  the  Quartermaster  of  a 
vpgiment  should  be  allowed  to  pass  milk  for  the  married  quar-  j 
ters  supplied  by  native  bazaar  vendors. 

With  respect  to  the  remarks  made  about  the  use  of  cow-dung  as 
a  plaster  for  the  walls  of  native  houses,  we  should  remember 
that  many  cattle  diseases  are  conveyed  to  animals  b}'  the  excreta.  | 
He  was  also  convinced  that  cholera  could  thus  be  communicated 
to  man. 

With  regard  to  Dr.  Dutta's  contention  that  there  should  be  a  i 
standard  for  milk  of  buffaloes  as  well  as  for  Indian  cow's  milk  :  , 
this,  of  course,  was  necfssary,  but  any  one  who  has  wa'ched  the 
prosecutions  in  England  for  supplying  bad  milk,  cannot  fail  to  ! 
have  noticed  that  Magistrates  do  not  recognise  standards,  ; 
and  it  was  easy  to  provide  experts  who  will  show  that  differences  j 
may  be  expected  in  the  quality  of  milk  due  to  difference  in 
forage,  temperature,  season,  &c.  A  rigid  standard  like  that  for  | 
waier  cannot  be  upheld  for  milk.  A  large  series  of  analyses  \ 
of  Indian  milk  from  all  parts  of  the  country  is  much  wanted.  ^ 

*  Dr.  J.  Edmunds,  British  Medical  Journal,  22nd  September  1894.  j 
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FOOD  ADULTERATION. 

BY  JOGENDRA  NATH  DATTA,  B.A.,  M.B., 
Calcutta. 

Early  history. — The  early  history  of  the  subject  of 
adulteration  of  food-stutfs,  in  India,  is  involved,  like  all 
others,  in  mystery.  It  has  been  said,  and  very  justly 
too,  that  commerce  must  develope  before  adulteration 
commences.  In  the  pre-historic  ages,  India  had,  no 
doubt,  a  little  commerce,  but  that  commerce,  in  the 
proper  sense  of  the  term,  did  then  exist  is  very  doubt- 
ful. However,  we  do  find  that  the  practice  of  adul- 
teration appears  to  have  been  in  vogue,  even  in  the 
good  old  days  of  Manu,  the  great  Lawgiver  of  the 
Hindus. 

The  Hindu  Sastras  have  laid  down  rules  for  the 
regulation  of  the  habits  and  customs  of  the  people 
from  their  cradle  to  the  grave.  In  the  zeal  for  the 
moral  and  religious  well-being  of  the  people,  they 
have  not  overlooked  to  enjoin  the  observance  of  tlie 
fundamental  doctrines  for  the  preservation  of  health, 
which  they  regard  as  the  basis  of  all  action,  but  which 
modern  hygiene  claims  for  its  own. 

Though  understanding  fully  the  effects  of  various 
food-stuffs  on  the  maintenance  of  health,  yet  we  do  not 
find  any  record  which  the  adulteration  of  such  food- 
stuffs entail,  and  the  reason  for  this  is  not  very  far  to 
seek.  The  fertility  of  the  soil,  tlie  exuberance  of  pro- 
duction of  ad  the  necessities  of  life,  with  light  labour 
coupled  with  no  export  trade,  are  exponents  to  explain 
that  there  has  been  no  necessity  or  even  temptation  to 
adulterate  such  food-stuffs.  The  literature  on  the  sub- 
ject, either  in  the  Hindu  period  or  in  the  days  of  the 
Mahomedan  period,  is  a  mere  blank.  With  the  im- 
mense increase  in  the  export  trade  during  the  English 
rule,  adulteration  of  food-stuffs  has  cropped  up,  and 
every  year  it  is  increasing  at  a  fearfid  rate. 

Now,  as  regards  food-stuffs  and  their  adulterants,  the 
first  and  foremost  for  consideration  comes  milk.  It 
forms  an  universal  article  of  food,  as  it  contains  all  the 
elements  necessary  for  body  nutrition.  It  forms  the 
chief  food  for  the  infant  population  as  well  as  for  in- 
valids and  sick  people.  The  nobility  and  gentry  use  it 
daily  as  part  of  their  food.  In  the  villages  of  Bengal 
the  rural  population  also  use  it  largely  :  and  even  the 
poorest  classes,  whenever  their  means  allow  it.  Both 
the  cow's  milk  and  buffalo  milk  are  used  by  the  people. 
In  Lower  Beni>-al,  cow's  milk  is  principally  used  ; 
goat's  milk  and  ass's  milk  being  used  in  some  cases  by 
delicate  infants  and  invalids.  In  the  North-West 
Provinces  and  Behar,  buffalo  milk  is  chiefly  used  by  all 
classes  of  the  community. 

It  must  be  admitted  that  a  large  proportion  of  milk 
produced  is  used  up  in  making  butter,  ghee,  kJieer, 
channa,  dlioee  (curd),  etc.,  so  extensively  used  by  the 
people,  but  still  the  consumption  of  milk  as  such  is 
large  enough.  It  is  much  to  be  regretted  that  in 
cities  and  towns  not  a  single  sample  of  milk  can  be 
had  in  the  mai-kets  which  at  all  approaches  to  genuine 
milk,  unless  one  gets  the  cow  milked  for  him. 


Now,  the  chief  adulterant  is  water,  and  the  milk- 
men think  it  their  prerogative  to  mix  water  with 
milk  and  thus  to  sell  it.  The  extent  of  adulteration 
ranges  generally  from  20  to  60  per  cent.,  and  in  some 
cases  only  the  colour  of  the  milk  having  been 
preserved.  The  effect  of  such  adulteration  in  some 
cases  is  disastrous.  Unscrupulous  as  the  milkmen 
are,  they  do  not  hesitate  to  mix  any  kind  of  water 
which  they  can  command,  or  get  easily,  no  matter 
whether  it  is  from  a  pond,  tank,  or  well,  receiving  all 
kinds  of  o;arbao;e  and  sewage  matters  from  surrounding 
lands,  as  is  generally  the  case  with  tanks  in  this  coun- 
try. An  average  of  fifty  samples  of  tank-water  examin- 
ed by  me  vvill  give  an  idea  of  the  condition  of  the  tanks 
in  the  hustees  of  Calcutta,  which  very  nearly  repre- 
sents the  tanks  in  the  Mofussil,  whence  the  milk  is 
chiefly  brought  into  town. 


Chlorine, 
per  Million. 

Total 
Ammouia 

per  Million. 
(Free  and 

Albuminoid.) 

50  Samples 

272-5 

19-2 

A  notable  instance  of  the  evil  effects  of  this  practice 
was  recorded  by  Dr.  W.  J.  Simpson,  Health  Officer 
of  Calcutta,  in  one  of  his  reports,  in  which  an  out- 
break of  cholera  in  a  ship  was  traced  to  the  contami- 
nation of  milk  with  water  from  a  tank  infected  with 
cholera  dejecta.  Similar  mishaps  took  place  once 
amongst  the  prisoners  in  the  Alipur  Jail,  and  amongst 
the  soldiers  in  the  Station  Hospital,  Bhowanipur. 
Happy  it  is  for  the  people  of  this  country  that  they 
take  their  milk  always  boiled.  It  is  only  the  European 
and  those  who  take  milk  in  the  raw  state  who  are  chiefly 
liable  to  be  thus  affected.  Diphtheria,  diarrhoea, 
dysentery,  and  typhoid  fever  have  also  been  traced  to 
this  cause.  One  of  the  most  fruitful  causes  of  mortality 
amongst  infants,  viz.,  the  infantile  liver,  has  also  been 
attributed  to  the  faulty  milk. 

The  next  adulterant  is  batasa,  or  molasses  in  the  form 
of  semi-circular  cakes.  This  is  used  to  make  up  the 
dilution.  In  some  cases  lactometers  are  used  by  the 
people  to  detect  the  addition  of  water,  and  to  elude 
such  detection  this  practice  was  resorted  to  Ex- 
traction of  fat  or  cream  is  also  very  largely  practised. 
Buff^ilo  miik  being  very  rich  in  fat,  a  portion  of  the 
fat  may  easily  be  ext' acted  without  detection.  It  has 
been  said  that  chalk  and  arrowroot  are  frequent  adul- 
terants, but,  excepting  on  a  single  occasion,  I  have  not 
been  able  to  find  any  in  any  of  the  numerous  samples 
I  have  had  opportunities  to  examine  in  the  Calcutta 
Municipal  Laboivitory.  The  various  other  things,  such 
as  borax,  salicylic  acid,  carbonate  of  soda  and  salt,  etc., 
used  in  other  countries  either  as  preservatives  of  milk, 
or  for  some  other  purpose,  need  not  concern  us,  as 
they  are  never  made  use  of  in  this  country. 

The  next  article  for  consideration  is  butter.  Unlike 
the  practice  in  European  countries,  butter  is  prepared 
in  this  country  by  first  curdling  the  milk  with  some 
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acid,  generally  sour  milk,  and  churning  it  up,  removing 
the  cream  and  washing  it  thoroughly  in  water.  It  is 
stored  up  in  large  earthen  jars,  covered  up  with  a  layer 
of  common  salt—  a  layer  of  mould  grows  on  the  top. 
It  is  in  this  state  sent  from  one  place  to  another. 
There  are  two  varieties  of  butter  in  use  :  (  1 )  that  made 
from  cow's  milk  ;  (2)  that  from  buftalo  milk.  The 
chief  manufacturing  centres  of  butter  from  which  the 
Calcutta  market  is  suppled  are  Dinapore,  Qttura  and 
Ghatal.  The  batter  from  cow's  milk  is  very  dear  and 
fetches  a  high  price.  The  other  variety  is  largely  im- 
ported from  the  North-West  Provinces  for  daily  con- 
sumption. It  is  largely  in  demand  by  the  European  and 
Eurasian  communities  ;  the  Hindus  and  Mahomedans 
use  it  as  well,  but  not  so  largely  as  the  European 
cummunities.  But  the  great  bulk  of  the  produce  goes  in 
for  the  preparation  of  ghee,  which  is  largely  used 
and  by  all  classes  of  the  inhabitants  of  this  country. 

As  to  the  adulterants  of  butter,  tlie  chief  are  beef  fat,  lard, 
water,  and  sometimes  pulp  of  plant-iins,  and  annatto  (Bixa 
Orellana)  {Beng.  Nathan).  Excepting  water,  the  otiiers  are  rare 
adulterants.  As  to  water  generally  there  is  ifrorn  14  to  16  per 
cent.,  but  in  adulterated  cases  it  ranges  up  to  75  per  cent.  It 
would  startle  any  analyst  to  learn  this  fact,  but  one  could 
easily  satisfy  himself  on  the  point  if  he  goes  to  a  butter  vendor 
and  sees  him  working  up  his  butter  with  water  for  retail  sale. 

The  next  food-stuS  for  consideration  is  ghee,  or  butter 
clarified.  The  use  of  this  article  amongst  the  inhabi- 
tants of  this  country  is  very  large.  In  the  preparation 
of  various  sweetmeats,  so  largely  consumed  by  the 
people  and  in  the  preparation  even  of  their  ordinary 
meals,  ghee  forms  an  essential  ingredient.  Like  butter 
there  are  two  varieties  of  ghee  :  that  made  from  butter 
from  cow's  milk,  called  gawa  ;  and  that  made  from 
butter  from  bufifalo  milk,  called  vysa.  The  first  is  the 
only  kind  used  by  the  Hindus  for  their  sacrificial  and 
ceremonial  rites. 

The  chief  manufacturing  centres  of  ghee  from  which 
the  Calcutta  market  is  supplied  are  Chanirakuna, 
Monghyr,  and  Rhadua.  The  price  ranges  very  high, 
from  Rs.  'SO  to  38  per  maund.  Such  being  the  case  it 
induces  the  frauduleut  tradesmen  to  adulterate  it  with 
cheaper  acticles  to  get  the  largest  profit.  As  to  the 
adulterants  of  ghee  I  beg  leave  to  lefer  to  that  valuable 
work,  Dr.  Watt's  "  Economic  Products  of  India." 

Mustard-oil. — The  use  of  this  article  is  even  more 
general  than  any  other  already  mentioned.  Almost 
u.l  classes  of  the  people,  from  the  richest  to  tlie  poorest, 
use  it  in  some  shape  or  other  in  the  preparation  of  their 
various  food-stuff's.  In  fact  this  supplies  in  part  the 
fatty  substances  necessary  for  a  standard  diet.  The 
consumption  of  this  article  is  very  large,  and  stands  in 
equal  footing  with  other  accessories  of  food-stulfs,  such 
as  ghee  and  common  salt.  It  is  not  astonishing,  there- 
fore, that  other  substances  cheaper  than  mustard  seed 
and  containing  a  larger  percentage  of  oily  matter  are 
mixed  with  it  fraudulently  in  the  preparation  of  the 
article  which  finds  so  ready  and  extensive  a  sale.  (For 
a  detailed  description  see  Dr.  Watt's  "Economic 
Products  of  India.") 


It  is  hopeless  for  one,  unless  he  be  an  expert,  to 
distinguish  the  one  variety  of  mustard  from  another, 
but  generally  we  do  recognize  two  varieties  :  the  black 
and  the  white.  Both  these  are  used  in  the  preparation 
of  the  oil,  the  black  ones  preponderating  largely,  and 
the  oil  from  the  mixed  seeds  is  in  common  use  in  the 
country.  The  oil  is  expressed  from  the  seeds  simply 
by  pressure.  The  seeds  are  slightly  smeared  with 
water,  in  order  to  develope  the  volatile  oil  which  is 
not  present  ready  formed  in  the  seeds  ;  but  on  which 
depends  the  market  value  of  the  article  produced.  To 
the  presence  of  the  volatile  oil  and  other  active  prin- 
ciples, the  stimulating  and  other  physiological  proper- 
ties of  the  oil  depend,  and  the  oil  loses  its  beneficial  and 
stomachic  properties  in  proportion  as  it  is  admixed 
with  other  oily  substances  deficient  in  these  qualities 

The  chief  adulterants  are : — Sorgoja  oil,  groutid-nut  oil 
(^Arachies  hy2:)ogia  ),  floppy  oil,  ii'Z  or  sesiimuni  oil,  sajina  juice 
(^Morigna  pterygosperma)  and  chilis  (^Capsicum  frutescens). 
Generally  these  substances  are  mixed  with  the  seeds  and  coin- 
pressed  together  to  extract  the  oil.  In  some  cases  the  oil  is 
separately  mixed  with  other  oils.  As  to  sorgoja,  the  manufac- 
turers saj',  that  a  certain  proportion  of  this  is  absolutely  neces- 
sary for  the  complete  extraction  of  the  oil  from  the  seeds,  so 
that  one  should  be  on  his  guard  in  giving  his  opinion  in  case  he 
detects  this  admixture  in  the  oil. 

I  shall  next  deal  with  other  food-stuffs  seriatim, 
mentioning  the  various  articles  used  as  their  adul- 
ts rants  :  — 

(  Suite   powder,    wheat  flour,  arrowroot 
•'  '"  \     ^n*!  potato  starches. 

Wheat  flour       ...    Rice  flour  and  arrowroot. 
Arrowroot         ...    Sutte  powder  {Curcuma  angustifolia). 
Honey  ...    Uncrystallizable  residue  from  cane  sugar. 

u         S  Sometimes   refuse    from    saltpetre  is 
ijommon  S'.ic     ...  K       •     i  i   i.  i 
(     mixed,  but  very  rarely. 

Kheer  (jl/aioa)   ...    Arrowroot  and  cane-sugar. 

T  •      •  •  \  Solution  of  citric  acid   scented  with 

Lime-iuice        ...-Si  -i  £  i 

(     lemon  oil  or  essence  or  lemon. 

Tea  ...    Exhausted  tea  'eaves. 

I  have  refrained  from  dealing  with  various  wines  and 

drinks  as  they  are  not  indigenous  products  of  the 

country. 

These  are  a  few  of  the  articles  in  common  use  that 
are  generally  found  to  be  adulterated  ;  but  in  the  case 
of  compound  arti'  les,  there  being  no  definite  composi- 
tion for  these,  adulteration  is  practised  to  a  very  large 
extent,  and  the  adulterants  are  also  very  numerous  : 
thus  the  metai  shops  in  Calcutta  have  actually  become 
a  nuisance.  The  concensus  of  opinion  of  the  medical 
practitioners  of  the  town  is  that  over  fifty  per  cent,  of 
the  people  of  Calcutta  suffer  from  dyspepsia  and  liver 
complaints  from  this  cause  alone.  Although  of  late 
(klcutta  presents  vast  improvements  as  regards  other 
branches  of  sanitation,  the  health  of  the  people  is 
getting  undermined  from  want  of  proper  legal  control 
over  the  food-stuffs.  It  behoves  the  Health  Officer 
and  the  Government  to  step  in  now  and  prevent  the 
insidious  evil  that  is  undermining  the  health  of  the 
people. 

It  is  necessary,  in  order  to  deal  with  any  question 
of  adulteration   and   to    check    it   effectively,  that 
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standards  of  such  articles  as  are  generally  found  to  be 
adulterated  should  be  fixed  ;  but  in  India,  owing  to 
the  neglect  hitherto  shown  to  this  most  important  sub- 
ject, and  owing  to  there  being  no  organised  body  of 
analytical  chemists,  this  most  important  point,  as  to 
the  fixing  of  standards  for  various  articles  of  food- 
stuffs liable  to  be  adulterated,  has  been  left  out  ;  so  that 
each  analyst  depends  on  his  own  analj^sis,  and  nobody 
knows  which  standard  he  adopts  in  giving  his  o[)inion 
as  to  the  quality  of  a  sample  submitted  to  him  for 
opinion.  In  this  way  there  is  every  likelihood  of  a 
conflict  of  opinion  as  to  the  quality  of  a  given  sample 
between  the  analysts  themselves.  It  is  only  in  the 
case  of  milk,  as  shown  in  the  following  table,  that  we 
find  the  results  of  analyses  recorded  by  eminent  analysts 
in  this  country  : — 


Dr.  Stevenson 

AND  Dlt.  SIMPSON. 

Mr.  Crippbr. 

DR  Mac- 

NAMARA. 

Cow, 

HuCfalo. 

Cow. 

BuSalo. 

Cow. 

Water 

85  33 

8t-12 

86-18 

82-6 

86-93 

Total  solids  ... 

14-67 

18  88 

13  8 

17-38 

12-27 

Solids  not  fat  ... 

9-87 

10-86 

8-9 

9'9 

894 

Casein 

4-01 

4-72 

3-84 

4-11 

4-82 

Fat 

4-8 

8-02 

4-88 

7-5 

3-33 

Suirar 

5-11 

63-8 

4-4 

4-96 

4-17 

Ash 

0-75 

0-76 

0-7 

0-8 

0-75 

(  1027-6 

Specific  gravity 

l()32-6 

1033-3 

\  to 

1  1028-2 

(  1030-18 

But  as  regards  other  food  stuffs,  difficulties  beset 
the  pathway,  as  there  are  no  records  of  analyses 
of  such  food  stuffs,  and  one  must  depend  entirely 
on  his  own  analyses  and  to  fix  his  own  standard. 
I  desire  to  record  the  results  of  analyses,  conducted 
in  the  Municipal  Laboratory  of  Calcutta  by  Dr.  S.  B. 
Ghose  and  myself,  of  various  samples  of  butter, 
ghee,  milk  and  mustard  oil,  so  that  these  may  be  con- 
sidered in  fixing  the  standards  for  such  articles  which  I 
intend  to  propose  hereafter,  and  which  I  would  ask 
this  assembly  to  settle  and  to  adopt. 


Bdtter. 

IJINAPORE. 

Uttura 
(so  called  ) 

Ghatal. 

Min. 

Max. 

Aver. 

Min. 

Max. 

Aver. 

Min. 

Max. 

Aver. 

Water 

Casein  and  salt 
Fat 

13-8 
0-2 
81-15 

16-5 
1-07 

85-9 

15-36 
0-49 
84-23 

15-01 
-15 
80-4 

17-8 
2-S 

84-8 

16-1 

0-86 
83  01 

28-1 
1-7 
65-01 

33-29 
2  0 
71-9 

Buffalo. 

OOW. 

GHEK. 

Min. 

Mas. 

Aver. 

Min. 

Max. 

Aver. 

Soluble  vola- 
tile acids  by 
ReicUert  and 
Woo  1  ney's 
In.  c.  0. 

30-6 

39-3 

34-S 

24  0 

27-0 

24-5 

Milk. 

Min. 

Max. 

Aver. 

Min. 

Max. 

Aver. 


Water 



80-5 

83-64 

81-5 



86-2 

88-1 

86-23 

Total  solids  . . 

16  36 

10  / 

11-9 

14-8 

12-84 

Solids  not  Fat 

10-46 

11-5 

10-76 

89 

9-98 

9-1 

Casein 

4-4 

4-96 

4-66 

4-32 

4-6 

4-4 

Fat 

70 

9  5 

8.57 

3-14 

4-9 

3-34 

Sugar 

4-8 

5  0 

4-86 

4.8 

4-8 

4  4 

Ash 

0-7 

0-8 

0-746 

0-7 

0-79 

075 

Sp.  gr. 

10-. 1 

10-35 

MubTAKD  Oil  ...    Sp.  gr.        ...  913—915 

Hiibl.  1.  ...  97-^-100 
Sap.  Equi.   ...  280—285 


Sulphuric  acid  reaction — Immediate  green  coloration 
followed  by  brownish  discoloration. 


I  append  here  the  standards  for  milk  adopted  by 
the  various  State  Boards  of  Health,  in  other  countries, 
and  by  the  Society  of  Public  Analysts  in  England. 


Water. 

Total 
solids. 

Non-fatty 
solids. 

Fat. 

Ash. 

Sp.gr. 

p.  c. 

p.  e. 

p.  c. 

p.  c. 

p.  e. 

Society  of  Public 

Analysts 

88-5 

11-5 

9-0 

2-5 

0-7 

1030 

Not  more 
than 

Not  less 
than 

State    of  New 

York  .. 

88-0 

12-0 

90- 

3-0 

,,  Ma-ssMChusets 

87-0 

130 

„  New  Jersey 
Paris 

88-0 

12'0 

88-5 

11-5 

27- 

Now  taking  these  as  our  guide  we  can  for  our 
purposes  adopt  for  this  country,  at  least  for  Bengal, 
a  standard  which  is  a  fair  one,  so  that  the  public  will 
not  have  to  stand  at  a  discount  in  getting  their  food 
supplies  either  from  the  manufacturers  or  from  the  retail 
vendors.  1  therefore  propose  that  the  following 
standards  for  the  different  articles  be  adopted  :— 


OONSTITUENTS. 

MILK. 

Buttbr. 

Cow's. 

Buffalo's. 

Water 

Total  solids 

Non-fatty  solids . . 

Fat 

Ash 

88-5 
11-5 
8'5 
3-0 
0-7 

83-5 
16-5 
10-5 
6-0 
0-7 

Casein  and  Salt     „       1  to   2  p.c. 
Fat                      „      18  to  86  p.c. 

Ohbe. 

M7STARD  Oil. 

Cow's. 

Buffalo's. 

Sp.  gr. 

Bol.'Vol.  acids  in 
terms  of  rfeci- 
Normal  soda  by 
R.  &  W's.  me- 
thod 

Melting  point  .. 

911-912 

24  c.  c. 

34°-35'=60. 

911-913 

80-5  0.  c. 

Si"  WO. 

8p.  gr.       ..  913-915 
Hubl  I.     ..     97-100  p.c. 

Sap.  Eui    ..  280-286. 

Ha  SO4  Reaction  — Imme- 
diate    green  coloration, 
followed     by  brownish 
discoloration. 

As  regards  existing  laws  relating  to  adulteration  it 
may  be  noted  that,  unlike  the  history  of  other  countries 
in  Europe  and  America,  whose   histories    are  well 


70 


278 


SECTION  OF  PUBLIC  HEALTH. 


preserved,  we  do  not  find  either  in  the  old  days 
of  the  Hindus  any  fuither  regulation  (cf.  ch.  9 
Afanu  Sanhita)  or  in  the  days  of  the  Mahoraedan 
conquest  and  rule,  any  record  of  any  regulations 
regarding  adulteration  of  food  stuffs  in  use  ;  nor  even 
in°the  present  English  rule,  before  the  year  1860, 
the  year  of  enactment  of  the  celebrated  Indian  Penal 
Code.  But  even  the  sections  272  and  273  of  the  Code,* 
dealing  with  adulterated  food  and  drinks,  remained 
practically  as  dead  letters,  even  up  to  the  present  day, 
owing  to  technical  difficulties  in  their  application.  In 
I  he  year  1886,  owing  to  the  earnest  solicitations  of 
I  oth  the  Hindu  and  Mahomedan  communities.  Act  III 
(B.  C.)  was  passed  and  prosecutions  under  this  Act 
were  instituted  for  the  first  time  for  selling  adulterated 
ghee.  Since  then,  the  Act  II,  B.  0.  of  1888,  was  pass  d, 
incorporating  the  former  Law.  Sec.  364  of  the  present 
Act  provides  that  "  no  person  sball  sell  to  the  prejudice 
of  the  purchaser  any  article  of  food  which  is  not  of  the 
nature,  substance  or  quality  of  the  article  demanded 
by  such  purchaser,  under  a  penalty  not  exceeding 
Rs.  100  for  the  first  off'ence  and  not  exceeding  Rs.  500 
for  any  oflfence  after  a  conviction  for  a  first  offence," 
and  so  forth. 

The  section  is  comprehensive  enough,  though  there 
is  room  for  its  amendment  ;  but  as  it  is  applicable 
only  to  places  within  the  jurisdiction  of  the  Corpora- 
tion of  Calcutta,  it  has  a  limited  value. 

Practically  then  for  India  there  is  no  Act  similar 
to  the  Enghsh  Act  of  1879,  38  and  39  Vict.,  Ch.  63, 
for  the  sale  of  food  and  drugs. 

It  may  then  be  said  that  the  law  relating  to  the 
subject  of  food  stuff^s  is  in  its  infancy  yet  and  will 
take  some  time  to  develope  and  to  work  ;  but  adultera- 
tion of  almost  all  commodities  has  since  become  so 
prevalent  that  something  must  be  done  to  protect  the 
public  against  the  nefarious  trade  of  the  unscrupulous 
tradesmen,  whose  chief  object  is  to  make  wealth,  though 
it  is  at  the  cost  of  the  health  of  the  community. 

I  have  already  shown  that  the  existing  laws  are 
either  insufficient  or  inapplicable  to  meet  the  require- 
ments in  the  present  state  of  things.  Even  in  Calcutta, 
the  only  place  where  the  law  has  been  in  operation 
for  some  years,  it  will  be  seen  from  the  following 
remarks  of  the  Health  Officer  in  his  Annual  Report 
for  1891,  that  the  condition  of  the  food  supply  of 
Calcutta  has  not  improved  materially  and  he  adduced 
some  reasons  for  it.  He  remarked,  "  though  compared 
with  previous  years,  the  adulteration  of  ghee  has 
slightly  abated,  yet  the  adulteration  of  other  articles 
of  food  was  found  to  be  very  common.  The  in- 
difference of  the  public,  the  inadequate  provisions  of 

*Sec.  272,  I.  P.  C. — Whoever  adulterates  any  article  of  food  or 
drink,  so  as  to  make  such  article  noxious  as  food  or  drink,  intending 
to  sell  such  article  as  food  or  drink,  or  knowing  it  to  be  likely 
that  the  ssme  will  be  sold  as  food  or  drink,  shall  be  punished  with 
imprisonment  of  either  description,  for  a  term  wh'ch  may  extend 
to  six  months,  or  with  fine  which  may  extend  to  one  thousand 
rupees,  or  with  both. 

Sec,  273— Deals  with  the  sale  of  noxious  food  or  drink. 


the  law  on  the  subject,  and  the  clemency  of  the 
Magistrates  in  dealing  with  the  delinquents,  are  the 
main  factors  which  work  against  any  satisfactory 
improvements  being  effected  in  the  quality  of  food 
stuifs  sold  in  Calcutta."  In  the  working  of  the  Sec. 
364  of  Act  II.  B.  C.  of  1888,  the  following  legal 
difficulties  have  arisen,  thus  :  in  a  case  of  prosecution 
for  adulterating  milk  with  water,  the  Honorary 
Magistrate,  before  whom  the  case  was  heard,  held 
that  as  the  Food  Inspector  did  not  ask  for  pure  milk, 
the  case  cannot  stand.  So  the  case  for  the  prosecu- 
tion was  dismissed.  In  a  ghee  case  a  similar  plea 
was  taken  by  the  Honorary  Magistrate,  and  that  case 
was  dismissed  too.  Another  curious  case  also  happen- 
ed, in  which  an  Honorary  Magistrate  held  that,  not- 
withstanding the  fact  that  the  sample  of  ghee  brought 
by  the  Food  Inspector  for  analysis  was  adulterated  with 
other  fat  to  the  extent  of  20  per  cent.,  the  sample 
should  still  1  be  called  ghee,  so  that  the  vendor  has  not 
acted  otherwise  than  in  conformity  with  Sec.  364  of  Act 
II.  B.  C.  of  1888,  under  which  the  prosecution  was  in- 
stituted so  the  prosecution  failed  ;  but  this  case  on 
appeal  to  the  High  Court,  the  Judges,  after  setting  aside 
the  judgment  of  the  lower  Court,  convicted  the  vendor 
and  fined  him.  In  one  case  for  a  prosecution  for  adul- 
terating milk,  the  summons- even  was  not  granted  by  the 
Honorary  Magistrate,  on  the  plea  that  no  case  had 
been  made  out,  though  the  milk  was  adulterated  with 
water  to  the  extent  of  60  per  cent.,  the  Magistrate 
remarking  that  such  practice  was  common  in  this 
country,  so  it  cannot  be  called  a  case  of  adulteration. 

Thus,  it  will  be  seen  that  the  object  of  the  law  was 
defeated  in  the  instances  cited  above,  for  want  of  clear 
defitdtions  of  some  of  the  terms  of  the  Act,  but  as  it  is 
almost  impossible  to  define  the  whole  lot  of  food  stuffs 
to  obviate  such  difficulties,  I  would  beg  to  propose 
thit  the  following  clauses,  or  clauses  similar  to  them, 
should  be  inserted  in  the  Act  II.  B.  C.  of  1888,  under 
sec.  364  : — 

(a)  No  person  shall  mix  any  substance  to  reduce  or  lower 
or  injuriously  affect  the  quality  or  strength  of  any 
article  of  food,  or  abstract,  either  wholly  or  in  part, 
any  valuable  constituent  thereof,  or  substitute,  either 
wholly  or  in  part,  any  inferior  or  cheaper  substance 
with  it,  vvith  intention  to  sell  the  same  or  exposing 
them  for  sale,  as  food,  under  a  penalty  in  eacii  case 
not  exceeding  Rs,  50  for  the  first  offence,  and 
Ks.  100  for  a  subsequent  offence,  with  forfeiture 
of  the  articles  so  mixed,  abstracted  or  substituted. 

(h)  No  person  shull  sell  any  compound  article  of  food  which 
is  not  of  the  nature  or  substance  to  be  specified  in 
the  Vernacular  of  the  district,  on  tiie  label  to  be 
affixed,  in  each  of  the  articles  to  be  so  sold,  under 
a  penalty  not  exceeding  Rs.  20.  and  for  non-labelling 
Rs.  5  for  the  first  offence  an<l  Rs.  20  for  each 
subsequent  offence,  in  each  case. 

(c)  There  shall  be  appointed  a  Board  or  Committee  consist- 
ing of  the  Cheuiical  Examiner  to  Government,  the 
Health  Officer  of  the  Town  (or  if  he  be  not  an  analyst, 
the  Municipal  Analyst)  and  two  independent  public 
analysts  to  set  forth  definitions  and  exceptions,  and 
to  fix  limits  and  standards  of  quality  and  purity  of 
various  articles  of  food. 
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Witli  these  few  additions,  the  Sections  364,  365,  366 
and  367  of  Act  IL  B.  C.  of  1888  may  be  looked  upon 
as  fairly  complete  to  deal  with  the  question  of  adultera- 
tion or  unwholesome  admixture  of  food  stuffs,  and  I 
would  earnestly  solicit  that  the  Government  should 
adopt  the  same  and  extend  the  operation  of  these  sec- 
tions to  other  Municipalities  in  the  Provinces  of 
Ben<yal,  and  to  other  Presidencies  as  well. 


DISCUSSION. 

Jogendra  Nath  Datta  said  that  the  composition  of  cow's  and 
bufEalo's  milk  diifered  much,  and  therefore  they  must  not  be  com- 
pared by  tlie  same  standard.  Butter,  too,  from  different  places, 
difEered  in  composition  very  inuch  ;  he  had,  therefore,  proposed  a 
standard  in  the  hope  that  all  manufactuiiug  centres  should  he 
made  to  produce  butter  of  nearly  the  same  composition.  The 
European  standards  are  far  higher  than  those  obtainable  in  India. 

P.  W.  0' Gorman  (Midnapore)  agreed  with  Dr.  Datta  as  to  the 
variations  in  the  analyses  of  milk  and  butter  ;  they  vary  in  diiier- 
ent  countries  and  in  different  parts  of  a  country,  as  well  as  accord- 
ing to  seasons  and  nature  of  food.  Tliere  were  too  numerous  and 
varied  breeds  of  cattle  in  India.  Mr.  Howell  lately  had  compared 
the  milk  from  various  parts  of  India,  and  considered  that  the 
milk  of  a  well-fed  Indian  cow  was  equal  to  that  of  the  best 
Jersey  milk  in  England.  But  the  milk  of  ordinary  animals  in 
India  gave  very  inferior  results.  Hence  the  necessity  of  a  special 
standard  for  India. 

N.  Rudolf  (Saran)  heartily  agreed  with  Dr.  Datta's  remarks  on 
the  adulteration  of  food,  but  suggested  the  desirability  of  using 
the  standards  of  purity  laid  down  by  the  Society  of  Analysts. 

Sundarimohan  Das»  (Calcutta)  said  that  the  above  papers 
had  showed  the  necessity  for  tiie  protection  by  enactment  of 
food  and  milk.  He  said  milk  was  generally  credited  with  much 
influence  in  producing  infantile  liver  disease,  but  he  would  ask 
what  ingredient  of  milk  or  what  adulteration  ?  Other  disease, 
such  as  cholera,  had  been  traced  to  milk.  He  suggested  that  dairy- 
keepers  should  keep  registers  of  their  customers  and  suppliers 
which  should  be  open  to  the  inspection  of  sanitary  officers,  and 
that  dairy-keepers  should  be  made  to  notify  any  infectious  disease 
among  their  cattle. 

FooT-NOTG. — The  resolutions  given  above  in  Dr,  Jogendra 
Nath  Datta's  paper  were  then  put  to  the  sectional  meeting  and 
passed  unanimously. 


UNHEALTHY  TRACTS  IN  BENGAL. 

BY  W.  H.  GREGG,  D.P.H., 
Brigade-Surgeon  Lieut.-Colonel,  I,  At.  S, 

With  the  exception,  perhaps,  of  the  tract  of  country 
lying  at  the  base  of  the  Himalaya  mountains  known  as 
the  Terai,  or  the  special  region  of  malaria,  the  most 
unhealthy  part  of  Bengal  is  the  triangular  piece  of 
country  which  lies  in  the  hollow,  which  is  bounded 
by  the  high  banks  of  the  rivers  Ganges  and  Madhimati 
on  the  north  and  east,  the  elevated  laterite  soil  districts 
of  the  Sonthal  Parganas,  Birbhum,  Bankura  and 
Midnapore  on  the  west,  and  the  tidal  swamps  of  the 
Sundarbans,  which  form  the  upper  northern  boundary 
of  the  Bay  of  Bengal,  on  the  south.  The  area  of  this 
triangle,  which  is  clearly  shown  in  the  following  rough 
sketch,  is  from  15,000  to  16,000  square  miles  ;  it 
measures  about  200  miles  long  and  is  about  160  miles 
broad  at  its  base,  comprising  the  districts  of  Murshida- 
bad,   Nadia,    Burdwan,  Hooghly,    Jessore,  Khulna, 


Howrah  and  the  24- Parganas,  and  containing  a 
population  of  over  eleven  millions  : — 


160  MILES. 
BAT        OF  BENGAL. 


2.  No  part  of  this  low-lying  tract  of  country  has 
an  elevation  of  more  that  60  to  70  feet  above  mean 
sea  level  ;  in  the  24-Parganas,  Howrah  and  Khulna, 
the  greater  portion  of  the  land  is  only  from  10  to  20 
feet  high.  Drainage  is,  therefore,  an  extremely  difficult 
matter,  and  to  this,  in  addition  to  a  water-supply 
polluted  with  malarial  poison,  must  be  attributed  the 
great  unhealthiness  of  the  tract.  As  special  attention 
was  lately  drawn  to  the  subject,  in  connection  with  the 
excessive  mortality  prevailing  in  certain  portions  of 
this  part  of  Bengal,  I  spent  the  month  of  August  last 
in  making  a  laborious  inspection  of  the  locality,  with 
the  following  results. 

3.  The  most  unhealthy  portions  of  this  exception- 
ally unhealthy  tract  are  comprised  within  the  regis- 
tering circles  of  Asanpur,  Manullabazar,  Shahanagar, 
Gorabazar  and  Daulatbazar  in  Murshidabad;  Hangaon 
in  Jessore,  and  Hanskali  in  Nadia,  in  all  of  which  the 
death-rate  was  above  50  per  mille  in  1893,  which  may 
be  taken  as  an  average  year,  and  it  will  be  seen  f.  om 
the  figures  in  the  following  table  that  malarial  fever  was 
responsible  for  the  greater  portion  of  this  mortality  : — 


Death-rates  in  1893  feom 


Names  of 

O 

00 
V 

Registering 

b;g  * 

m 
a 

Circles. 

Cholera 

Small-p 

Fever. 

E  B 
a  73  J= 
s  Z 
S  M 

s.,  «  as 

Injury. 

Other  ca' 

Total. 

1 

2 

3 

4 

5 

6 

7 

8 

Asanpnr 

503 

51^44 

•29 

•29 

6  22 

63-29 

MinuUabazar  ... 

5-52 

53-08 

•24 

1'20 

Pfi8 

61-73 

Shahanagar 

7-86 

44-57 

•44 

4^6  4 

57-53 

Gorabazar 

15-51 

"08 

•5K 

1'58 

56  83 

Dtulatliazar 

6-9 1 

•02 

S9-I3 

•10 

•o6 

4  26 

51-13 

Bangaon 

•81 

44  2S 

•01 

•97 

7^fi8 

53  02 

Hanskali  ... 

2-16 

4  ;'82 

•08 

■58 

6  55 

52-21 

Averare 

5  34 

■02 

45-82 

•11 

•56 

4-65 

56-53 
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4.  It  may  here  be  mentioned  tliat  this  exceptionally 
unhealthy  tract  being,  as  already  pointed  out,  exceed- 
ingly low-lying,  it  was  found  necessary  by  the 
inhabitants,  in  order  to  prevent  total  destruction  of 
their  rice  crops  during  the  heavy  floods,  which  fre- 
(juently  occur  from  July  to  September,  to  raise  bunds 
of  earth,  so  as  to  divert  the  floods  from  the  rice-fields 
to  the  adjoining  rivers.  Some  of  these  bunds  are  of 
great  antiquity,  many  of  them  having  been  constructed 
during  the  Muhammadan  rule  in  Bengal.  By  the 
permission  of  the  Collector  of  Murshidabad,  i  was 
enabled  to  examine  some  of  the  oldest  records  on  the 
subject  in  his  office,  and  in  one  instance  I  found  allu- 
sion made  to  the  repair  of  one  of  the  principal  bunds 
situated  in  the  northern  portion  of  the  Murshidabad 
district.  The  letter  in  question  was  written  on  the 
3  th  September  1778  by  Lieutenant  Thomas  Burges, 
Superintendent  of  the  Poolbundy,  to  the  Members 
of  the  Provincial  Council  of  Revenue,  Murshidabad. 

5.  Of  the  destructive  characters  of  these  floods  I 
will  give  an  instance:  On  the  llth  September  1885 
a  great  inundation  occurred,  when  the  river  Jalinghi 
rose  29  feet  above  its  lowest  hot-weather  level,  breach- 
ing the  embankment  (Laltakuri)  referred  to  in  the 
last  paragraph.    A  vast  volume  of  water  swept  south- 
eastward across  the  centre  of  the  Murshidabad  and 
Nadia  districts  and  the  west  of  Jessore.    It  happened 
at  the  time  that  there  were  simultaneous  freshets  in 
both  the  Ganges  and  the  Brahmaputra,  and  the  waters 
of  the  former,  banked  up  at  Goalundo  by  the  latter, 
were  forced  to  find  egress  to  the  sea  by  the  rivers  of 
the  Murshidabad  and  Nadia  districts,  which  for  several 
centuries  have  been  silting  up  and  were  quite  inade- 
(juate  to  carry  such  an  immense  volume  of  water  as  the 
Ganges  was  bringing  down  from  Upper  India.  Some 
.'),000  square  miles  of  country  were  thus  flooded  to  a 
depth  of  5 — 8  feet.    The  Eastern  Bengal  Railway  was 
lireached  in  three  places  and  the  mails  had  to  be  carried 
in  steam-launches  over  a  country  which  a  few  weeks 
before  was  dry  land  covered  with  a  promising  rice  crop. 
The  resultant  distress  amongst  the  people  was  for  a 
time  very  great.    In  villages  on  any  but  high  ground 
the  mud  walls  of  the  houses  crumbled  away,  and  many 
cattle  were  drowned.    The  affected  localities  had  hardly 
recovered  from  this  great  calamity  when  they  were 
again  in  the  autumn  of  1890  overtaken  by  a  precisely 
similar  disaster,  which  for  a  second  time  destroyed  the 
crops.    The  rivers  this  time  rose  a  foot  and  a  quarter 
higher  than  in  1885,  the  crops  were  entirely  destroyed 
on  350  square  miles  of   country,  and  the  total  rice 
outturn  of  the  district  was  reduced  by  nearly  one  half. 
I  mention  these  recurring  disasters  in  order  to  show 
the  natural  disadvantages  which  the  people  of  these 
tracts  have  to  contend  against  owing  to  the  physical 
formation  of  the  land  they  live  on. 

6.  One  of  the  most  remarkable  results  of  my 
investigations  in  this  unhealthy  tract  was  the  very 
noticeable  difference  in  the  health  of  the  people  living 
in  different  parts  of  it.  Those  who  live  on  the  com- 
paratively high  lands  along  the  banks  of  the  Ganges 
litid  on  the  extensive  sand  banks  called  churs  which 


occur  so  frequently  in  the  beds  of  large  deltaic  rivers 
are  far  stronger,  healthier,  and  more  robust  than  the 
people  who  inhabit  the  centre  of  the  tract  of  country 
lying  between  the  Ganges  and  the  comparatively 
healthy  laterite  lands  on  the  west  ;  and  again  there 
is  a  remarkable  difference  in  health  even  in  the  low- 
lying  land  between  the  jail  and  asylum  population 
which  is  located  on  drained  sites  no  higher  than  the 
surrounding  country,  and  the  civil  population,  i.e.,  the 
villagers,  who  live  in  the  same  locality,  but  on  undrain- 
ed  sites.  The  latter  are  saturated  with  malaria.  They 
have  a  dull  and  weary  look,  and  are  ill  with  a  disease 
which,  though  it  causes  no  pain,  saps  all  the  springs  of 
their  energy  and  joy.  On  the  other  hand,  in  striking- 
contrast,  the  jail  and  asylum  population  in  the  same 
locality  is  healthy,  deaths  from  malarial  fever  being 
conspicuous  by  their  comparative  absence.  This  favour- 
able result  is  undoubtedly  due,  not  only  to  the  well- 
drained  sites  on  which  the  jails  and  asylums  are  situated 
and  to  proper  medical  treatment,  but  also,  and  especi- 
ally to  the  good  drinking  water  with  which  the  prisoners 
and  inmates  of  asylums  are  supplied.  The  figures  in  the 
following  table  showing  the  average  daily  population  and 
the  death-rate  from  malarial  fevers  in  the  principal  jails 
and  asylums  in  the  unhealthy  tract  of  country  under 
consideration  contrast  in  a  very  remarkable  manner  with 
the  figures  in  column  4  of  the  table  I  have  given  in 
paragraph  3  showing  the  death-rate  among  the  general 
population  in  the  same  tract.  Among  the  latter  it 
will  be  seen  that  the  average  fever  death-rate  in  1893 
was  45*82  per  mille,  while  in  jails  and  asylums  it  was 
only  1*3  per  mille  : — 


Names  op  Jails. 

Daily  average 
Btrength. 

Number  of  deaths 
per  animm  from 
maliiiial  fever. 

1 

2 

3 

M  ur  shidabad  Jail 

„        Lunatic  Asylum 
Nadia  Jail 
Jessore  „ 
Khidna  „ 
Burdwan  ,, 
Hughli  „ 

Jails  in  the  24-Parganas  ...  ^ 

222 
204 
160 
302 
34 
192 
347 
1,740 
1,262 
39 

"2 

2 
2 

Total 

4,502 

6 

7.  In  order  to  investigate  this  striking  contrast 
further,  and  to  see  what  difference,  if  any,  social  con- 
ditions of  life  made  in  the  health  of  the  people,  I  made 
an  examination  into  the  prevalence  of  enlarged  spleen, 
and  that  peculiar  swollen  and  tender  appearance  of  the 
gums  which  so  closely  resembles  the  conditions  which 
occur  in  cases  of  true  scurvy.  The  general  result  of 
the  examination  showed  that,  though  these  conditions 
appeared  to  be  closely  connected   with  malnutrition, 


UNHEALTHY  TRACTS  IN  BENGAL. 


281 


they  were,  so  far  as  I  could  make  out,  in  no  way  the 
result  of  want  of  sufficient  food,  including  vegetables, 
but  seemed  rather  to  be  due  to  the  effect  of  a  system 
saturated  with  malarial  poison.  In  all  the  cases  I 
examined — and  they  were  a  great  many — the  gums 
were  more  or  less  swollen,  dark  and  spongy,  receding 
in  almost  every  instance  and  exposing  the  teeth  which 
were  frequently  loose.  I  observed  no  ulceration  or 
sloughs  on  any  other  part  of  the  body.  The  general 
appearance  was  the  same  in  all  cases,  viz.,  a  dry  skin, 
a  sallow  and  unhealthy  look,  lustreless  eyes,  unhealthy 
yellowish  tongues  and  a  general  appearance  of  languor 
and  anaemia.  1  examined  separately  three  distinct 
sections  of  the  community,  viz.,  (1)  the  educated  and 
presumably  well-to-do  (bhadra  loks)  ;  (2)  the  village 
watchmen  (chaukidars),  who  are  for  the  most  part 
recruited  from  among  the  most  healthy  local  male 
population  ;  and  (3)  the  ordinary  villagers,  including 
adults,  children  and  infants.  As  types  of  the  educated 
classes,  I  examined,  with  the  help  of  the  local  Assistant 
Surgeons,  the  students  of  the  colleges  of  Berhampore 
and  Krishnagar,  and  of  the  schools  situated  in  various 
parts  of  the  area  in  question,  and  found  that  the  per- 
centage of  enlarged  spleen  and  swollen  gums  among 
them  were  17*48  and  22*57,  respectively.  Among  the 
village  watchmen  it  was  31'47  and  38'05,  respectively. 
Among  the  ordinary  village  population  there  was  con- 
siderable variation,  the  highest  percentage  being  in  the 
village  of  Tarackpur  close  to  Berhampore,  where  I 
found  81*2  per  cent,  of  the  people  suffering  from 
enlarged  spleens  and  41*6  per  cent,  from  swollen  gums. 
In  this  village,  which  is  a  large  one,  only  6*2  per  cent, 
of  the  inhabitants  are  over  50  years  of  age.  The 
average  percentage,  however,  of  enlarged  spleen  and 
swollen  gums  among  the  ordinary  villages  was  about 
53*64  and  35*12,  respectively. 

8.  Examining  next  into  the  effect  of  geographical 
conditions,  1  found  among  the  people  inhabiting  the 
comparatively  high  lands  along  the  Ganges  and  the 
sand  banks  already  alluded  to  an  almost  entire  absence 
of  enlarged  spleen  and  swollen  gums.  Here,  as  already 
stated  in  paragraph  6  of  this  paper,  the  people  are  as 
a  consequence  remarkably  strong,  healthy  and  robust, 
although  they  live  under  most  peculiar  conditions. 

When  I  visited  the  sand  banks  in  August  last,  viz., 
during  the  rainy  season,  I  found  that  in  one  place 
between  15  to  20  square  miles  of  homestead  land  had 
been  entirely  swept  away.  I  saw  boats  containing  the 
thatched  roofs  and  mat  walls  of  the  dismantled  cottages 
of  the  peasants  ;  in  the  same  boats  were  the  men, 
women  and  children  with  their  domestic  animals  and 
household  utensils  all  on  their  way  to  other  sand  banks 
on  which  they  had  been  promised  a  footing. 

But  more  remarkable  still  is  the  difference  already 
alluded  to  in  paragraph  6  in  the  health  of  the  people 
living  under  favourable  and  unfavourable  circumstances 
amidst  the  same  swampy  surroundings,  viz.,  the  in- 
mates of  jails  and  lunatic  asylums  as  compared  with 
the  ordinary  village  population.  The  percentage  of 
enlarged  spleen  and  swollen  gums  among  the  former 
is  very  small. 


9.  Thus  we  see  that  in  the  same  tract  of  country 
the  greatest  unhealthiness  prevails  amongst  the  un- 
fortunate people  who  inhabit  the  undrained  and  badly 
watered  villages,  and  that  a  remarkable  immunity  is 
enjoyed  by  their  more  fortunate  brethren  who  reside 
along  the  banks  of  rivers  and  on  drained  sites  which 
are  also  provided  with  a  good  water-supply. 

10.  The  large  percentage  of  persons  suffering  from 
swollen,  dark  and  spongy  gums  directed  my  attention 
to  the  food  usually  consumed  by  the  people  inhabiting 
these  unhealthy  tracts.  I  therefore  considered  it  desir- 
able to  inspect  and  weigh  the  food  ordinarily  used  by 
the  people.  I  visited  a  large  number  of  villages  and 
got  the  villagers  themselves  to  bring  the  food  which 
I  carefully  weighed  ;  much  interest  was  taken  by  the 
people  in  these  weighments  ;  the  different  articles  used 
at  the  three  meals  of  the  day  were  placed  in  separate 
groups  and  then  weighed,  the  amount  of  each  kind  of 
food  used  was  within  the  limits  shown  in  the  follow- 
ing table  : — 

Table  showing  the  food  used  by  the  villagers  inihabiiing 

the  unhealthy  tracts. 

7  to  8  A.M. —  Ounces. 
Rice  (cold)    ...  ...  10—11 

Vegetables  (roasted)        ...      6  —  7 
Salt 

Tamarind 

Oil  (mustard)  ...        \  (sometimes). 

Onions  or  chillies 
11  to  12  NOON — 

Rice  (fresh  cooked)  ...  15  — 17 

Peas             ...  ...  2  —  6 

Vegetables     ...  ...  11  — 14 

Fish             ...  ...  2-6 

Salt              ...  ...  i 

Oil  (mustard)  ...  ^ —  1 

Tamarind       ...  ...  ^ —  ^ 

Chillies  or  onions  and  spices  \ —  1 

8  to  9  P.  M.— 

Rice  (freshcooked)  ...    15  — 17 

Peas  ...  ...      2  — 4A 

Vegetables    ...  ...    11  ~14 

Fish  ...  ...  2^6 

Salt  ...  ...  i 

Oil  (mustard)...  ...        ^ —  1 

Tamarind      ...  ...        ^ — ■  | 

Chillies  or  onions  and  spices       \ —  1 
Allowance  must  be  made  for  the  extremely  succulent 
character  of  the  vegetables  used.    I  found  that  when 
milk  and  curds  were  used,  a  less  quantity  of  peas  and 
fish  were  taken. 

If  the  amounts  given  in  the  above  table  are  compar- 
ed with  the  food  tables  given  in  Parkes'  Hygiene,  it 
will  be  seen  that  the  people  of  these  tracts  have  a  suffi- 
cient and  complete  diet,  and  that  neither  the  quantity 
nor  quality  of  the  food  used  by  the  peasants  can  in  any 
way  be  held  lesponsible  for  the  terribly  unhealthy  state 
in  which  the  greater  portion  of  them  are. 

1 1.  In  this  connection  1  wish  to  mention  as  an  in- 
stance of  cause  and  effect  the  very  close  relation  there 

71 


282 


SECTION  OF  PUBLIC  HEALTH. 


is  between  obstructed  surface  drainage  and  bad  drink- 
ing water,  which  plays  such  an  important  part  in  the 
health  of"  the  peo[)le.  This  is  strikingly  illustrated  in 
the  registering  circle  of  Hanskhali  which  lies  between 
the  Krishnagar  circle  on  the  west  and  the  Echamuttee 
river  on  the  east.  A  number  of  bunds  which  were 
raised  to  protect  the  land  from  being  flooded  bound 
it  at  its  northern  part  ;  the  circle  is  divided  diagonally 
into  nearly  four  equal  portions  by  the  high  bunded 
road  passing  the  Bogoola  railway  station  to  Krishnagar 
running  from  north-west  to  south-east,  and  the  high 
banks  of  the  Chornee  river  passing  from  north-east 
to  south-west. 

The  northern  and  eastern  portions  of  this  circle  are 
especially  blocked  by  bunds,  and  consequently  malarial 
fever  is  most  prevalent  in  those  parts.  In  the  north 
the  death-rate  from  this  cause  in  18^3  was  70*9  per 
mille,  and  in  the  east  58*7,  the  average  for  the  whole 
circle  being  52'2[  per  mille.  In  the  village  of  Hans- 
khali, which  is  situated  in  the  north  of  this  circle,  there 
were  in  1893,  73  births  and  94  deaths  in  a  population 
of  583,  which  is  equivalent  to  a  death-rate  of  161*2  per 
mille.  In  many  other  villages  also  which  I  visited  in 
the  northern  and  eastern  portions  of  this  circle  the 
death-rate  from  fever  is  A-ery  high,  most  of  the  mortali- 
ty occurring  from  August  to  December.  In  the  ad- 
joining circle  of  Bangaon  in  the  Jessore  district  the 
natural  surface  drainage  is  also  seriously  obstructed, 
and  the  result  shows  itself  in  a  very  high  death-rate 
from  fever.  In  the  Ghatbaor  village  of  this  circle  it 
was  81'2  per  mille  in  1893,  in  Jeypore  it  was  72*1,  in 
Chowbana  87*7,  in  Chinili  93"3,  in  Mataria  111*4,  and 
in  Jeala  I8i*8.  Some  of  these  villages  can  only  be 
approached  during  the  rainy  season  by  wading  knee- 
deep  through  the  marshes  which  surround  them, 

12.  I  could  give  a  great  many  more  examples  of 
the  excessive  prevalence  of  malaria  in  these  parts,  but 
I  think  I  have  said  enough  of  the  great  unhealthiness 
which  prevails,  and  of  the  urgent  necessity  there  is  for 
sanitary  improvement.  The  practical  question  is,  what 
can  be  done  to  improve  the  health  of  these  people  ? 
The  late  Raja  Degamber  Mitter,  with  whose  opinion  I 
agree,  pointed  out  that  "  the  cause  of  fever,  whether  in 
its  endemic  or  epidemic  form,  was  in  the  village  itself 
and  amidst  human  habitations,  not  in  the  rice-fields  in 
its  neighbourhood."  And  Professor  von  Pettenkofer, 
of  Munich,  has  said  th(>  same  thino-.  In  his  own  words 
"  the  dwelling  ground  of  the  people  has  much  more  to 
do  with  the  origin  of  the  disease  than  has  the  surround- 
ing district  or  land."  "  There  can  be  no  doubt  as  to 
the  abnormal  humidity  of  the  subsoil  being  at  the  root 
of  malaria.  It  is  not  the  subsoil  of  the  jheels  and 
paddy  fields  that  is  to  be  looked  to  for  its  proximate 
and  exciting  cause,  but  that  of  the  fever-stricken  vil- 
lages themselves."  "  What  is  required  is  not  large 
expenditure  of  money,  but  a  careful,  constant  and 
minute  attention  to  the  drainage  of  the  villages."  As 
a  rule  "  Bengal  villages  are  several  feet  higher  than 
the  adjoining  country,  and  unless  naturally  or  artifi- 
cially obstructed  there  is  on  that  account  a  peculiar  faci- 
lity ior  their  through  drainage  "  which  should  be  taken 


advantage  of.  Not  only  should  the  village  sites  them- 
selves be  drained,  but  a  scheme  of  surface  drainage  is 
necessary  by  which  the  whole  of  the  unhealthy  tract 
of  country  which  we  are  considering  may  be  relieved 
of  its  surplus  water.  This  might  be  done  in  an  inex- 
pensive and  at  the  same  time  very  effectual  manner. 
Most  residents  in  Bengal  are  familiar  with  the  numer- 
ous and  indiscriminate  insanitary  roadside  hollows 
which  have  been  formed  by  excavations  for  earth  to 
make  or  repair  road  embankments.  Instead  of  the 
wasteful  and  unsystematic  manner  in  which  this  is  done 
at  present,  it  should  in  future  be  the  ride  that  earth 
required  for  this  purpose  should  be  dug  out  from  the 
side  of  the  road  in  such  a  manner  as  to  form  a  regular 
drain  which  could  be  used,  not  only  to  carry  away  the 
surplus  water  from  the  surrounding  fields,  but  also  to 
allow  fresh  water  from  the  Ganges  and  other  rivers  to 
flow  through  the  unhealthy  tracts  ;  the  annual  cleans- 
ing of  the  drains  and  the  removal  of  silt  would  furnish 
material  for  the  repairs  of  the  roads  at  the  same  time. 
Thus  a  double  purpose  would  be  served  by  the  same 
labour  and  at  a  minimum  of  expense.  The  District 
Board  shovdd  be  made  responsible  for  this. 

13.  To  improve  the  health  of  the  people  living  in 
these  unhealthy  tracts  it  is  also  necessary  to  provide 
them  with  good  drinking  water,  which  at  present, 
owing  to  obstructed  drainage,  is  for  the  most  part  ob- 
tained from  marshes,  tanks  and  wells  which  are  im- 
pregnated with  the  germs  of  malarial  poison.  It  is  a 
fact  that  good  drinking  water  is  scarcely  obtainable  in 
this  tract  of  country,  and  the  inhabitants  clearly  recog- 
nise this  fact.  In  all  the  villages  I  inspected  I  was 
told  by  the  villagers,  who  are  extremely  intelligent, 
that  if  they  could  only  be  supplied  with  good  water 
their  health  would  be  vastly  improved.  At  present 
many  of  them  are  too  weak  and  languid  from  the 
effects  of  malaria  to  cultivate  their  lands  effectually, 
and  have  not  even  the  energy  to  remove  the  rank  vege- 
tation which  accumulates  in  the  neighbourhood  of  their 
houses  and  which  they  know  is  one  of  the  exciting- 
causes  of  malaria.  It  is,  however,  impossible  to  im- 
prove the  drinking  water-supply  until  an  effectual  sys- 
tem of  drainage  is  provided  to  carry  off  the  surplus  and 
impure  surface  water. 

14.  As  regards  medicinal  remedies,  the  success 
which  has  attended  the  treatment  of  prisoners  in  jails 
and  the  inmates  of  lunatic  asylums  in  these  unhealthy 
tracts  naturally  suggests  that  similar  means  may,  as  far 
as  possible,  be  placed  within  the  reach  of  the  ordinary 
villager.  With  this  object  in  view,  the  Government 
recently  inaugurated  a  scheme  for  the  sale  of  pice 
packets  of  quinine  through  the  medium  of  village  post 
offices  which  is  working  with  marked  and  gratifying 
success.  Last  year  nearly  l,5001bs.  of  quinine  were 
distributed  in  this  way,  and  as  the  object  of  the  scheme 
gets  more  widely  known  there  is  everyreas  on  to  expect 
that  a  much  larger  quantity  will  be  applied  for. 

15.  With  regard  to  the  consumption  of  opium,  I 
noticed  in  most  of  the  unhealthy  places  I  have  visited 
in  these  unhealthy  tracts  that  many  people  seem  to  have 
considerable  faith,  and  not  without  cause,  in  the  medi- 
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cilial  properties  of  this  drug,  which  is  acknowledged, 
especially  in  the  case  of  elderly  persons,  to  be  a  seda- 
tive to  the  nervous  irritability  produced  by  malarial 
poison.  In  Murshidabad,  where  I  believe  malaria 
prevails  to  a  greater  extent  than  in  any  other  district 
in  Bengal,  opium  is  largely  used,  the  consumption 
being  about  1  seer  8  chitaks  to  every  1,000  persons, 
and  in  the  registering  circles  of  Asanpur  and  ManuUa- 
bazar,  which  are  the  most  unhealthy  in  the  district,  it 
is  more  largely  consumed  than  in  any  other  registering- 
circle.  In  the  district  of  Nadia  the  consumption  in 
1893-94  was  -762  of  a  seer  per  mille,  and  in  Jessore 
•49  of  a  seer  per  mille. 


WATER-LODGING  OF  THE  VILLAGES  ALONG 
THE  COURSE  OF  THE  WESTERN  JUMNA 
CANAL  AND  ITS  EFFECTS. 

BY  H.  J.  DYSON,  F.R.f.S., 
Surgeon-Captain,  I.  M,  S. 

Prkvious  to  the  year  1868,  reports  were  rife  that 
the  villages  irrigated  by  the  Western  Jumna  Canal 
were  being  severely  water-logged,  and  that,  in  conse- 
quence, the  population  was  dying  out,  and  the  land 
falling  out  of  cultivation.  So  grave  were  these  ru- 
mours that,  in  the  year  1868,  Dr.  Adam  Taylor,  then 
Civil  Surgeon  of  Delhi,  was  deputed  to  inspect  certain 
selected  irrigateil  villages  regarding  their  health,  at 
the  s-ame  time  he  had  orders  also  to  inspect  a  group 
of  unirrigated  hdrdni  vilhiges  as  a  standard  of  com- 
parison.  The  results  of  his  examination  you  will  find 
on  the  printed  tables  A  to  D  before  you.  He  used  the 
existence  of  an  enlarged  spleen  as  evidence  of  the  ill- 
health  of  the  people. 

In  consequence  of  his  report  large  portions  of  the 
Western  Jutnna  Canal  were  re-aligned  and  drainage 
schemes  were  put  in  force.  In  the  year  1892  the 
Punjab  Government  was  anxious  to  ascertain  whether 
these  measures  had  effected  any  material  improve- 
ment in  the  condition  of  the  inhabitants  of  the  canal 
area.  In  consequence  I  was  directed  by  the  Govera- 
ment  to  carry  out  an  enquiry  in  the  same  villages 
as  those  inspected  by  Dr.  Taylor,  and  on  the  same 
lines,  the  results  of  which  enquiry,  as  contrasted  with 
his,  will  be  found  on  the  printed  lists  before  you. 

For  convenience  of  examination  the  villages  were 
grouped  in  circles  named  A  to  I. 

The  villages  from  A  to  F  are  all  irrigated  by  the 
canal  where  it  has.  been  re-aligned  or  drainage  works 
have  been  or  are  being  ciirried  out. 

Circle  I,  situated  in  the  Hissar  district,  also  consists 
of  irrigated  villages,  but  no  re-alignment  has  taken 
place  in  this  area  ;  Circle  G  consists  of  unirrigated 
riverine  villages  lying  near  the  river  Jumna  ;  and 
Circle  H  consists  of  unirrio-ated  or  bdrdni  villao-es. 
We  possess,  therefore,  three  distinct  standards  for 
comparison  :  irrigated  villages,  riverine  villages,  and 
unirrigated  villages. 

By  reference  to  the  printed  lists  before  you,  you  will 
see  that  an  improvement  has  taken  place  in  all  the 


circles  of  villages  where  the  canal  has  been  re-aligned 
or  surface  drainage  carried  out,  with  the  exception 
of  one,  namely  F.  The  improvement  is  most  marked 
in  the  case  of  Circles  A  and  D,  both  of  which  are  in 
the  Karnal  district.  The  town  of  Karnal  used  to  be 
a  military  cantonment,  but  had  to  be  abandoned  on 
account  of  the  severe  unhealthiness  due  to  malaria. 

In  Circle  F,  improvements  carried  out,  dating,  as 
they  do,  only  two  or  three  years  back,  have  not  as 
yet  had  time  to  materially  benefit  health. 

Circle  I  consists  of  villages  lying  along  the  Hansi 
Branch  of  the  Western  Jumna  Canal.  This  canal  was 
first  constructed  by  the  Mughal  Kings,  and  since  it 
runs  in  the  bed  of  the  natural  drainage  line  of  the 
country,  has  naturally  water-logged  this  area  severely 
with  the  necessary  sequel  of  a  high  spleen  percentage  ; 
drainage  schemes  and  syphons  imder  the  canal  to 
allow  the  escape  of  storm  water  are  now  under  con- 
struction, lu  addition  to  this,  another  factor,  which 
undoubtedly  largely  increased  the  unhealthiness  of 
the  area,  viz.,  rice-growing,  has  ceased  to  exist,  owing 
to  the  voluntary  recognition  of  its  danger  by  the 
inhabitants,  and  an  improvement  in  health  may  be 
confidently  looked  for. 

Circle  G,  situated  in  the  Delhi  Division,  is  a  parti- 
cularly interesting  one,  for  we  see  in  it  as  severe  ill- 
health,  the  result  of  water-logging  produced  by  natural 
cause,  as  may  be  observed  in  any  irrigated  area. 

The  villages  forming  the  circle  lie  near  the  river 
Jumuii,  and  some  are  yearly  swamped  by  it.  The 
increase  of  the  spleen  average  is  significantly  coinci- 
dent with  the  proximity  of  the  village  to  the  river, 
thus — 


Yards. 

Manaoli,  distant 

from  the 

river  .. 

400  = 

57-5 

Jakhouli 

.    1,360  = 

25-0 

Khewarah 

.  28,000  = 

12  5 

Bani 

.  34.000  = 

7  5 

Chirasmi 

•  •  « 

.  33,200  == 

7-5 

The  last.  Circle 

H,  is  of 

great 

importance, 

for 

affords  a  standard  for  comparison  of  the  difference  of 
health  in  unirrigated  villages  situated  on  high  level 
ground,  which  are  not  water-logged,  and  low-lyino- 
irrigated  canal  villages. 

The  whole  of  the  irrigation  of  the  villages  in  this 
circle  is  carried  out  with  water  derived  from  wells, 
whose  general  water  level  is  from  60  to  80  feet  below 
the  surface.  This  is  a  marked  contrast  to  the  couditiou 
of  the  wells  in  the  canal  area. 

In  canal  villages,  the  general  water  level  in  the 
weather  ranges  from  5  to  10  feet  ;  equally  marked  is 
the  difference  in  the  spleen  average  of  3'3-i  as  com- 
pared-with  averages  in  ciiual  villages  in  Circles  B  and 
F  of  41-11  and  40-00. 

In  carrying  out  these  investigations  the  spleen  test 
was  used  ;  in  each  village  twenty  adults  and  twenty 
child  ren  were  examined  for  the  existence  of  enlaroed 
spleens.    In  large  towns  fifty  adults  and  fifty  children 
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were  examined  ia  each   quarter.    The    adults  were 
grouped  in  classes,  thus  :  — 

Brahmins  and  Faqirs. 
Hindu  cultivators. 
Mussalman  cultivators. 
Baniahs  or  shop-keepers. 
Artizans. 
Menials. 

The  size  of  the  spleen  was  also  registered  under 
the  following  heads  : — 

1.  Very  large — extending    across  the  median  line. 

2.  Large — extending  up  to  the  median  line. 

3.  Medium  of  the  five  classes. 

4.  Considerably  enlarged. 

5.  Slightly  enlarged,   i.e.,  could  be  felt  under  the 

ribs. 

Dr.  Dempster  was  the  first  person  to  select,  in  the 
year  1845,  the  existence  of  an  enlargement  of  the 
spleen  as  the  indicator  of  the  amount  of  malarial 
disease  existing  in  the  locality,  and  Dr.  Taylor  and 
myself  also  followed  bis  practice. 

Enlargement  of  the  spleen  is  a  disease  which  is 
fortunately  so  placed  that  it  can  be  detected  with  cer- 
tainty and  extreme  facility,  by  the  touch,  and  it  can- 
not be  either  feigned  on  concealed,  and  returns  com- 
piled from  observation  of  its  prevalence  are  records  of 
solid  and  substantial  ficts,  and  not  abstruse  c  ^nje -ture 
on  theoretical  conclusions.  Of  course  all  attacks  of 
fever  do  not  necessarily  produce  enlarged  spleen,  but 
some  do,  and  it  is  fair  to  consider  that  the  number 
doing  so  will  be  proportionate  to  the  whole. 

Had  this  test  not  been  applied,  it  is  difficult  to  under- 
stand how  any  reliable  information  coold  have  been 
obtained  on  the  health  of  the  people.  It  was  often  a 
matter  of  surprise  to  find  by  the  spleen  test  "  a 
slightly"  or  "considerably  enlarged  spleen  "  in  persons 
whose  outward  appearance  gave  no  indication  of  its 
existence. 

This  test  is  of  immense  value  when  drainage  schemes 
are  carried  out  in  connection  with  an}'  town  or  area. 
For,  if  before  the  drainage  scheme  is  carried  out,  the 
spleen  average  is  taken,  and  then  again  after  an  interval 
of  ten,  fifteen  or  twenty  years,  most  accurate  and  reliable 
evidence  can  be  obtained  as  to  whether  the  people  have 
benefited  by  the  drainage  or  not.  In  cases  also  where 
new  canals  or  their  distributaries  are  aboat  to  be  con- 
structed, this  test  could  always  be  used  with  advantage, 
for  it  affords  accurate  data  for  future  examinations. 

When  making  a  spleen  examination,  great  care  was 
exercised  to  take  only  those  passing  to  and  fro  about 
the  place  ;  and  all  persons  obviously  sick,  brought  up 
in  the  hopes  of  obtaining  treatment,  were  rejected, 
in  order  that  the  absolute  amount  of  sickness  should 
be  gauged  as  correctly  as  possible,  and  everything 
likely  to  render  the  average  greater  than  the  actual 
state  of  the  case  should  be  excluded. 

Though  the  re-alio;nment  of  the  canal  has  done 
much  to  improve  the  health  of  the  population,  yet  the 


system  of  surface  and  deep  drainage  has  also  greatly 
contributed  to  this  improvement.  The  Western  Jumna 
Canal  area  is  now  lined  with  shallow  surface  drains 
connecting  one  village  jhil  or  pond  with  another  and 
ending  in  deep  subsoil  drains.  All  deep  and  large 
village  ponds  are  being  drained  so  that  they  only  con- 
tain sufficient  water  for  the  use  of  the  cattle  during  the 
hot  weather  and  no  more.  Large  areas  of  ground  which 
used  to  he  occupied  by  sheets  of  water  are  now  d  ry  and 
brought  under  cultivation.  So  much  so  is  this  the 
case,  that  keen  sportsmen  declare  that  the  canal  area 
which  used  to  be  famous  for  its  duck  and  snipe 
shooting  is  now  being  steadily  ruined. 

A  typical  instance  of  the  great  improvement  pro- 
duced by  drainage  may  be  noted  in  the  case  of  Mehmud- 
pur,  in  the  Rohtak  district.  Of  this  village  Dr.  Taylor 
writes  :  "  Take  Mehmudpur,  here  52  5  per  cent,  shows 
an  amount  of  malarial  disease,  the  causes  of  which 
can  be  appreciated  at  a  glance  ;  a  huge  swamp  filled 
with  alligators  and  water-fowl  runs  to  the  walls  of 
the  village  ;  the  water  in  the  wells  is  not  a  foot 
below  the  surface  ;  great  complaints  of  sickness  were 
made." 

This  village  has  been  thoroughly  drained  since  the 
swamp  has  disappeared,  and  its  place  is  now  occupied 
by  crops,  and  the  spleen  percentage  has  dropped  from 
52*5  to  22'5.  Numerous  other  such  instances  could 
be  cited,  but  time  will  not  allow  of  it. 

Water-logging  may  be  due  to  several  causes.  In  the 
canal  villages  it  is  generally  due  to  proximity  to  the 
canal  or  its  numerous  distributaries,  to  excessive  and 
unnecessary  irrigation,  or  to  the  canal  and  its  branches 
obstructing  the  natural  drainage  channels  of  the  neigh- 
bourhood, thus  causing  itlie  formation  of  jhil  and 
marshy  swamps.  W^ater-logging  is,  however,  also 
caused  by  low-lying  villages  on  the  banks  of  a  river 
being  swamped  by  an  overflow  from  the  river  itself,  as 
in  the  case  of  Circle  G  mentioned  above. 

Ihe  crops  which  most  directly  tend  to  produce 
water-logging  are  rice  and  sugarcane  ;  of  these  sugar- 
cane is  the  woi'st,  for  rice  is  only  about  three  months 
on  the  ground,  while  sugarcane  needs  seven  months 
for  its  growth  ;  and  both  need  large  quantities  of 
water. 

The  most  striking  feature  in  all  water -logged 
villages  is  the  high  well  water  level.  Along  the  Wes- 
tern Jumna  Canal  it  is  rare  to  find  a  well  whose  water 
level  is  more  than  fifteen  feet  below  the  surface  ;  five  to 
ten  feet  being  the  general  average  even  in  the  middle  of 
the  cold  weather.  During  the  rains  the  well  water  is 
so  high  in  many  canal  villages  that  the  villagers  do  not 
need  to  employ  a  rope  to  draw  water,  but  merely  dip 
their  lotas  into  the  well  to  obtain  it. 

That  this  high  water  level  in  the  irrigated  areas 
is  due  to  the  introduction  of  canal  irrigation  is  shown 
by  the  fact  that  at  many  wells  may  be  seen  a 
deserted  bullock-run  of  forty  to  sixty  feet,  which 
existed  before  the  canals  were  constructed,  the  contents 
of  which  wells  are  now  only  five  to  ten  feet  from  the 
surface. 
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I  may  mention  here  tliat,  in  the  rainy  season  of  1894 
in  Amritsar,  so  (jreat  was  the  pressure  on  the  ground 
water  that  it  actually  poured  out  of  the  mouths  of  some 
of  the  wells  on  to  the  dry  ground  round  them. 

The  effects  of  continuous  water-logging  are  wide- 
spread, for  they  iiffect  alike  human  beings,  cattle,  the 
soil,  and  the  water-supply. 

In  the  case  uf  human  beings,  the  first  effect  is  shown 
by  constant  attacks  of  fever,  usually  of  an  intermittent 
type,  though  remittent  is  not  uncommon.  Subsequent 
to  this  come  ansemia,  scurvy,  enlai'ged  spleen,  impo- 
tency  and  a  hig'h  death-rate. 

Its  effects  on  the  soil  are  also  marked.  If  the  water- 
logging is  severe,  a  white  efflorescent  deposit  of  reh 
soon  appears  on  the  surface  of  the  ground,  and  when 
this  occurs  over  large  areas,  it  imparts  the  appearance 
of  a  recent  heavy  fall  of  snow.  In  this  deposit  not  a 
blade  of  gras-i  can  be  seen,  and  Icikar  and  dliak  trees, 
stunted  and  puny,  struggle  for  an  existence,  and  the 
land  necessarily  falls  out  of  cultivation. 

The  only  tree  which  will  grow  at  all  freely  in  land 
damaged  by  reh  is  the  jal  {Salvadora  indica),  and  its 
wood  is  so  poor  and  so  full  of  salt  that  it  is  unsaleable 
even  as  fuel  ;  it  absorbs  saline  matter  readily,  and  its 
leaves  have  a  saline  taste.  This  tree  might,  therefore, 
be  used  when  an  attempt  is  being  made  to  reclaim  Luid 
destroyed  by  reh. 

When  the  water-logging  is  not  so  severe,  reh  is  found 
mixed  in  the  soil,  decreasing  its  fertility,  so  that  only 
very  inferior  cro[)S  and  ha.  sh  wiry  grasses  of  low  nu- 
tritive value  are  produced. 

In  the  Punjab  the  cattle  are  largely  dependant  on 
such  grass  as  they  can  find,  but  as  the  grass,  owing  to 
the  presence  of  reh  in  the  soil,  contains  very  little 
nourishment,  they  are  practically  half-starved.  Round 
such  water-logged  villages  may  be  seen  numbers  of 
under-sized,  emaciated  cattle,  with  harsh  staring  coats. 
This  ill-health  of  the  cattle  re-acts  again  on  the  in- 
habitants in  two  waj'S  :  first,  the  milk  supply,  which 
is  one  of  the  staple  foods  of  the  people,  is  curtailed  in 
quantity  and  depreciated  in  quality  ;  secondly,  the 
plough  bullocks,  owing  to  their  inferior  physical  con- 
dition, are  less  fit  to  carry  on  their  work.  In  addition 
to  this  during  the  rainy  season  large  numbers  of 
cattle  die  from  a  peculiar  swelling  of  the  glands  in  the 
throat,  accompanied  by  some  salivation.  Others  suc- 
cumb with  dysenteric  symptoms. 

Again,  owing  to  the  presence  of  large  quantities  of 
reh  in  the  soil,  the  water  in  the  wells  becomes  brackish, 
or  even  unfit  to  drink,  and  dysentery  is  not  uncommon 
in  these  villages.  Unfortunately  the  people  cannot  be 
induced  to  drink  the  canal  water,  which  is,  as  n  rule, 
purer  than  the  well  water.  This  picture  naturally  re- 
fers to  very  severely  water-logged  villages  only,  and 
these  fortunately  are  rare  now,  and  tending  to  become 
less  in  number,  but  many  gradations  may  be  seen  in 
the  canal  area. 

One  of  the  gravest  evils,  and  one  which  is  particu- 
larly felt  by  the  Hindus,  '.s  the  impotency  so  com- 


monl}'  found  in  water-logged  villages,  which  results 
from  the  deterioration  of  health  produced  by  constant 
attacks  of  fever  and  the  presence  of  an  enlarged  spleen. 
The  men  in  these  villages  freely  acknowledge  it, 
and  beg  for  some  medical  remedy.  As  regards  impotency 
in  women,  the  subject  is  naturally  a  very  delicate  one, 
and  any  information  on  this  point  is  very  difficult  to 
obtain.  But  if,  however,  the  existence  of  sexual  desire 
precludes  the  presence  of  impotency,  then  the  women 
do  not  suffer  in  anything  like  the  same  degree  as  the 
men  ;  for  many  were  the  complaints  made  in  villages 
that,  owing  to  the  impotent  condition  of  the  men,  the 
women  showed  a  decided  tendt'ncy  to  lead  loose  lives. 

The  birth  and  death-rates  of  these  canal  villages 
have  been  so  recently  registered,  and  are  so  faulty, 
that  much  reliance  cannot  be  placed  on  them.  Orders 
have,  however,  rec  ntly  been  issued  by  H'S  Honor  the 
Lieutenant-Governor,  directing  a  careful  registration 
in  this  area.  But  it  is  easy  to  see  under  the  circum- 
stances mentioned'  above  that  a  high  death-rate  and  a 
low  birth-rate  may  be  expected.  The  chief  registered 
cause  of  death  in  the  canal  area  is  feA'er.  But  it  is 
not  fair  to  ascribe  all  the  deaths  registered  as  fever 
to  that  disease  alone.  The  village  Hakim  is  un- 
doubtedly a  potent  factor  in  raising  the  death-rate. 
For  when  a  man  is  suffering  from  fever,  he  is  allow- 
ed no  milk  by  the  Hakim,  for  they  say  it  is  heating 
and  produces  cough  and  causes  phlegm.  As  a  general 
rule,  only  extremely  small  quantities  of  water,  with  a 
sufficiency  of  drugs  and  charms  dissolved  in  water, 
are  administered.  Can  it  be  a  source  of  surprise  that, 
under  such  a  course  of  treatment,  numbers  succumb 
to  an  attack  of  fever  ?  I  have  been  called  in  frequently 
to  see  patients  suffering  from  remittent  fever  of  from 
nine  to  fifteen  days  standing,  who  during  that  period 
have  received  nothing  in  the  shape  of  nourishment, 
except  a  few  mouthfuls  of  water  and  drugs.  The 
attitude  of  the  generality  of  the  people  of  the  Punjab 
regarding  quinine  is  curious.  The}^  maintain  that  it 
heats  the  body,  and  that  the  only  remedy  for  this  is 
to  drink  large  quantities  of  milk  ;  but  as  this  is  expc/i- 
sive,  they  frequently  decline  to  use  quinine.  Recently, 
since  quinine  has  been  more  appreciated,  Hakims  have 
begun  to  allow  patients  suffering  from  fever  to  drink 
milk  if  they  have  taken  quinine,  but  not  otherwise. 
It  is  a  curious  paradox  that  the  heating  of  the  body 
produced  by  taking  quinine  can  only  be  assuaged  by 
drinking  milk,  yet  when  the  body  is  heated  as  a  result 
of  fever  milk  is  contra-indicated. 

Up  to  the  present  we  have  only  considered  the  evils 
resulting  from  canal  irrigation,  but  there  is  another  side, 
and  one  which  is  thoroughly  appreciated  by  the  cultivator, 
and  that  is,  his  great  improvement  in  monetary  matters. 
The  style  of  living  and  di-ess  is  far  higher  in  irrigated 
than  in  unirrigated  villages,  and  previous  to  the  construc- 
tion of  the  canal  in  many  villages  there  did  not  exist  a 
single  masonry  (pukka)  house,  where  now  masonry 
houses  have  become  common.  So  great  is  the  desire 
for  irrigation  that  in  Circle  H  of  unirrigated  vilLiges, 
where  the  percentage  is  so  low,  and  the  health  so  good, 
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the  people  are  clamouring  for  an  extension  of  the  canal, 
though  they  are  perfectly  aware  of  the  comparatiy© 
ill-health  in  the  canal  villages. 

1st. — The  first  and  most  important  remedy  to  be 
carried  out  in  the  case  of  water-logged  villages  is  a 
proper  system  of  surface  and  deep  drainage.  If  the  latter 
cannot  be  accompli-shed,  great  benefit  may  bw  obtained 
by  the  former  method  by  reducing  the  level  and  size 
of  village  ponds  and  of  marshes. 

2nd. —  T/ie  sale  or  free  distribution  of  quinine  in  the 
fever-stricken  villages. — In  the  Punjab,  till  the  people 
more  thoroughly  renlize  the  value  of  quinine,  it  will 
probably  have  to  be  given  free. 

3rd. —  Curtailing  the  amount  of  irriqation.~  This  will 
necessarily  occur  in  tiie  Western  Jumna  Canal,  for  a 
new  and  large  distributary,  called  the  Sirsa  Branch,  has 
recently  been  constructed,  and  large  quantities  of  water 
which  uspd  to  pass  down  the  main  line  will  now  be 
directed  down  it  ;  and  in  consequence  the  villagers  liv- 
ing along  the  main  line  will  be  obliged  to  be  more 
economical,  and  this  will  in  all  probability  benefit  their 
health. 

4th. — In  improving  the  condition  of  village  wells. — I 
would  here  suggest  a  simple  remedy  in  connection  with 
them,  that  is,  to  cut  shar(  ly  downwards  and  outwards 
the  upper  two  layers  of  brick  forming  the  top  of  the 
coping  of  the  well.  This  will  prevent  people  standing 
on  the  mouth  of  the  well  with  dirty  fe^t,  from  washing 
their  clothes  on  the  mouth,  or  resting  dirty  vessels  on 
it.  This  system  is  automatic  and  does  not  require  the 
presence  of  subordinate  officials  to  ensure  its  proper 
working,  thus  avoiding  any  tendency  to  oppression  on 
their  part.  In  connection  with  this  scheme  there  is 
one  point  to  be  remembered,  either  the  mouth  of  the 
well  must  have  on  its  internal  circumference  a  circular 
rim  of  wood,  or  a  forked  stick  with  a  small  roller  on  it 
must  be  erected  over  the  mouth  of  the  well  ;  the  latter 
method  is  preferable.  If  these  precautions  are  not 
taken,  the  people  will  complain,  and  naturally,  that 
their  well  ropes  are  rapidly  worn  away  by  friction 
against  the  sharp  edge  of  the  coping.  This  form  of 
well  might  be  found  useful  iu  general  village  sanitation 
and  is  essentially  simple. 

In  conclusion,  after  consideration  of  the  various 
statements  laid  before  you,  I  venture  to  think  that  there 
can  be  little  or  no  doubt  that  the  Western  Jumpa 
Canal  undoubtedly  exerted  in  former  times  a  most 
baneful  influence  on  the  health  of  the  population.  It 
is,  therefore,  a  matter  for  congratulation  that  this  evil 
was  recognized,  and  steps  promptly  taken  to  ameliorate 
the  condition  of  the  people.  That  the  remedies  applied 
have  exerted  a  most  beneficial  effect  can  be  recogniz- 
ed by  a  glance  at  the  returns  showing  the  results  in  the 
examinations  of  1868  and  1893.  The  excellent  results 
attained  cannot  fail  to  stimulate  officers  in  charge  of 
canal  areas  to  renewed  exertions,  and  I  venture  to 
think  we  may,  with  confidence,  look  forward  to  a 
time  when,  owing  to  the  scientific  alignment  of  canals 
a;nd  their  distributaries,  we  shall  find  a  healthy  as  well 
as  a  prosperous  canal  population. 
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Classes  of  spleens  used  in  the  spleen  test:  — 

1.  Very  large — extending  across  the  medium  line  of 

abdomen. 

2.  Large — extending  up  to  the  medium  line. 

3.  Medium — the  midiura  of  the  5  clas'^es. 

4.  Considei  ably  enlarged — tht;  medium  of  3  and  5. 

5.  S  ightly  enlarged — can  be  felt  uuder  the  rios. 

B. 

Towns  and  villages  in  lohich  the  spleen  percentage  has 
markedly  decreased  since  the  year  1868. 

Dr.  Dyson. 

}5-2[  Circle  A. 
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Average  percentages  of  persons  found  to  he  suffering  from 
enlargement  of  spleen  in  villages  inspected  hy  both 
Dr,  Taylor  and  Dr.  Dyson. 
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The  following  are  the  numbers  on  which  the  above 
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SANITARY  ARRANGEMENTS  AT 
KUMBH  FAIRS. 

BY  G.  HTJTCHESO.V,  M.D., 
Sric/ade-Surgeon-Lieut.-Colonel,  J.  it.  3. 

The  Kiimbh  fairs,  which  take  place  at  Hardwar  and 
Allahabad  at  recurring  intervals  of  twelve  years,  are 
the  largest  and  most  important  religious  festivals  that 
take  place  in  India  or  probably  elsewhere.  In  view  of 
the  occurrence  of  grave  epidemics  of  cholera  at  these 
great  assemblages  in  the  past,  and  the  probability  of  the 
recurrence  of  such  epidemics  at  the  last  Kumbh  fair 
at  Hardwar  in  1891,  and  of  the  Kumbh  fair  at  Alla- 
habad this  year,  the  duties  and  responsibilities  of  the 
Provincial  Sanitary  Authority  were  determined  by  the 
necessity  of  preventing  the  outbreak,  or  limiting,  as  far 
as  practicable,  the  incidence  of  the  disease. 

2.  Of  Kumbh  fairs  at  Hardwar  previous  to  1867 
"very  little  remains  on  record,  but  that  little  is  a 
record  of  di&ease  and  death : "  so  wrote  the  Sanitary 
Commissioner  in  describing  the  Kumbh  mt^a  of  1879, 
which,  like  that  of  1867,  was  characterized  by  a  severe 
outbreak  of  epidemic  cholera. 

3.  As  late  as  th  former  Kumbh  mdd  at  Allaha- 
bad of  1882,  the  sanitary  arrangements  of  such  fairs 
were  of  a  primitive  kind.  The  following  quotations 
from  the  official  sanitary  report  for  1881  indicate  the 
inadequacy  and  imperfect  nature  of  the  sanitary  con- 
trol or  almost  complete  absence  of  any  sanitary  ad. 
ministration  of  these  assemblages.  Doctor  Planck,  the 
then  Sanitary  Commissioner,  writes: — 

"Almost  from  the  iirst  day  of  my  arrival  at  the  fair,  mvich 
inconvenience  was  experienced  from  the  unpleasant  state  of 
the  atraosfihere  in  and  around  my  camping-place  at  Alopi 
Bagh,  situated  between  the  village  of  that  name  and  Dara- 
ganj.  And  turning  my  attention  to  this  circumstance,  so 
soon  39  I  had  relief  from  the  ptudy  of  the  fair  site  itself,  a 
condition  of  widi^spread  defilement  of  the  snrfnce  was  dig- 
clofed — widespread  and  general  to  an  extent  surpassing  any 
thing  of  previous  experience  in  all  my  years  of  Sanitary  Com- 
missionersliip.  This  great  evil  was  and  could  never  be  pro- 
perly dealt  with.  On  the  ninth  day  of  the  fair,  I  was 
driven  to  vacate  ray  camping-ground," 

It  may  thus  be  fairly  assumed  that  while  ordinary 
conservancy  was  little  attended  to,  no  systematic  general 
or  special  sanitary  precautions  were  adopted  on  such 
occasions. 

4.  Prior  to  the  occurrence  of  the  last  Kumbh  fair  at 
Hardwar  in  1891,  the  principal  local  officials,  includ- 
ing the  Civil  Surgeon  of  the  district,  pronounced,  in  un- 
mistakable terms,  against  according  sanction  to  the  as- 
semblage of  a  vast  concourse  of  pilgrims  when  the 
indications  were  considered  amply  sufficient  to  cause  the 
gravest  apprehension  of  a  serious  outbreak  of  cholera  if 
the  fair  were  not  absolutely  prohibited  by  G-overnment. 

5.  The  local  Medical  officer,  the  Civil  Surgeon  of 
the  district,  communicated  officially  with  the  Inspector 
General  of  Civil  Hospitals  and  the  Commissioner  of  the 
Division  in  these  terms : — 

"  In  view  of  the  approaching  Kumbh  meld  at  Hardwar,  I 
feel  it  incumbent  on  me  to  bring  to  your  notice  the  following 


288 


SECTION  OF  PUBLIC  HEALTH. 


facts  wliicli  must  be  considered  gravely  significant  of  a  serious 
epideiiiic  of  cholera  arising  should  a  large  collection  of  people 
be  permitted  to  assemble  at  Hard  war  this  spring. 

"  It  eannoi  be  said  that  the  prevalence  of  cholera  throughout 
the  (li-ti  ict  was  anything  unnsual  in  severity  last  year,  as  the 
mortality  was  only  a  little  over  600.  If  however  the  incidence 
of  the  disease  be  examined  in  deta  l.  it  will  be  seen  that  from 
about  the  middle  of  September  to  the  23  d  Oitober,  though 
sporadic  cases  were  reported  from  various  villages  throughout 
the  district,  yet  in  none  did  the  disease  assume  any  tiling  ap- 
proaching an  epidemic  character  until  the  23rd  October,  on 
which  date  at  a  village  called  Bliulni  in  the  Gangetic 
kbadir,  and  a  few  miles  from  Hardwar,  four  cases  with  four 
deaths  were  reported.  On  the  following  dny  were  reported 
twenty  cases  with  twenty  deaths,  and  on  the  following  day 
twenty-eight  seizures  with  f>ix  deaths.  The  epidemic  Iwsied 
up  to  the  10th  of  November,  and  during  that  time  there 
were  seventy-one  seizures  aud  thirty-nine  deaths. 

The  occurrence  of  this  efiidemic  thus  late  in  the  year  in  a 
locality  which  had  hitherto  bepn  free  from  the  disease  and 
ominously  situated  on  the  Gangetic  khadir,  forcibly  reca  l  the 
similar  conditions  which  preceded  the  cholera  epidemic  of 
1879,  and  of  itself  might  be  considered  sufficient  to  warrant 
the  closing  of  Hariwar  to  pilgrims  this  year.  I  have  how- 
ever juot  received  from  the  Magistrate  of  the  district  the  cho- 
lera returns  of  Kumaun  from  the  29th  to  the  2nd  February, 
from  wliiuli  it  ia  shown  that  during  those  few  days  there  have 
been  twenty-eight  seizures  with  tweiity-three  deaths  in  the 
variotis  villages  along  the  route  which  would  be  followed  by 
intending  pi  grims  to  Hardwar,  four  of  the  seizures  occurring 
in  pilgrims  returning  from  Hardwar.  When  it  is  remem- 
bered that  it  was  by  the  Kumaun  pilgrims  tliat  cholera  was 
introduced  into  Hardwar  in  1879,  these  returns  are  most 
signiSi'aiit  and  appear  to  me  to  urgently  necessitate  the 
stopping  of  the  approaching  fair. 

The  occurrence  then  of  a  cholera  epidemic  in  the  Gangetic 
khadir  n^-ar  Hardwar  in  October  and  November  last  year,  the 
very  utmsual  prevalence  of  cholera  throughout  Kumaun  in 
1890,  am]  above  all  the  recent  appearance  of  cholera  of  a 
morit  virtilent  type  along  the  pilgrim  routes  through  Kumaun 
to  Hardwar,  constitute  such  powerful  factors  in  the  production 
of  cholera  at  Hardwar  and  its  S(>read  thence  throughout  India 
that  I  believe  the  most  complete  sanitary  arrangements  will 
be  powerless  to  prevent  its  spread  should  the  contemplated 
fair  at  Hardwar  be  permitted  to  take  place  " 

6.  This  communication  was  likewise  addressed  in 
protest  to  the  Sanitary  Commissioner  as  a  warning  in 
some  measure  that  the  most  complete  sanitary  measures 
would  be  powerless  to  the  spread  of  cholera  should 
the  contemplated  fair  at  Hardwar  be  permitted  to 
take  place. 

7.  However  the  Sanitary  Commissioner  held  to  the 
view  which  he  had  definitely  promulgated  in  a  note 
published  in  the  Annual  Report  of  the  Sanitary 
Commissioner  with  the  G-overnment  of  India  for 
1887,  and  was  commented  in  a  Times'  leader  in  June 
1889,  that  cholera  is  a  preventible  disease,  and  that  it  is 
possible,  as  far  as  human  foresight  and  provision  can 
allow,  to  prevent  cholera  fi'om  arising  in  these  big  fairs, 
or,  if  imported  from  the  outside,  to  prevent  its  spread. 
Th3  success  of  measures  taken  with  this  view  is  now  a 
matter  of  history  and  has  been  referred  to  by  the  Times 
in  a  loader,  dated  2iid  February  1892,  in  the  addresses 
delivered  by  Mr.  Ernest  Hart,  the  editor  of  the  British 


Medical  Journal,  Dr.  IQein,  the  adviser  of  the  Local 
Grovernment  Board,  and  Dr.  Simpson,  Health  Officer 
of  Calcutta,  who  has  personally  se^n  and  recorded 
the  arrangements  as  observed  at  both  Kumbh  fairs. 

8.  The  advice,  therefore,  to  Grovernment  before  the 
great  assemblage  at  Hardwar,  and  few  can  measure  the 
official  importance  of  such  advice  given  contrary  to 
other  expert  opinion,  was  thus  confidently  given  that 
the  great  Kumbh  fair  should  not  be  prohibited,  but  that 
efforts  should  be  directed  to  prevent  people  coming 
from  infected  tracts  attending  the  fair,  and  that  every 
endeavour  should  be  made  to  prevent  an  outbreak  of 
cholera  by  removing  all  causes  which  science  shows  to 
be  predisposing  to  the  disease,  so  that  it  might  not 
originate  in  the  fair,  and,  if  imported,  it  should  not 
spread. 

9.  Preliminary  arrangements  at  these  great  fairs  are  now 
made  with  the  purpose  of  loca'iug  the  as.-emblage  on  the 
cleanest  possible  area  and  in  a'  tually  seeing  that  the  area, 
whether  it  compri:Je3  hou'^es,  huts,  dwellings  or  encampments 
of  whatever  kind,  is  actually  clean  atid  fit  and  ready  for 
occufiation.  Preliminary  arrangements  were  in>tituted 
months  before  the  great  assemblage  at  Hardwar  and  weeks 
before  that  at  AllahaHad,  and  the  police,  medical,  sanitary 
and  conservancy  staS  also  then  fully  determined. 

10.  In  the  final  arrangements  the  sites  for  encampment 
are  laid  out  in  regular  and  systematic  order,  in  sections  and 
blocks,  broad  roadways,  minor  roadwajs  and  hmes,  at  right 
angles  to  each  other,  in  regular  succession.  The  entire  area 
of  the  fair  is  divided  into  cotnbined  police,  medical  and  sani- 
tary sections,  each  under  the  charge  of  a  police  officer  with 
a  staff  of  constables,  watchmen  and  medical  sub()rdinate3 
and  assistants,  each  and  all  assigned  sanitary,  in  addition  to 
their  other,  duties.  The  combined  estalilishments  from  the 
sanitary  patrol  in  each  section  and  each  constable  and  watch, 
man,  medical  and  sanitary  subordinate,  is  assigned  a  fixed 
beat  and  definite  duty  with  explicit  instructions  to  : — 
(1)  prevent  overcrowding  ;  (2)  see  to  surface  cleanliness  ; 
(3)  give  notice  of  and  remove  nuisances  ;  (4)  report  offend- 
ers ;  (5)  remove  promptly  and  carefully  those  sick  of  in- 
fectious diseases  ;  and  (6)  see  to  the  proper  locating  of 
baggage  and  other  animals.  Conservancy  arrangement  is  full 
atid  complete,  and  a  large  body  of  swee|iers  utider  jamadars 
profierly  arranged  gangs  are  employed  on  conservancy  and 
scavenging  duty. 

11.  The  effective  inspection  of  each  section  of  the  fair  ia 
maintained  by  the  police,  medical  and  sanitary  subordinates 
acting  under  the  Deputy  Sanitary  Commissioner,  who  reports 
direct  to  the  Sanitary  Commissioner. 

12.  There  are  many  lines  of  defence  against  cholera. 
The  most  exacting  preliminary  precautions  with  respect 
to  surface  cleanliness  of  site,  dwellings,  huts  and  encamp- 
ment are  requu-ed.  Then  there  is  the  careful  guarding 
of  the  water-supply :  the  preservation  of  the  sacred 
pools  and  ghats  from  undue  pollution  and  contamina- 
tion, in  passing  strong  currents  of  fresh  water  through 
them  and  permitting  the  free  flow  of  the  river  or  the 
stream ;  the  examination  of  the  food-supplies  ;  the 
systematic  organization  of  the  conservancy  staff  and 
establishments  ;  the  regulation  of  the  crowds  in  transit, 
in  camp,  in  procession,  at  bathing  ghats  ;  the  prompt 
notification  of  sickness  of  a  ^choleraic  or  infectious 
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nature  by  a  special  detective  staff  ;  the  isolation  and 
proper  care  of  the  sick  in  organised  hospitals  ;  the  im- 
mediate clearance  and  disinfection  of  the  infected 
or  supposed  infected  areas ;  the  rapid  removal  of  sewage, 
filth  and  rubbish  beyond  inhabited  site,  and  attention 
to  drainage  within  the  occupied  area  ;  the  full  utilization 
of  sanitary  police  and  cordons ;  the  employment  of 
detective  agents  for  sickness  and  to  complete  sanitary 
supervision  and  control  by  sanitary  police  and  other 
officers. 

13.  The  key  to  the  success  of  the  arrangements  is 
(1)  the  preservation  from  pollution  and  contamination 
of  the  public  water-supplies  and  the  free  flow  of  fresh 
water  at  bathing  ghats  ;  (2)  the  strictest  attention  to 
every  detail  in  conservancy  and  scavenging  ;  (3)  the 
immediate  personal  supervision  of  establishments  by 
the  sanitary  and  olher  officers  concerned  ;  and  (4)  the 
prompt  notification  of  disease  and  clearance  and  dis- 
infection of  any  infected  or  supposed  infected  area  on 
the  fair  site.  It  is  by  such  precautions  only  that  we 
can  prevent  the  occurrence  of  cholera,  or  limit  the 
incidence  of  the  disease,  when  it  appears  in  these  great 
gatherings  of  the  people. 

14.  The  general  sanitary  arrangements  of  the 
great  Kumbh  fair  of  1891  at  Hardwar  .were  as 
follows : — 

A. — Distribution. 

(1)  The  sanitary,  medical  and  police  sections  correspond- 
ed, except  that  Rori  Island,  comprised  two  police  sections 
instead  of  one  sanitary  and  medical  section,  and  the  sanitary 
and  medical  sections  of  Kankhal  and  Shisbam-gliat  were 
also  combined. 

(2)  Each  sanitary  section  was  also  a  medical  section, 
and  the  combined  sanitary  and  medical  sections  were  as 
follows  : — 

1.  Hardwar  Town. 

2.  Bhim  Goda. 

3.  Lai  Jiwala. 

4.  Rori  Island. 

5.  Chandi 

6.  Kankhal  and  Shisham-ghat 

7.  Jawalapur  Railway  Station  and  Roads. 

8.  Mayapnr  and  Jawalapur  Road  to  Chah  Ram  Jas, 

(3)  Each  hospital  was  constituted  as  follows  : — 
1  Native  Doctor  in  charge. 

1  Compounder. 
1  Cook. 
1  Bhisti. 
1  Methar, 

4  Kahars  or  bearers  with  one  doolie. 
The  special  hospitals  were  located  : — 

No.    1  behind  the  General  Dispensary,  Hardwar. 

„      2  at  Blum  Goda. 

„     3  south  of  Lai  Jiwala. 

,,      4  south  of  Rori. 

,,      5  at  Chandi. 

,,      6  at  Kankhal  near  police  and  octroi  post. 
,,      7  near  the  crossing  and   Railway  Station  at 
Jawalapur. 

„      8  on  Jawalapur  Road  at  Chnh  Ram  Jas. 

(4)  The  head-quarters  of  each  sanitary  and  medical  sec- 
tion were  at  the  hospital  above-mentioned. 


(5)    Each  sanitary  section  was  constituted  as  follows  . — 


;ctor. 

o 

Vaccination 

STAFF. 

Sanitary 
Section. 

'   • — 

European  Insp; 

Native  Inspect' 

Sub-Inspector. 

Head  Constable 

1  Constable. 

o 

Deputy 
Siiperiuteniient 

a 

"a 

>  s 
t  = 

a. 

CO 

Vaccinators. 

No.  1 

2 

1 

20 

30 

1 

14 

„  2 
»  3 

'1 

10 
15 

16 
24 

I' 

i: 

,>  4 

1 

10 

16 

..5 

1 

10 

8 

!' 

i: 

„  6 

1 

10 

16 

1 

8 

7 

„  8 

1 
1 

1 

10 
15 

16 
24 

1 
I 

8 
8 

These  together  with  the  police  on  duty  formed  the  sanitary 
patrol,  the  constables  and  chaukidars  having  given  beats. 
They,  in  addition  to  performing  sanitary  duty,  formed  detec- 
tives for  sickness.  Their  duties  were  to — '■  (1)  prevent  over- 
crowding ;  (2)  see  to  surface  cleanliness;  (3)  report  and 
prevent  nuisances  ;  (4)  report  offenders  ;  (5)  remove 
promptly  and  carefully  those  sick  of  infectious  disease  ;  (6) 
see  to  the  proper  location  of  baggage  and  other  animals.  One 
doolie  and  two  kahars  or  bearers  were  attached  to  each  police 
station,  and  in  the  event  of  further  assistance  being  required 
or  necessary  it  was  available  at  each  section  hospital. 
B — Sanitary  Patrol  and  Inspection. 

(1)  The  Sanitary  Commissioner  and  Deputy  Sanitary 
Commissioner  inspected  each  section  at  least  once  a  day. 

(2)  The  sanitary  establishment  as  detailed,  patrolled  the 
fair  at  all  hours  of  the  day  and  night,  and  the  duties  were 
arranged  in  periods  of  six  hours. 

(3)  The  subordinate  in  charge  of  each  sanitary  section 
reported  direct  to  the  Sanitary  Commissioner  or  Deputy 
Sanitary  Gomaiissioner,  and  accompanied  the  Sanitary  Com- 
missioner or  Deputy  Sanitary  Commissioner  in  his  daily 
round. 

(4)  All  special  occurrences  between  visits  and  general  ic- 
spections  were  reported  at  once  by  messenger. 

(5)  It  was  the  ditj  of  the  sanitary  patrol  staff  under  the 
Inspector  in  charge  of  sections  to  see  to  the  prompt  removal 
to  section  hospitals  of  persons  suffering  from  diarrheoa  and 
infectious  disease  or  disease  of  a  suspicious  nature, 

(6)  All  persons  suffering  from  chronic  disease  or  injury 
were  removed  to  the  Hardwar  General  Dispensary,  the 
nearest  Hospital  Assistant  available  tending  the  injured,  if 
possible,  before  removal. 

C. — Latrines  and  Urinals. 
The  latrines   were  arranged   on  the  dry-earth  system, 
thus  : — 

(a)  a  layer  of  dry  earth,  at  least  three  to  six  inches  thicff, 
formed  each  seat,  provided  with  a  "  gumla "  containing  a 
little  clean  water  for  the  reception  of  urine. 

{b]  at  each  latrine  at  least  six  "  ghanas,"  full  of  solution 
of  perchloride  of  mercury,  were  kept  in  stock  for  sprinkling 
in  and  about  the  latrines,  and  the  solution  was  used 
frequently. 

(c)  a  quantity  of  carbolic  powder  was  kept  and  used  in 
and  about  the  latrines  in  small  quantity  at  least  four  times  a 
day, 


73 


290 


SECTION  OF  PUBLIC  HEALTH. 


(d)  no  wetting  of  the  ground  was  permitted,  and  when  this 
occurred  the  wet  earth  was  at  once  removed  and  dry  earth 
substituted,  the  place  being  disinfected  witli  carbolic  powder. 

(e)  all  permanent  or  temporary  urinals  were  free  from  oflour 
by  placing  the  '•  nands  "  or  buckets  in  position  ^ih  full  of 
clean  water,  and  clean  water  vjas  invariably  placed  in  the 
vessels  as  soon  as  they  were  emptied  of  their  contents. 

The  sweepers  employed  numbered  over  1,300  and  were 
distributed  as  per  table. 
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15.  All  ordinary  and  certain  special  sanitary  precautions' 
prior  to  and  including  the  time  when  the  fair  was  at  its 
height,  were  strictly  enforced,  and  rigid  f)ersoniil  inspections 
of  every  nook  and  corner  of  Hardwar  regularly  made. 

16.  There- was  no  house  or  spot  of  Hardwar  t'  wn  that 
was  not  closely  scrutinized  almost  daily.  All  suUnge  water 
and  refuse  was  removed  from  within  the  limits  of  the  t.'Wn 
at  stated  periods. 

17.  No  suUage  water  was  allowed  to  run  into  streets  or 
lanes,  and  everything  of  a  deleterious  nature  was  removfd 
from  the  premises  beyond  town  limits.  Any  fouling  of  the 
ground  in  and  about  dwellings  was  prohibited. 

18.  All  private  and  public  latrines  were  under  direct  con- 
trol and  all  private  latrines  not  kept  in  a  sati^ifactory  condi- 
tion were  either  promptly  demolished  or  closed,  and  tije  ground 
cleansed  and  purified. 

19.  Temporary  latrines  and  urinals  were  placed  at  all  con- 
venient spots  in  the  town  and  a'ong  roadways,  and  urinals 
were  kept  clean  and  free  from  odour  by  using  pure  water  as  a 
recipient  and  by  cleansing  the  vessels  with  disiufectunts  as 
required. 

20.  No  refuse,  sullage  water,  or  filth  was  allowed  to  be 
trenched,  pitted,  or  to  accumulate  in  the  town  of  Hardwar, 
and  before  and  during  the  fair  all  night-soil,  etc.',  was  carefully 
removed  from  within  the  limits  of  theiuhabited  area 

21.  The  chief  disinfectant  relied  on  was  perchloride  of 
mercury  in  solution,  and  it  was  freely  sprinkled  everywhere  as 
required,  especially  in  latrines,  over  washing  vessels,  urinals 
and  elsewhere  where  necessary. 

22.  The  tendency  of  the  natives  is  to  resort  to  any  retired 
spot,  but  such  habit  was  restricted  and  controlled,  though  not 
without  some  resistance  at  first,  and  a  re!»istance  more  or 
less  determintd  which  disappeared  when  nature  could  be  obey- 
ed in  a  cleanly  and  orderly  manner.  A  large  boeiy  of  the 
respectable  Sikh  community,  theNirmalla  Aiiliara  and  others, 
were  gently  persuaded  from  irregular  into  cleanly  and  orderly 
habits  without  difficulty.  Cleanliness  is  appreciated  by  the 
natives,  and  cleanliness  is  freedom  from  odour,  nuisance  and 
annoyance,  and  the  conveniences  at  Hardwar  migiit  have  been 
entered  by  a  European  without  offence. 

23.  The  almost  total  immunity  of  the  crowds  from  in- 
fectious and  epidemic  disease  was  the  chief  fetiture  of 
the  Kumbh  nu'l'i  of  1891,  and  may  he  justly  ascribed 
to  the  thorough  sanitary  control  and  inspection  of 
Hardwar  and  the  Hardwar  Union  during  the  period 
before  the  crowds  began  to  assemble  and  wliile  the  fair 
lasted.  There  was  no  house  or  compound  in  Hardwar 
which  was  not,  as  recorded,  under  personal  supervision 
and  inspection,  and  the  strictest  attention  was  paid  to 
the  cleanly  condition  of  roadways,  open  spaces,  com- 
pound, sullage  vessels,  latrines,  urinals,  etc.;  so  much  so 
that  all  filth,  refuse  or  foul  water  was  intercepted  and 
removed  from  the  inhabited  quarter.  The  latrines  for 
the  most  part  were  kept  in  a  condition  to  which,  as  stated, 
even  a  fastidious  European  could  not  object ;  and  the 
careful  rem  oval  of  all  filth  and  soiled  earth,  and  the  free 
use  of  perchloride  of  mercury  imdoubtedly  lessened  the 
chance  of  infection,  although  introduced,  from  spread- 
ing from  any  given  centre. 

Besides  in  all  cases  of  suspicion  the  ai'ea  of  supposed 
infection  was  immediately  cleared  and  disinfected,  and 
on  the  occurrence  of  the  flrsl  suspicious  case  of  cholera, 
the  portion  of  Chhota  Laljiwala,   from   which  the 
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patient  was  removed,  was  fortliwitli  vacated  and  closed 
to  the  public  witMn  tke  period  of  supposed  secondary 
infection. 

24.  There  was  not  a  single  case  of  cholera  reported  m 
the  western  districts  of  the  province  on  and  after  the 
dispersion  of  the  crowds  on  the  13th  April  up  to  and 
including  the  30th  of  the  month.  The  "  unparalleled 
result  "  of  an  almost  total  immunity  from  cholera  at 
a  Kumhh  mela  and  the  dispersion  of  the  crowds  free 
of  epidemic  cholera  was  only  obtained,  as  indicated,  by 
rigid  personal  attention  to  sanitary  details ;  to  the  care- 
ful and  early  removal  and  isolation  of  suspicious  or 
actual  cases  of  disease  ;  and  to  the  clearance  and  disin- 
fection of  supposed  areas  of  contamination  and  infection. 

25.  The  truth  of  the  statement  that  cholera  is  a  pre- 
ventible  disease,  as  demonstrated  in  the  memorandum 
attached  to  the  Eeport  of  the  Sanitary  Commissioner 
with  the  Grovernment  of  India  for  1887,  and  which 
formed  the  subject  of  a  leading  article  in  the  Times  of 
the  12th  June  1889,  has  been  established  in  many  ways, 
but  no  more  important  or  practical  illustration  of  this 
truth  has  ever  been  placed  on  record  than  the  immunity 
from  cholera  following  the  great  fair,  or  Kumbh  mela 
of  1891,  and  the  dispersion  of  hundreds  of  thousands  of 
pilgrims  to  all  parts  of  India  free  of  epidemic  disease. 

Such  a  demonstration  of  the  preventibility  of  cholera 
was  all  the  more  important,  as  an  outbreak  was  actually 
anticipated,  and  in  the  opinion  of  those  best  qualified 
to  judge  "  there  was  very  grave  reason  to  fear  a  repeti- 
tion of  the  teiTors  of  the  previous  great  pilgrimages." 
The  Allahabad  Kumbh. 

26.  The  great  mi}la  or  Kumbh  of  1891  at  Allahabad 
lasted  from  the  12th  January  to  the  20th  February. 
The  opening  day  was  the  12th  January,  when  the 
religious  procession  of  the  chief  akharas  took  place, 
and  the  great  bathing  day  was  the  5th  February, 
after  which  the  mass  of  the  people  rapidly  dispersed  to 
their  homes  in  every  part  of  India. 

27.  The  concour-se  of  people  on  the  fair  site  ordina- 
rily did  not  much  exceed  100,000  daily,  of  whom  not 
more  than  50,000  were  resident  on  the  ground.  But 
prior  to  the  great  bathing  day,  the  5th  February, 
the  assembla  ge  increased  enormously,  untU,  on  the  morn- 
ing of  that  day,  there  were  at  the  lowest  computation 
2,000,000  persons  present  to  witness  the  great  religious 
processions  and  take  part  in  the  ceremonies. 

28.  Owing  to  the  set  of  the  main  Grangetic  stream 
after  the  heavy  fall  of  rain  in  the  hills  and  elsewhere 
about  the  middle  of  October,  the  site  of  the  fair  could 
not  be  definitely  fixed  till  late  in  December,  when  it 
was  finally  determined  to  locate  the  religious  brother- 
hoods or  akharas  on  the  chur  on  the  left  bank  of  the 
stream  and  to  lay  out  the  fau'  proper  on  cantonment 
land  to  the  north  and  north-west  of  the  Fort.  The 
chur  on  which  the  akh'tras  were  located  was  connected 
with  the  right  bank  of  the  stream  and  with  the 
approaches  to  the  bathing  ghat  by  a  bridge  of  boats, 
which,  owing  to  the  rise  and  fall  in  the  river  and  defec- 
tive construction,  only  imperfectly  served  its  purpose. 

29.  The  chief  feature  in  the  arrangement  was  the 
distinct  separation  of  the  religious  brotherhoods  from 


the  ordinary  pilgrims  and  their  location  on  different 
ground.  The  ari'angement  is  one  to  which  the 
Mahants  or  leaders  of  the  religious  sects  invariably 
adhere,  as  at  Hardwar  and  elsewhere  where  the  akharas 
keep  themselves  to  distinct  enclosures  and  thus  main- 
tain the  personal  privileges  of  being  interviewed  in  the 
sanctuary  of  their  own  particular  temple  (a  domain 
which  at  Hardwar  is  reserved  to  them  by  Government 
by  sanad  or  hereditary  claim). 

30.  The  chur  of  the  river  on  which  the  akharas 
were  located  was  mostly  an  alluvium  or  silt  with  large 
admixture  of  sand,  of  this  season's  formation,  at  an 
average  elevation  of  about  12  feet  above  the  river.  To 
the  south  and  south-west  of  the  chur  was  a  long 
stretch  of  low-lying-  silt  extending  to  the  junction,  call- 
ed Tribeni,  of  the  rivers  Granges  and  Jumna,  which  flow 
from  this  point  in  broad  stream  south-eastwards. 
The  main  stream  of  the  Granges  prior  to  joining  the 
Jumna  flowed  almost  directl}^  southwards  and  under 
the  west  face  of  the  akhara  site.  To  the  eastward  of 
the  site  was  a  broad  belt  of  alluvian  and  sand  extending 
to  a  minor  branch  of  the  Granges  flowing  under  the 
high  left  bank  of  the  river  at  Jhusi. 

31.  The  general  site  of  the  fair,  with  its  broad 
streets  of  shops,  was  on  the  alluvial  cantonment  ground 
situated  within  and  to  the  west  of  the  Beni  bund  or 
embankment  which  extends  north  from  the  Fort  to 
Darogunj.  This  outlying  village  or  suburb  of  the 
municipality  is  built  on  the  right  bank  of  the  Granges 
and  on  the  embankment,  the  Grrand  Trunk  Road  pass- 
ing through  dividing  the  suburb  into  a  northern  and 
southern  portion  as  it  extends  to  the  temporary  pon- 
toon bridge  which  here  crosses  the  Granges. 

32.  A  broad  road  space,  about  100  yards  wide.  Tun- 
ing eastwards  from  the  bridge  separated  the  two  main 
divisions  of  the  akhara  site.  The  Nirbanis,  Niranjanis, 
Jhunas  and  Nirmalas  were  located  in  the  northern 
division  in  consecutive  order  from  west  to  east  and 
the  Chhota  Udasis,  Bara  Udasis  and  the  large  body 
of  Bairagis  had  their  respective  less  regular  camps  in 
the  southern  division  of  the  site. 

33.  The  general  site  comprised  a  broad  street  of 
shops  on  the  south  at  the  foot  of  the  northern  slope  of 
the  Fort,  and  an  extensive  camp  immediately  to  the 
north  laid  out  in  regular  lines  at  right  angles  to  each 
other.  There  were  broad  roadways  as  main  thorough- 
fares and  minor  roads  and  lanes  laid  out  on  definite  lines. 

34.  The  general  adtuinistration  of  the  fair  was  in  the 
hands  of  the  Magistrate  and  Collector,  Allahabad  district, 
a=isisted  by  the  Sanitary  Commissioner,  North -Western  Pro- 
vinces and  Oudh,  acting  as  his  expert  adviser.  The  executive 
was  carried  on  by  the  following  officers  : — 

(1)  Special  officer  in  charge  of  the  arrangenipntg  as 

Magistrate  under  the  Magistrate  and  Collector. 

(2)  Deputy  Sanitary  Commissioner  as  Executive  Sani- 

tary Officer. 

(3)  Aisi-tant  District  Superintendent,  Police,  as  Execu- 

tive Police  Officer. 

These  three  officers,  at  the  suggestion  of  the  Sanitary  Com- 
missioner, conft^rred  daily  at  a  fixed  hour  anent  the  general 
conduct  and  effective  carrying  out  of  the  details  of  the  fair. 
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35.  For  general  and  special  administrative  purposes,  the 
fair  site  was  divided  into  seven  thana  areas  for  police,  medi- 
cal and  sanitary  purposes,  and  tiie  sections  or  areas  for  such 
purposes  conesponded.  Every  member  of  the  Police  force 
was  assigned  sanitary  duty  in  addition  to  his  duty  of  vyatch 
and  ward. 

36.  On  the  general  site  and  at  the  Tort  Railway  Station 
the  filtered  municipal  w<iter  was  laid  on  throughout,  and 
standposts  were  placed  at  all  convenient  places  at  an  average 
distance  of  150  feet  apart.  Each  standpost  was  surrounded 
by  a  platform  with  flagstone  paving,  and  the  surplus  aad 
overflow  water  was  let  into  pools,  from  which  the  accumulated 
water  was  removed  to  water  the  roads.  The  wells  on  the 
general  site  were  closed  and  fenced  in. 

37.  The  religious  bodies  on  the  alchara  site  had  to  pro- 
cure their  drinking  water  from  the  main  stream  of  the  Ganges, 
as  all  other  sources  of  supply  were  interdicted.  An  attempt 
was  made  to  raise  water  from  temporary  wells  into  cisterns 
on  some  of  the  akhara  sites  for  washing  and  other  purposes, 
but  owing  to  the  indiSerence  and  passive  obstruction  of  the 
Mahants,  this  source  of  supply  was  not  generally  used.  The 
water-supply,  therefore,  was  excellent,  and  unexceptionable  on 
the  general  site  and  good,  though  liable  to  impurity  as  taken 
from  the  river  on  the  akhara  site.  The  use  of  back  waters 
was,  as  far  as  practicable,  interdicted,  and  one  large  back  water 
on  the  bed  of  the  river,  below  the  main  approach  to  the 
bathing  ghat,  wa^  carefully  guarded  against  use. 

38.  Ample  provision  was  made  for  all  conservancy 
purposes,  and  any  strain  that  occurred  was  well  met. 
The  latrines  on  the  akhara  site  were  worked  on  the 
trench  system,  and  there  was  a  police  cordon  within 
which  the  latrines  were  placed  at  convenient  distances. 

'  On  the  general  site  the  latrines  were  on  the  dry-earth 
plan,  the  urine  and  solids  being  removed  separately  in 
iron  vessels. 

39.  The  leading  feature  of  the  conservancy  arrange- 
ments on  the  general  site  was  the  prompt  removal  of 
urine  and  solids  by  tram  beyond  the  fair  site,  and  the 
systematic  trenching  of  the  filth  under  strictly  military 
arrangements  and  rules.  The  tram  was  run  throughout 
without  hitch  of  any  kind.  Ample  urinal  accommo- 
dation was  provided,  and  there  were  lines  of  these  con- 
veniences at  specified  intervals.  The  rubbish  and  sweep- 
ings were  removed  by  cart,  and  in  some  cases  burnt  to 
facilitate  removal  where  the  accumulation  was  neces- 
sarily large.  A  few  private  latrines  were  licensed,  but 
on  complaint  made  by  the  inspecting  staff,  those  that 
were  not  kept  in  order  were  promptly  removed. 

40.  The  general  sanitary  arrangements  are  indicated 
in  the  following  memorandum  of  instructions  issued  at 
the  commencement  of  the  fair  : — 

The  Deputy  Sanitary  Commissioner  will  be  the  Executive 
Sanitary  Officer  of  the  fair,  and  shall  keep  direct  touch  with 
the  officer  in  general  charge. 

A. — Distribution  of  the  Sanitary  Staff. 

(1)  The  Sanitary,  Medical  and  Police  Sections  of  the  fair 
correspond. 

(2)  There  are  seven  sanitary  sections  — 

A,  B,  C,  D,  E, — on  general  site. 

F,  G, — on  the  akhara  site. 

(.3)  The  head-quarters  of  each  sanitary  and  medical  sec- 
tion is  the  thana. 


(4)    Each  section  is  constituted  as  follows  : — 


{h)  — Medical. 

(1)  One   Assistant  Surgeon 

(orHospital  Assistant). 

(2)  Four  Kahars  with  stretch- 

er. 


(rt) — Sanitary. 

(1)  One  Inspector  of  Police, 

(Sub-Inspector  or  Head 
Constable). 

(2)  Four  Constables. 

(3)  Twenty  Chaukidars. 

(5)  The  above  establishment  will,  with  the  assistance  of  all 
the  police  on  duty,  form  the  sanitary  patrol,  each  subordinate 
having  an  assigned  beat. 

(6)  The  duties  are  : — 1.  To  perambulate  every  portion  of 
the  fair.  2.  To  prevent  over-crowding.  3.  To  report^and 
prevent  nuisances.  4.  To  report  offenders.  5.  To  detect 
and  at  once  report  si  kness.  6.  To  remove  promptly  and 
carefully  those  sick  and  injured. 

B. — Sanitary  Patrol  and  Inspection. 

(1)  The  Deputy  Sanitary  Commissioner  will  inspect  each 
section  at  least  once  a  day. 

(2)  The  sanitary  staff  as  detailed  will  patrol  the  fair  at  all 
hours  of  the  day  and  night. 

(3)  The  subordinate  in  charge  of  each  sanitary  section 
will  report  direct  to  the  Deputy  Sanitary  Commissioner  and 
will  accompany  him  in  his  daily  round. 

(4)  All  special  occurrences  between  visits  and  general 
inspections  will  be  reported  at  once. 

(5)  It  will  be  the  special  duty  of  the  sanitary  patrol  staff' 
under  the  inspector  in  charge  of  section  to  pr.jniptly  report 
sickness  and  see  to  the  careful  removal  to  the  special  hospital 
of  persons  suffering  from  diarrhoea  or  other  diseases  of  an 
infectious  or  suspicious  nature, 

(6)  All  persons  suffering  from  chronic  d  sease  or  injury 
should  be  removed  to  the  Colvin  Dispensary,  the  nearest 

.  medical  subordinate  available  tending  the  injured  before 
removal. 

C. — Water-supply  and  Food-stuffs. 

(1)  A  piped  water-supply  will  be  laid  on  from  the  muni- 
cipal mains,  and  there  will  thus  be  an  abundance  of  pure 
potable  water  available  at  different  points  on  the  site  of  the 
fair, 

(2)  The  people  should  be  encouraged  to  draw  their  supply 
from  the  above  source,  or  from  the  running  stream  only. 

(3)  They  should  be  interdicted  drawing  water  from,  or 
washing  in  puddles  or  back  waters. 

(4)  The  Deputy  Sanitary  Commissioner,  in  communication 
with  the  officer  in  general  charge,  shall  see  that  the  food- 
stuff's supplied  10  pilgrims  and  .others  are  of  fair  quality  and 
in  no  case  bad  or  unwholesome. 

D. — General  Conservancy. 

(1)  One  European  Cantonment  Inspector  and  two  Assis- 
tant Inspectors  will  supervise  the  collection,  removal  and 
proper  disposal  of  night-soil,  urine,  sullage  and  rubbish. 

(2)  The  latrine  arrangements  will  be  on  the  dry-earth 
system  and  the  solid  and  liquid  filth  shall  be  removed  and 
disposed  of  separately, 

(3)  There  will  be  a  sufficient  store  of  dry  earth  under 
cover  for  use  in  each  latrine. 

(4)  A  tram  line  will  be  laid  for  the  prompt  and  sufficient 
removal  of  the  night-soil  and  rubbish  from  the  main  site. 

(5)  The  latrines  on  the  site  of  the  general  fair  will  have 
more  or  less  fixed  seats,  consisting  of  a  layer  of  dry  earth,  4 
inches  deep,  provided  w'th  two  pans,  one  for  tlie  night-soil  and 
the  other  for  urine  ;  the  pans  to  be  placed  on  the  platform  of 
dry  earth  which,  if  soiled,  shall  be  instantly  removed. 

(6)  The  night-soil  will  be  trenched  beyond  the  site  of  the 
fair  on  the  military  system  in  a  strictly  regular  manner. 
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(7)  The  latrines  on  the  akhara  site  will  be  on  the  trench 
system.  All  night-soil  to  be  promptly  covered  in  with  dry 
earth. 

(8)  Each  latrine  will  be  provided  with  two  screened  places 
for  ablution  with  vessels  for  the  proper  reception  of  washings, 
This  vessel  to  be  surrounded  with  earth  or  sand  to  be  fre- 
quently renewed  to  the  depth  of  six  inches. 

(9)  At  each  latrine  six  "  gharas,"  full  of  solution  of 
perchloride  of  mercury,  shall  be  kept  in  stock  for  sprinkling 
in  and  about  the  latrines  and  washing  vessels,  and  the  solu- 
tion should  be  used  frequently  ;  a  can  with  rope  attached 
being  provided  for  this  purpose. 

(10)  A  quantity  of  carbolic  powder  should  also  be  kept  in 
stock  and  used  in  and  about  the  latrines  in  small  quantity 
at  least  four  times  a  day. 

(11)  No  wetting  of  the  ground  should  be  permitted,  and 
when  this  occurs  the  wet  earth  should  be  at  once  removed 
and  dry  earth  substituted,  the  place  being  disinfected  with 
carbolic  powder. 

(12)  The  site  of  any  latrine  shall  be  promptly  changed 
when  necessary,  the  old  site  being  carefully  disinfected  and 
covered  over  with  dry  earth. 

(13)  There  shall  be  a  sufEcient  number  of  screened  urinals 
placed  in  convenient  positions  throughout  the  site  of  the  fair. 

(14)  The  urinals  shall  consist  of  a  "  nand,"*  one-fourth 
filled  with  fresh  water,  to  which  a  small  quantity  of  mercuric 
perchloride  solution  has  been  added  ;  the  fresh  water  to  be 
invariably  renewed  when  the  urinals  are  emptied  of  their 
contents. 

(15)  The  site  of  any  urinal  shall  be  promptly  changed, 
when  necessary,  the  old  site  beins;  carefully  disinfected  and 
covered  over  with  a  thick  layer  of  dry  earth. 

(16)  Sullage  water  will,  as  far  as  practicable,  be  removed 
to  a  place  set  apart  for  the  purpose. 

(17)  Rubbish  will  be  removed  beyond  the  site  of  the  fair 
for  disposal  at  places  set  apart  for  the  purpose, 

E. — Reports. 

(!)  A  report  showing  the  distribution  of  the  sanitary  staS 
and  the  conservancy  establishment  should  be  furnished  on 
the  day  preceding  the  opening  of  the  fair  and  weekly  there- 
after till  its  close. 

(2)  A  general  death  and  casualty  report  should  reach  the 
Deputy  Sanitary  Commissioner  not  later  than  8  a.m.  each  day. 

(3)  All  special  occurrences  should  be  at  once  reported  to 
the  Deputy  Sanitary  Commissioner. 

(4)  Ordinary  verbal  reports  to  be  made  at  general  inspec- 
tion of  sanitary  sections. 

(5)  A  general  sanitary  report,  comprieiug  all  matters  of 
saiiitary  and  medical  importance  occurring  within  the  previous 
twenty-four  hours,  should  be  submitted  by  the  Deputy  Sanitary 
Commissioner  to  the  officer  in  general  charge  at  10  a.m.  each 
day,  a  copy  to  be  sent  to  Sanitary  Commissioner  for  in- 
formation at  the  same  hour. 

F. — Notification  of  Inftcctious  or  Epidemic  Disease. 

(1)  On  the  occurrence  of  cholera,  suspicious  diarrhoea  or 
small-pox,  the  fact  should  be  notified  forthwith  to  all  con- 
cerned, the  officer  in  general  charge  and  the  Deputy  Sanitary 
Commissioner  in  consort  taking  necessary  steps  to  prevent 
the  dissemination  of  disease  by  isolating  the  sick  and  those 
likely  to  spread  infection,  and  liy  the  prompt  clearance  and 
closure  of  any  hut  or  section  of  the  fair. 

There  is  a  force  of  1,340  sweepers  employed  on  latrine 
nrinal  and  scavenging  duties,  and  the  following  statement 
shows  the  distribution  of  the  conservancy  establishment  : — 

*  A  large  earthen  vessel. — JJiD, 
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41.  E.  H.  Hankin,  Esq.,  M.A.,  Bacteriologist  to 
the  Grovemment,  North-Western  Provinces  and  Oudh, 
made  a  series  of  exact  bacteriological  examinations  of 
the  waters  of  the  Jumna  and  Ganges  at  Allahabad  at 
the  junction  of  the  two  rivers,  and  of  pools,  bathing 
ghats,  etc.,  in  Allahabad,  at  the  time  of  and  after  the 
Kumbh  mela.  Such  an  examination  had  not  hitherto 
been  attempted  ;  and  the  value  and  importance  of  the 
observations  vnll  be  acknowledged  by  all  scientists. 

Further,  while  practical  sanitary  measures  were  be- 
ing rigidly  carried  out,  the  sanitary  aspect  of  this  large 
assemblage  of  people  was  carefully  studied  from  the 
scientific  and  bacteriological  point  of  view. 

24.  The  general  series  of  bacteriological  observa- 
tions are  summarized  in  the  following  table : — 

Table  showing  the  distribution  of  microbes  in  the 
waters  of  the  Jumna  and  Granges,  of  wells,  pools,  bath- 
ing ghats,  etc.,  before  and  after  the  great  bathing  day 
(the  5th  February)  during  the  Magh  Kumbh  Mela 
of  1894:— 


LOCALITY  OP  Observation. 


Jumna  midstream,  opposite  water  works 
,,  „        above  Jumna  Bridge 

„  „        below      ,,  ,, 

,,      water  works  intake 
,,      intake  well 
„     below  wafer  works  ... 
^,    lat  a  point  where  the    river  in- 

frin:;ed  on  bank  ... 
,,     at  washing  ghat 
„     „       ,,         „    another  point ... 

II      II       II         >•        >i         »  ••■ 
„      „       ,,         „   nearer  Jumna 
Bridge 

,,     „      „        „    opposite  Fort  ... 

„  ,,         ,,    Fort  face 

Sacred  bathing  ghat 
Beyond     „  „ 

•I  >i  II  ... 
Opposite  the  „  (Boats  moored)  ... 
Line  of  junction  of  waters  of  two  rivers 

_  I'      ,  ,  .    "  "  " 

Ganges  bathing  ghat 

II  II        ))    left  bank 

„      above  the    bridge-of-boats  at 
Daragunj 

Standpost  municipal  water  supply  on 

fair  site  ... 
Ganges  back  water 


Date  of  Observation. 


4th 
February. 


360 
300 
660 
2,100 
1,204 
2,400 

540 

26,880 
153,600 
23,080 

117,200 
2  100 
1.620 
<,080 
6,960 
1,800 
7,920 
2,280 
1,800 
38,400 
3,000 

1,800 

212 

34,800 


5th 
February 
The  great 
battling 

day. 


97,200 
96,000 


I7th 
February. 
WLea  the 
fair  liad 
practically 
i)roken  up. 


96,000 


5,700 


1,250 

160 

4,600 


Previous  to  these  bacteriological  demonstrations,  it 
was  realized  that  excessive  pollution  of  even  a  running 
stream  occurred  at  washing  and  bathing  ghats,  and  at 
important  bathing  ghats,  such  as  at  Harki-pahri  at 
Hardwar,  special  precautions  were  taken  with  a  view  to 
keep  the  sacred  pool  as  free  as  possible  from  pollution. 
The  extent  of  such  pollution,  and  it  may  be  contamina- 
tion of  even  running  water,  can  scarcely  be  realized 
by  the  ordinary  mind,  and  the  results  of  the  tabulated 
observations  show  the  extent  of  deterioration  in  a 
marked  degree. 


The  small  number  comparatively  of  microbes  in  the 
filtered  water  as  supplied  to  the  inhabitants  of  Allaha- 
bad and  on  the  fair  site,  namely,  160  per  cubic  centi- 
metre, contrast  favourably  even  with  Jumna  water 
taken  from  midstream  and  with  that  of  Granges  water, 
all  of  which,  however,  contrast  favourably  with  the 
waters  of  the  rivers  near  washing  and  bathing  ghats. 
The  number  of  microbes  ranged  from  38,400  to  96,000 
at  the  sacred  bathing  ghat  at  the  junction  of  the  two 
rivers,  and  this  practical  demonstration  confirms  the 
practical  view  of  the  absolute  necessity  of  keeping  up 
as  far  as  practicable,  or  inducing  a  strong  current  at  the 
principal  bathing  ghats,  especially  where  pilgrims 
assemble  in  large  or  considerable  numbers. 

43.  We  have  thus  briefly  reviewed  the  sanitary 
arrangements  at  the  recent  Kumbh  Fairs  at  Hardwar  and 
Allahabad.  On  the  strictness  and  thorough  control  of 
these  arrangements  depend,  not  only  the  freedom  from 
epidemic  disease,  but  also  the  general  health,  comfort, 
and  convenience  of  the  immense  concom-se  of  human 
beings,  who  frequent  and  are  likely  to  frequent  these 
fairs  and  festivals  so  long  as  the  Hindu  faith  appeals 
to  the  teeming  millions  of  Hindustan. 

PURI  PILGEIM  CANAL  TEAFFIC. 

BY  P.  W.  O'GORMAN, 
Surgeon-Captain,  l.M.  S. 

So  vast  is  the  concourse  of  pUgrims  from  all  parts 
of  Hindustan  that  annually  converges  on  the  ancient 
Hindu  shrine  of  Puri  or  Jugannath  in  Orissa,  that  at 
least  two  of  the  principal  Steamer  Companies  in  India 
have  permanently  established  regular  services  for  the 
conveyance  of  passengers  from  Calcutta  alone  to  Cut- 
tack,  the  nearest  port  to  Puri  by  canal ;  while  two  other 
regular  lines  operate  by  the  sea  route  from  Calcutta  to 
Chandbali.  Besides  these,  numerous  country  boats  ply, 
even  up  to  Puri,  from  various  places ;  and  in  times  of 
exceptional  crush,  as  occurred  last  year,  besides  the 
British  India  Steam  Navigation  Co.,  several  casual 
steamers  took  up  the  traffic  in  competition.  In  addi- 
tion large  numbers  of  pilgrims  travel  overland,  the 
poorest  on  foot.  To  give  some  idea  of  the  latter,  I 
append  below  a  table  showing  the  probable  number  of 
such  who  have  passed  through  the  town  of  Midnapore 
alone  (on  the  Burdwan-Balasore-Puri  Trunk  Road) 
during  the  last  three  years.  I  have  calculated  this  from 
the  amount  of  money  expended  here  in  charity  to 
pilgrims  by  Eaj  Kumar  Norendro  Lall  Khan,  each 


Year. 

Rupees  expended. 

Equivalent  to  number  of 
pilgrims  @  an  average 
of  9  pies  per  head. 

1893   

1892   

1891   

2,000 
1,790 
1,810 

42,667 
38,187 
38,613 

Total 

5,600 

119,467 

Annual  average 

1,800 

39,822 

PURI  PILGRIM  CANAL  TRAFFIC. 
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The  pilgrims  are  relieved  going  and  coming  ;  so  if 
we  take  half  under  each  head,  we  get  (say)  20,000 
persons  passing  Midnapore  yearly,  1,670  monthly,  or 
55  per  day. 

Pilgrims  travel  to  this  shrine  at  all  times  of  the  year,  but  there 
are  three  principal  festivals  at  which  they  congregate  in  largest 
numbers,  namely  : — 

1.  The  Dole  Jatra,  in  March. 

2.  The  Rath  Jatra,  in  July  iis  a  rule. 

3.  The  Panchak,  in  November. 

Of  these  the  Rath  Jatra,  occurring  at  the  unhealtliiest  time  of 
the  year,  when  cholera  and  fever  are  most  rife,  and  particularly 
fatal  to  returning  pilgrims,  in  the  greatest.  It  is  at  tliis  time, 
too,  that  the  "  Naha-Kalehar "  (Bengali)  or  "  Nua-Kabebar " 
(Oriya),  or  the  renewal  of  the  idols,  takes  place  every  twelve 
years,  when  tiie  assembly  of  visitors  multiplies  to  even  eight 
fold,  as  it  did  last  year.  The  following  table  of  estimates  will 
give  an  idea  of  the  numbers  that  annually  visit  Pari  :  — 
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Thus  an  approximate  average  of  104,600  persons  flock  every 
year  to  Puri,  The  proposed  Calcutta-Midnapore-Cuttack- 
Madras  Railway  alone  can  deal  with  such  enormous  traffic.  But 
meanwhile  the  canal,  river  and  sea  vessels  do  an  itiimense  busi- 
ness, and  no  doubt  loill  continue  to  do  even  in  face  of  the  railway. 
And  yet  these  are  absolutely  uncontrolled  for  all  practical  pur- 
poses by  any  law  or  regulation  for  the  health,  convenience, 
comfort,  or  evenpersonal  safety  of  their  passengers,  although  the 


railway  companies,  under  similar  circumstances  elsewhere,  are 
bound  down  by  stringent  stipulations.  As  for  steamers  the 
"  Indian  Steam  Ship  Act  "  insists  only  on  (1)  qualified  officers 
being  cairied  ;  (2)  certificates  of  survey  being  furnished  ;  and 
(3)  number  of  passengers  thpreon  being  limited.  But  it  gives 
no  autliority  over  the  Jlats  and  barges  towed  by  them,  which  are 
really  the  passenger  vessels  wheie  pilgrims  are  concerned.  So 
also  with  the  "  Inland  Steamer  Vessel  Act  : "  both  are  practically 
useless  so  far  as  their  boat  passengers  are  affected.  Then,  as 
regards  boats,  the  "  Canal  Act  "  of  1864  gives  absolutely  no 
power  to  regulate  this  traffic  in  boats  in  canals  or  rivers  in 
any  way. 

It  is  clear,  therefore,  that  new  legislation  is  hadly 
wanted,  not  alone  for  pilgrims,  but  in  the  interests  of 
passengers  generally.  How  this  is  to  he  undertaken 
with  so  many  conflicting  interests  at  stake  is  very 
difficult  to  say.  So  far  as  concerns  the  professional 
side  of  this  question,  which  indeed  is  the  main  one, 
I  beg  to  submit  my  proposals,  however  imperfect,  for 
helpful  consideration.  There  are  three  principal  routes 
by  water  from  Calcutta  towards  Puri  (the  minor  routes 
may  be  omitted) : — 

I. — Marine  Route :  By  sea  to  Chandbali  and  thence 

by   local  steamer   companies  or  country 

boats  to  Cuttack  or  Fun. 
II. — Orissa    Coast    Canal  Boute  :    By  river  and 

canal  via  Gewankhalli  (Midnapore  District) 

to  Nulkool  and  thence  to  Cuttack. 
III. — -Midnapur  Canal  Route  :  By  river  and  canal 

via  Uluhcria  to  Midnapore  (taking  14  hours) 

and  thence  by  the  Grand  Trunk  Road  to 

Balasore,  Cuttack  and  Puri. 
Pilgrims  affect  the  first  two  routes,  usually  by  Messrs. 
Hoare  and  Miller  (Calcutta  Steam  Navigation  Co.), 
whose  vessels  mainly  ply  in  routes  II  and  III,  in  com- 
munication with  the  India  General  Steam  Navigation 
Co.  between  Nulkool  (Balasore)  and  Cuttack  ;  in  No. 
II,  they  have  kindly  supplied  the  following  figures  of 
their  passenger  traffic  for  the  past  five  years  on  this 
line  : — 


Years. 

From  Calcutta  to 
Cuttack  rid 
Gewankhalli. 

From  Calcutta  and  inter- 
mediate stations  to 
Midnapore. 

1893   

1892   

1891   

1890   

1889   

Total 

Annual  average 

16,750 
8,780 
4,700 
6,600 
9,590 

43,900 
37.900 
36,500 
41,700 
4}  ,800 

46,420 

201,800 

9,284 

40,360 

Total  average  of  both  services 


49,644 


If  we  take  three-fourths  to  half  of  this  total  for  all 
other  steamers  and  the  remainder  for  country  boats, 
and  double  this  for  return  passages,  we  may  strike  a 
very  rough  average  estimate  of  the  marine  passenger 
traffic  in  this  part  of  the  province,  viz.,  about  200,000 
persons  every  year,  a  large  proportion  being  pilgrims. 
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But  probably  somewhere  between  4  to  500,000  would 
not  be  an  excessive  estimate  in  some  years. 

That  much  suffering,  discomfort,  exposure,  starvation, 
sickness  and  actual  loss  of  life,  direct  and  indirect  to 
passengers  themselves,  and  afterwards  to  inhabitants  of 
theii'  native  villages  and  districts,  result  only  far 
too  evidently.  So  that  the  affected  districts  in  the 
divisions  of  Orissa  and  Burdwan  have  always  been 
notorious  for  their  heavy  mortality,  and  their  virulent 
epidemics  of  cholera  and  small-pox,  which  are  now 
also  perpetual  endemic  residents  of  these  areas.  Owing 
to  the  exceptional  rush  of  pilgrims  last  year  and  the 
natural  anxiety  of  the  authorities  to  hasten  them  out 
of  Calcutta,  where  cholera  had  appeared  among  them, 
many  steamers  failed  to  carry  out  their  contracts,  al- 
though their  fares  were  enhanced ;  passengers  who  coidd 
ill-afford  it  were  temporarily  abandoned  without  shel- 
ter, and  in  the  rains,  in  comparatively  lonely  places, 
mid-route  to  their  destinations,  for  want  of  accommo- 
dation in  communications.  Although  two  of  the 
great  steam  companies  provided  food  liberally,  casual 
steamers  did  not,  and  one  firm  deliberately  kept  them 
at  a  lonely  lock  for  three  days  without  provisions  of 
any  kind.  Speaking  of  the  canal  routes  particidarly,  it 
is  well-known  that  the  steamers,  and  towed  barges  and 
flats  especially,  were  overcrowded  with  human  beings. 

The  following  are  the  proposed  "  Restrictions  and  safe- 
guards in  the  conduct  of  the  pilgrim  passenger  traffic  :  " — 
These  are  more  or  less  in  accord  with  what  all  the 
Railway  Companies  on  the  chief  pilgrim  routes  deem 
it  incumbent  to  follow  under  orders  of  Grovernment. 
Although  originally  intended  for  the  pilgrim  traffic 
alone  and  for  canal  steamers  and  their  tow  of  barges 
and  flats,  it  appears  to  me  advisable  to  extend  their 
application  where  and  when  needed,  and  with  the 
limitations  or  modifications  that  circumstances  call  for, 
to  all  passengers  and  to  all  steamers  and  the  fats,  barges 
and  boats  towed  by  them,  and  to  all  country  boats  carry- 
ing, say,  12  and  more  passengers  engaged  in  this  part  of 
the  province.  For  unless  matters  are  equalised  for  all 
competitors,  the  scheme  would  not  work,  but  do  harm. 
Without  a  system  of  modirate-^yriced  licenses*  and 
registration,  I  fear  little  could  be  done  that  could  not 
defeat  its  own  object,  unless,  perhaps,  special  concessions 
in  the  loay  of  toll  charges.  As  a  set  off  towards 
the  extra  expenses  and  towards  improvement  of 
sanitation  in  Puri  and  lines  of  routes,  the  suggestion 
of  Dr.  Banks,  Civil  Medical  Officer  of  Puri,  that  a 
pilgrim  tax  should  be  imposed,  appears  to  merit  some 
consideration.  I  would  suggest  that  12  pies  per  head 
would  not  be  felt,  and  in  the  case  of  marine  passengers 
may  be  collected  direct  from  the  companies.  This 
would  bring  in  an  annual  income  of  say  about 
Es.  6,500. 

I. — Relating  to  Passenger  Vessels. 
I.   Separate  Accommodation  for  the  Sexes  on  Board. — 
There  slioiild  he  separ-Ue  accodimodation  on  hoiud  steamers  and 


*  For  suggestion  see  Indian  Emiuratioa  Act,  188.3-1890.  Chapter 
XII,  se<-tions  86  91,  ai>ioiisr  others.  Inland  Steam  Ves'els  Act,  1884- 
1890,  Chaptpr  VII,  and  Assam  Labor  Emigration  Act,  1882-1893 
the  and  rules  under  it,  by  Be-igal  GovernmeDt.  ' 


tow  barges  and  flats  for  the  sexes,  married  or  single,  and  for  the 
little  children  who  accompany  them.  A  canvas  screen  would 
sufiBce. 

II.  Overcrowding  on  Board  and  Regulation  for  allotting 
SPACE  for  PASSENGnRS. — 0 vercrowding  on  steamers  and  their 
tows,  especially  in  closed  barges  between  decks,  and  with  deficient 
ventilation,  is  very  baneful  in  every  way,  and  should  be  strictly 
put  a  stop  to.  Every  pilgrim  siiould  have  a  certain  definite 
amount  of  space  allotted  to  him  by  regulation.  If  the  superficial 
area  were  marked  off  by  painted  lines  and  numbered  much  would  be 
gained.  The  Indian  (beyond  sea)  Emigration  Act -j—,  Chapter 
IX,  section  57,  provides  a  height  in  every  part  of  not  less  than  six 
feet,  and  section  58  lays  down  12  superficial  feet  and  72  cubic 
feet  space  for  each  emigrant. 

III.  Protection  of  Pilgrims  from  exposure  to  Season  and 
Weather  on  Board. — Arrangements  should  be  made  to  protect 
passengers  on  board  from  exposure  to  rain,  cold  and  heat  of  the 
sun,  according  to  the  weather  and  the  season  of  the  year. 

IV.  Latrine  Accommodation  on  Board.— The  latrine  accom- 
modation on  board  is  very  defective.  It  should  be  located  well 
aft,  afford  privacy,  be  made  much  cleaner,  with  a  chained  iron 
tarred  bucket  for  ablution  purposes,  and  be  made  more  amfde. 
The  Bengal  rules  under  the  Assam  Emigration  Act  (sections  101- 
102)  provide  four  compartments  for  any  number  up  to  200  per- 
sons, and  an  additional  one  for  each  100  above.  There  should  be 
either'  separate  latrines  on  opposite  sides  for  the  sexes,  or  separate 
compartments,  with  designation  boards  above  each.  These 
should  be  easily  approachable  from  all  parts  by  a  clean-kept 
central  railed  gang-way. 

V.  Hospital  Bholio  or  Boat  in  tow  of  Vessel — On  or- 
ders from  the  Magistrate,  or  his  Deputy,  it  should  be  incumbent 
on  every  passenger  vessel  to  attach  to  it  a  separate  Bholio  on  boat 
called  tiie  Hospital  Bholio,"  divided  into  two  compartments, 
suitably  fitted  np  for  the  immediate  isolation  and  treatment  of 
all  sick  from  cholera  or  small-pox,  and  for  the  conveyance  of 
the  dead  respectively.  The  "  Hospital  Bholio  "  to  have  all  the 
necessary  conveniences,  medicines,  disinfectants,  and  dietetic 
necessaries  required  for  the  treatment  of  the  sick,  with  one  sioe'per 
to  act  as  "  Hospital  attendant."  A  high  caste  "  manji"  or  boatman 
may  be  utilized  to  administer  diet,  etc.,  that  may  be  urgently 
necessary  till  the  patient  can  be  landed.  As  regards  recognized 
country  "  passenger  boats  "  of  smaller  size,  a  separate  hospital 
apartment  for  the  siok,  in  lieu  of  a  "  bholio,"  should  be  stipulated 
for.  It  should  be  recollected  that  several  days  sometimes  are 
taken  on  this  journey. 

VI.  Medical  Conductors  on  Board. — To  avoid  extra  ex- 
pense I  much  approve  of  the  excellent  proposal  of  the  Inspector 
of  Police,  Contai,  that  the  "  conductors  "  or  "guards"  of  these 
vessels  he  selected  from  the  Passed  Hospital  Assistant  Class  of 
medical  men,  preferably  High  caste  Hindus  (failing  whom 
passed  compounders  may  suit),  whose  respectability  would  be 
a  sort  of  guarantee  of  their  honesty  and  reliability,  and  whose 
special  training  could  be  utilized  for  overlooking  the  sanitation 
of  the  vessels  and  the  treatment  of  such  persons  as  fall  sick 
en  roMte  between  stations.  The  advantages  both  to  the  company 
and  to  the  passengers  are  obvious.  A  separate  medical  officer 
for  each  vessel  would  not  then  be  needed. 

VII.  Joint  RESPONSiBiLirr  of  Serang  and  Medical  Con- 
ductor.— The  serang  or  master  and  the  medical  conductor  should 
be  held  jointly  responsible  for  the  getveraJ  care  and  good  treatment 
of  their  passengers  ;  special  brief  rules  may  be  drawn  up  for  their 
guidance.  They  ought  to  remove  all  foul  rags,  etc.,  and  prevent 
consumption  of  unwholesome  food.  For  suggestions  on  this 
head  see  rules  under  the  Assam  Emigration  Act,  Parts  IV,  V  and 
VI,  and  Form  No.  35  (Instructions  to  Medical  Ofiicer).  As 
Dr.  Banks  recommends,  they  should  keep  a  reqister  of  deaths, 
entering  disposal  of  bodies  and  tlieir  effects,  etc.  I  think  a 
brief  daily  diart/  of  events  on  each  journey  should  be  maintained, 
entering,  among  other  things,  number  and  nature  of  sick  (with 
names,  etc).,  t'eJitment  and  disposal  of  patients,  appearance  of 
infectious  disease,  and  resulting  sanitary  measures,  etc.,  etc. 

VIII.  Company's  European  Travelling  Inspector  and  Go 
vernment  Inspecting  Officers. — A  Company's  European  Travel- 
ling Inspector,  where  possible,  should  be  maintained  to  see  orders 
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iind  regulations  carried  out ;  and  the  following  Government  Officers 
fihonVl  he  empowered  to  inspect  &\\  snch  ves&e\s,  blioiios  and  pns- 
senger  boats:  (1)  District  Magistrate,  (2)  Civil  Burgeon,  (3) 
District  Superintendent  of  Police,  (4)  Inspectors  of  Police,  (5) 
Sub-Divisional  Officers,  and  (6)  Assistant  Surgeons  and  Civil  Hos- 
pital Assistants  within  their  administrations,  and  ail  sanitary  and 
medical  defects  reported. 

IX.  Disembarking  and  Embarking  Passengers,  Lanterns 
AND  Communicating  Stages. — For  the  safety  and  convenience 
of  passengers  and  to  avoid  accidents,  all  vessels,  particularly 
in  conection  with  steamers,  should  come  to  a  dead  stop  at  tlie 
landing  stages  when  disembarking  or  embarijing  passengers  ; 
suitable  wide  communicating  stages  should  be  provided  with 
hand  rails  on  both  sides,  ami  at  night  a  sufficiency  of  lights  should 
be  displaj-ed,  including  those  to  guide  passengers  to  the  latrines. 

X.  Cleansing  and  Disinfection  of  Vessels  and  Hospital 
Bholios. — On  the  termination  of  each  journey  at  each  terminus, 
at  the  appointed  places  only  every  vessel  and  its  '■'■Hospital  bholios" 
should  be  thoroughly  disinfected  and  fumigated,  the  latrine 
thoroughly  purifieil,  and  the  whole  vessel  generally  washed, 
scrubbed  and  dried  prior  to  the  reception  of  fresh  passengers. 

XI.  Prohibition  of  Increased  Rates  for  Fares  by  Carrying 
Companies. — Steamer  and  other  carrying  companies  and 
ferry  ghat  keepers  should  woi  be  allowed  to  raise  their  rates  for 
fares  at  pleasure.  The  consequence  of  such  unexpected  extortion 
is  that  many  unfortunate  pilgrims  are  unable  to  continue  their 
iourney,  and  those  who  risk  it  are  necessarily  deprived  of,  not 
only  ordinary  personal  comforts,  but  are  compelled  to  starve 
themselves  after  compliance  with  such  demands. 

II. — Eelating  to  Stations. 

XII.  Landing  Stages. — Every  station  should  be  provided  with 
proper  landing  stages,  at  which  all  vestsels  should  be  made  to  stop, 
and  at  night,  where  necessary,  a  sufficiency  of  lights  be  displayed. 

XIII.  Waiting  Shelters. — At  certain  suitable  terminal  and 
intermediate  stations  along  the  passengers'  route  to  he  selected 
according  to  the  traffic  requirements,  among  which  the  assembly 
of  passengers  and  the  suitability  for  sufficiently  long  halts  for 
the  purpose  of  allowing  passengers  from  the  steamers  to  bathe 
and  cook  their  meals,  and  to  resort  to  the  latrines  (especially 
women),  should  be  considered  ;  the  most  important  loaiting  sheds 
of  sufficient  size  should  be  erected.  These  should  be  in  two  or 
more  well  protected  blocks,  accommodating  not  more  than  50 
persons  each,  with  an  area  of  not  less  than  60  square  feet  and 
810  cubic  feet  per  man,  to  allow  of  free  ventilation  and  to  avoid 
overcrowdirg. 

XIV.  Provision  and  Distribution  of  Pure  Drinking  Water. 
— At  all  such  intermediate  stations  and  at  the  principal  locks  the 
corupany  outiht  to  maintain  an  ample  supply  of  boiled  and 
filtered  drinking  v}<Uer  for  distribution  to  x>o,ssengers  by  Brahmin 
water  carriers.  Tlie  drinking  of  brackish  and  foul  water,  such 
as  is  now  only  available,  is  an  important  factor  in  bringing 
aljout  cholera  and  bowel  disorders.  If  no  suitable  water  can 
be  had  at  present,  wells  ought  to  he  sunk. 

XV.  Canal  Station  Hospital  and  Staff. — At  these  inter- 
mediate stations,  as  well  as  at  the  termini,  a  hospital,  consisting 
of  three  or  more  separate  buildings,  with  a  mortuary  hut,  should 
be  erected  at  a  safe  distance  for  treatment  of  all  choleia, 
small-pox,  and  other  serious  cases,  sufficiently  provided  with 
medicines,  disinfectants  and  necessaries,  and  with  a  staff  of  one 
hospital  assistant,  one  Brahmin  as  cook,  water  carrier  and 
general  attendant,  and  one  sweeper. 

XVL  Duties  of  the  Station  Medical  Officer. — All  cases 
occurring  on  board  passenger  vessels  to  be  removed  from  the 
"  Hospital  Bholio"  for  detention  here,  until  fit  to  proceed.  The 
duties  of  the  Medical  Officer  to  inchide  careful  daily  inspections 
of  the  station  and  assembled  passengers  and  all  arriving  passen- 
ger vessels,  with  power  to  prohibit  from  embarking,  or  to  forcibly 
remove  from  the  vessels,  witii  their  dependants,  guardians,  or 
companions,  to  hospital  for  treatment,  such  as  are  unfit  to 
proceed  ;  and  to  submit  to  the  Civil  Surgeon  weekly  reports,  and 
be  under  his  general  supervision. 

XVII.  Latrines  at  Stations.— At  these  stations,  suitable 
latrines  on  the  dry-earth  system  should  be  provided  separately 


for  the  sexes,  and  the  removed  night-soil  daily  trenched  in  a 
distant  site  to  leeward. 

XVIII.  Cremation  Grounds. — At  these  stations,  not  less  than 
500  j'ards  to  leeward  of  the  ''  waiting  sheds  "  or  gliat,  a  site 
should  be  selected  for  a  crem,f7</o«  ground.  All  dead  bodies  to 
be  removed  from  the  Hospital  Bholios"  and  from  the  stations, 
and  sent  here  for  thorough  cremation  :  the  company  to  supply 
sweepers  and  fuel.  No  corpses  to  be  cast  into  rivers  or  canals,  nor 
allowed  to  be  cremated  elsewhere.    At  sea  matters  are  dift'erent. 

XIX.  Licensed  Shopkeepers  at  Stations. — At  these  stations 
a  sufficient  number  of  licensed  shopkeepers  to  ba  provided, 
with  a  supply  of  suitable  food  material  under  the  strict  super- 
vision of  the  Medical  Officer.  To  prevent  swindling  and  exor- 
bitant prices,  which  lead  to  starvation,  etc.,  a  current  market  rate 
to  be  drawn  up  l)y  the  station  master  in  constdtation  with  the 
local  Inpectorof  Police  and  the  Medical  Officer.  Every  faciliiy 
ought  to  be  given  passengers  to  have  at  least  one  cooked  meal  in 
the  twenty-four  hours. 


SANITARY  PROGRESS  IN  PURL 

BY  C.  BANKS,  M.B. 

PuRi,  situcated  on  the  south-eastern  corner  of  the 
Province  of  Orissa,  is  the  terminus  of  one  of  the  most 
important  pilgrim  routes  .  in  India.  It  is  essentially 
a  Hindu  city,  having  a  resident  population  of  28,79J: 
individuals,  of  whom  only  300  belong  to  other  religion.-. 

It  is  yearly  visited  by  thousands  of  religions  devotees 
to  worship  at  the  shrine  of  Jagannath.  During  no 
part  of  the  year  is  the  town  free  from  pilgrims,  and 
this  is  a  perpetual  source  of  anxiety  to  those  respon- 
sible for  the  health  of  the  community.  From  its 
intimate  connection  with  regularly-recurring  outbreaks 
of  cholera,  few  cities  have  received  such  prominence 
in  medical  literature,  or  been  subjected  to  so  much 
well-deserved  abuse,  because  of  the  absolute  disregard 
of  the  people  for  cleanliness  or  the  conditions  under 
which  pilgrims  were  compelled  to  live. 

Jagannath  came  into  the  hands  of  the  .British  in 
1803,  but  it  was  not  till  1871  that  any  serious  measures 
of  sanitary  reform  were  introduced.  Previous  to  this 
the  condition  of  the  town  was  simply  appalling,  and 
the  first  Sanitary  Commissioner  for  Bengal  in  l^&h 
wrote  regarding  it  :  — 

"Still  tlie  insanitary  condiiion  of  Puri  remain  unabated,  where, 
more  than  anywhere  else  in  India,  reform  is  needed.  It  would 
be  almost  impossible  to  conceive  a  place  more  destitute  of  all 
proper  sanitary  arrangements,  no  drainage,  no  conservancy, 
sewage  contanunated  wells,  tanks  charged  with  every  animal 
and  vegetable  impurity.  Arrangements  for  cremation  and 
burial,  as  bad  as  they  can  possibly  be,  submerged  streets,  filthy 
lanes,  generally  over-crowded  dwellings,  innumerable  cess-pits, 
neoflected  cowsheds,  ditches  and  hollows  imapproachable  for 
their  loathsomeness,  such  are  (in  simple  truth  and  without  a 
shade  of  exaggeration)  the  con  litions  under  which  many  thou- 
sands of  pilgrims  are  crowded  together,  suffering  from  malarious 
disease,  splenic  cachexia,  dysenterj^,  cholera,  elephantiasis, 
syphilis,  leprosy,  and  all  the  most  terrible  diseases  known 
to  man." 

So  recently  as  1874  the  pilgrims  were  made  to  drink 
copiously  from  a  cistern  (called  Paduk  Koond) 
which  received  the  washings  of  the  paved  floor  of  the 
inner  temple.  This  liquid  was  so  foul  and  putrid  as 
to  resemble  sewage,  and  contained  sulphuretted 
hydrogen  sufficient  to  blacken  lead  paper  immediately 
it  was  exposed  to  it,  and  required  34  parts  of  oxjgen 
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per  1,000,000  to  purify  it.  It  is  little  wonder  that  to 
on  pilgrimage  to  Puri  in  those  days  was  consitlered 
such  a  dangerous  proceeding.  It  lias  been  computed 
that  the  mortality  amongst  pilgrims  in  Puri  alone  was 
at  one  time  13  per  cent.,  not  to  speak  of  the  terrible 
havoc  wrought  among  them  on  the  retura  journey 
and  by  them  throughout  the  length  and  breadth  of  the 
land.  IS  or  is  it  difficult  to  believe  in  the  correctness 
of  this  computation,  judging  from  the  amount  of  apathy 
and  indifference  to  the  welfare  of  pilgrims  now  ex- 
hibited by  those  who  grow  fat  at  their  expense.  I  have 
known  pilgrims  attacked  with  cholera  to  be  cast  out  of 
lodging  houses,  in  order  to  save  the  owners  of  them  the 
trouble  of  reporting  the  occurrence  to  the  police,  and 
I  have  knowai  other  cases  in  which  the  bodies  of  such 
unfortunate  creatures  have  been  discovered  in  the 
morning  half  devoured  by  pariah  dogs.  I  can  fully 
endorse  every  word  of  Dr.  TuU  Walsh,  formerly  Civil 
Surgeon  of  Puri,  who  says  :  — 

"  I  could  dilate  on  the  crm^lties  and  miseries  to  which  pilgrims 
coming  to  Pm-i  are  subjected,  and  I  could  sliew  beyond  doubt 
that  the  existence  of  sncli  pilgrimages  is  in  itself  bnital  cruelty 
before  which  the  stories  of  the  immolntion  beneiith  the  wheels 
of  the  Jagaimatli  Car  pale  into  insignificance." 

The  first  subject  which  received  the  attention  of 
Government  was  better  accommodation  for  pilgrims, 
and  in  1871  the  Puri  Lodging  House  Act  was  intro- 
duced. The  only  agency  employed  to  give  effect  to 
the  Act  was  a  superintendent,  a  mohurrir,  and  two 
chaprasies.  The  greatest  prudence  and  caution  had  to 
be  exercised,  lest  the  people  should  regard  the  innova- 
tion as  unnecessary  interference  with  their  former 
social  habits  and  customs,  and  at  first  only  those  sec- 
tions of  the  Act  dealing  with  the  trimming  of  trees, 
cleaning  of  cesspools,  and  the  removal  of  rank  vege- 
tation were  applied.  Officers  were  frequently  obstruct- 
ed in  the  performance  of  their  inspection  duties. 

A  fair  amount  of  progress,  however,  was  efEected,  and  on  1st 
April  1881,  when  the  town  was  constituted  a  Municipality,  the 
Lodging  House  Department  bequeathed  to  it  twelve  pucca  and 
five  kutcha  latrines— the  nuclei  of  other  important  sanitary 
works,  and  has  vearlv  ever  since  contril>uted  liberally  towards  its 
conservancy,  the  Municipal  and  Health  Offi.-es  work  harmoni- 
ously together,  and  under  circumstances  and  hindrances  to  sani- 
tary progress,  which  perhaps  exi-t  nowhere  else  in  Bengal,  the 
condition  of  the  city  of  .Jagannatli  has  assumed  a  somewhat  im- 
proved aspect.  Tlie  income  of  the  Municipniity  has  risen  from 
Rs  15  000  to  Rs.  30,000  yearly  (exclusive  of  a  drainage  loan 
from  Government),  of  which  no  less  than  Rs.  24,000  are  spent 
on  sanitation.  The  conservancy  establislimeiit  has  risen  from 
66  mehters  in  187.5  to  172  at  the  present  mcmient,  exclusive  of 
ieinadars,  while  2^  years  aao  a  conservancy  inspector  was  ap- 
pointed to  supervise  it.  Before  the  introduction  of  the  Lodging 
House  Act,  public  hitrines  were  few  and  far  between. 

There  are  now  15  public  and  583  private  piicca  latrines,  and 
the  number  is  being  gradually  increased. 

Until  quite  recently  one  m-  more  cesa-pools  adorned  the  plinth 
of  every  house,  and  the  result  was  that  the  whole  town  stank 
with  their  foul  emanations. 

In  1893,  1,242  of  these  were  converted  into  ;)MCca  drains  for 
the  exit  of 'rain  water,  and  397  were  converted  into  what  might 
be  termed  "  detective  receptacles"  The  nuisance  can  only  be 
tolerated,  in  its  mitigated  fonn,  in  the  absence  of  drains  and 
proper  means  of  flushing  them,  for  many  of  the  inhabitants 
.  cannot  otherwise  dispose  of  their  ablution  water.  The  subject 
of  cess-pools  is  one  of  the  most  important  in  Indi  .n  hygiene, 


and  might  suitably  and  profitably  be  discussed  by  a  body  of 
sanitary  experts. 

The  Pejnulla  tank,  which  collects  the  rice  water  from 
the  cook-house  inside  the  temple,  was  regarded  as  a 
permanent  nuisance  as  far  back  as  1871,  and  only 
those  who  have  witnessed  the  evil  results  of  this 
wretched  sink  of  fermenting  rice  water  overflowing  into 
the  streets  around  the  temple  can  appreciate  the 
improvement  effected  since.  By  a  recent  order  of 
Government,  the  (Jivil  Surgeon  of  Puri  is  ex-officio 
Chairman  of  the  Municipality.  The  additional  powers 
thus  conferred  upon  him  are  powerful  weapons  for 
wagino;  war  against  all  manner  of  nuisances  and  render 
his  duties  as  health  officer  much  more  interesting  and 
responsilile  than  heretofore.  At  the  same  time  a  vast 
amount  of  useless  official  correspondence  is  avoided. 

Drainagk. —  Over  four  miles  of  drainage  have  been 
laid  down,  and  the  system  is  being  extended  as  funds 
permit,  but  owing-  to  the  lew-lying  ground  on  which 
the  town  is  built,  and  its  numerous  narrow  streets, 
the  task  is  a  difficult  one  ;  several  streets  and  lanes 
have  been  widened,  but  progress  in  this  direction 
is  greatly  retarded  by  the  value  of  property  and  the 
exorbitant  demands  made  for  the  required  laud.  There 
are  now  9  miles  of  metalled  and  13  milts  of  kutcha 
roads  within  municipal  limits,  all  of  which  are  kept  in 
decent  repair.  Night-soil,  forinerly  said  to  have  been 
regarded  as  suitable  fgr  road- making  and  as  whole- 
some food  for  cattle,  is  now  disposed  of  in  trenching 
grounds,  most  of  which  are  under  cultivation. 

The  hygienic  condition,  of  the  temple  and  the  food 
cooked  and  sold  within  it  are  now  under  the  control  of 
an  Assistant  Health  Officer.  The  Mohaprasad,  as  it 
leaves  the  temple,  can  in  no  way  be  regarded  as  un- 
wholesonie.  Unfortunately,  however,  the  matter  does 
not  end  here.  Tons  of  the  holy  rice  are  carried  away 
by  pilgrims  to  their  friends  at  home,  and  no  matter  to 
what  extent  it  undergoes  putrefaction  on  the  journey, 
every  morsel  must  be  consumed,  regardless  of  conse- 
quences. The  traffic  in  Mohaprasad  is  entirely  beyond 
our  control,  nor  can  we  be  I'easonably  held  responsible 
for  sickness  caused  by  it  beyond  our  jurisdiction.  It 
is  difficult  to  see  what  legal  measures  can  be  enacted 
to  prevent  this  evil. 

In  olden  times  a  typical  lodging  house  was  one 
which  fulfilled  all  the  conditions  necessary  for  shutting 
out  most  completely  fresh  air  and  light.  These  times 
have  yone,  lodging  house-keepers  have  come  to  realise 
the  importance  of  providing  substantial  and  well- 
ventilated  rooms,  and  at  the  present  moment  there  are 
few  which  could  not  stand  the  scrutiny  of  the  most 
exacting  sanitarian.  In  1892  and  1893,  194  pucca 
latrines  and  119  pucca  drains  were  improved  and 
constructed,  1,267  new  windows  were  made  and  1,662 
old  ones  enlarged.  These  results  were  only  obtained 
after  the  issue  of  1,422  notices,  and  the  suspension  of 
151  licenses.  This  will  give  you  some  idea  of  the 
extent  to  which  the  interests  of  pilgrims  are  guarded, 
compared  with  past  times,  and  the  success  which  has 
attended  the  introductioti  of  the  Lodging  House  Act. 
The  want  of  accommodation,  however,  is  still  keenly 
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felt,  and  up  to  date  we  have  not  been  able  to  prevent 
overcrowding.  At  the  dead  of  night  during  the  car 
festival  of  1893,  when  the  Nua  Kalehar  or  lle-iacarna- 
tion  of  Jagannath  took  place,  399  pilgrims  occupied 
the  Jagannath  Hullub  Dharmsala,  with  an  area  of 
6,694  superficial  feet  (the  jth  part  of  an  acre),  shewing 
a  density  of  2,793  individuals  per  acre.  This  represent- 
ed only  an  item  of  the  general  overcrowiling  in  the 
lodging-houses,  streets  and  vacant  spaces  of  the  town. 
Compared  with  Puri  during  such  important  religions 
festivals,  the  density  of  Benari  s  (101),  Cawnpore 
(187),  Agra  (150)  is  insignificant.  The  accommoda- 
tion provided  varies  according  to  the  supposed 
ausoiciousuess  or  otherwise  of  the  year  for  pilgrimage, 
and  is  to  a  large  extent  purely  a  matter  of  speculation 
based  on  the  expectations  of  those  who  take  out 
licenses. 

Water-supply. — The  water-supply  of  the  town  is 
obtained  from  52  public  and  85  private  wells.  The 
sacred  tanks,  which  are  used  only  for  bathing  purposes, 
are  as  filthy  as  they  are  numerous.    The  worst  of  all 
and  the  most  sacred  is  the  Swetganga.    It  is  said  to 
have  been  in  existence  for  over  700  years,  and  hold 
(in  semi-solution)  the    concentrated    essence   of  the 
filth  of  ages.    In  my  experience  no  case  of  disease  has 
been  directly  traceable  to  it,  and  its  safety,  I  believe, 
lies  in  its  foulness.   Repeated  efforts  have  been  made  to 
clean  it,  and  large  sums  of  m»ney  spent,  but  all  to  no 
purpose.    Better  far  would  it  be  in  my  opinion  to  have 
all  such  abominable  sinks  filled  up.    The  wells  of  Puri 
alford  no  greater  facilities  for  the  growth  of  disease  germs 
than  wells  in  almost  all  other  Indian  towns  dependent 
upon  this  source  for  their  supply  of  water  for  domestic 
purposes.    You  may  plaster  and  putty,  provide  para- 
pets, pavements,  chains  and  buckets,  stick  up  threaten- 
ing notices,  as  much  as  you  like,  but  unless  yon  change 
the  natures  and  habits  of  the  people,  or  provide  them 
with  a  supply  of  drinking  water  which  tliey  cannot 
defile,  the  prevention  of  pollution,  either  directly  by 
the  introduction  of  dirty    iitensils,  the    washing  of 
clothes  and  personal  ablutions,  or  indirectly  by  percola- 
tion through  the  sub-soil,  will  be  an  utter  impossibility. 
A  water-supply  beyond  suspicion  is  desirable  every- 
where, and  nowhere  more  so  than  in  a  pilgrim  city,  but 
how  Puri  Municipality,  with  an  income  of  Rs.  39,000, 
which  is  found  inadequate  to  meet  its  present  require- 
ments, can  ever  hope  to  be  in  a  position  to  spend 
Rs.  3,50,000  on  the  provision  of  a  new  water-supply, 
and  Rs.  17,000  yearly  to  keep  engines  going,  is  a  pro- 
blem whose  solution  is  somewhat  difficult.    Such  was 
the  estimated  cost  of  a   scheme    devised    for  Puri. 
When  we  consider  to  what  a  large  extent  the  health 
of  all  India  hinges  on  the  health  of  Puri,  the  problem 
appears  in  all  its  true  importance.    It  is  one  which 
cannot  be  neglected,  and  would  be  completely  solved,  as 
has  been  suggested  in  other  quarters,  by  the  re-imposition 
of  a  pilgrim  tax  and  persistent  collection,  in  spite  of  all 
protest,  till  the  necessary  sum  is  realised,  or  by  liberal 
donations  from  those  who  can  afford  them,  and  who 
have   at  heart  the  interests  of  Jagannath   and  his 
pilgrim  devotees.    While  a  great  deal  has  been  done  in 


attempting  to  eradicate  the  sanitary  defects  in  Puri,  the 
existing  insanitary  evils  are  all  too  numerous. 

Fioin  1887  to  1893,  3,G0.3  bii  tlis  and  9,£65  deaths  were  rei.>is- 
tered  in  the  town,  or  three  deaths  for  every  birth  nuiing  that 
period.  In  July,  of  the  pieseiit  year,  34  births  and  213  deatlix 
occurred,  giving  a  birtii-rate  of  li  ltj  an  1  a  death-rate  of  88-68 
per  l,iiuO  of  the  population.  While  English  towns  have  been 
gaining  sometliitig  like  16  per  1,000  yeiirly,  Pnri  lias  actually 
been  losing  accoiding  to  tlie  figures  shown  in  the  Sanitary 
Commissioner's  tables  for  many  years  back  28  per  thousand  of 
its  population,  and  yet  iiiHtead  of  being  swept  off  the  face  of 
the  earth,  it  goes  on  adding  to  its  iiuiid:)er8.  If,  further,  we  are 
to  helieve  all  tiiat  is  reported,  there  must  have  been  a  time  wlien 
the  death-rate  calcnhited  on  the  same  principle  fell  little  short 
of  866  per  l,OnO.  The  absurdity  is  palpable  and  solely  due  to 
the  fact  that  the  death-rate  amongst  the  resident  and  pilgrim 
populations  is  calculated  on  the  resident  piopnlation  only,  plus  a 
handful  of  pilgrims  who  happened  to  be  in  the  town  when  the 
census  wiis  taken.  During  tlie  same  period,  1887  to  1893,  it  is 
estimated  that  635,000  pilgrims  visited  Puri,  amongst  whom 
2,066  deaths  from  all  causes  occurred,  giving  a  death-rate 
of  32  per  1,01)0.  Diu-ing  the  car  festival  of  1893,  when 
200, (lOO  pilgrims  assembled,  the  death-rate  amongst  them 
was  only  1-7  per  1,0)0.  The  figures  for  very  many  years 
back,  no  matter  how  carefully  analysed,  compare  most  favour- 
ably with  the  figures  tiefore  sanitary  measures  were  introduced, 
and  by  putting  r7  against  130,  whicli  represent  the  death-rate 
atniingst  pilgrims  per  1,0')0  in  piesent  anrl  past  times,  you 
gain  something  like  an  approximately  correct  idea  of  the  de- 
crease. Deducting  the  number  of  deaths  amongst  pilgrims 
from  the  total  number  of  deaths,  and  calciihiting  the  death- 
rate  on  the  aggregate  population  residents  during  those  seven 
years,  1887  to  1893,  tiie  death  rate  amongst  the  resident 
population  has  been  approximately  36  4  per  1,000.  Deaths 
amongst  diseased  beggars,  of  whom  we  have  a  very  large  share, 
and  amongst  old  people  wdio  come  to  die  in  the  Holy  City 
(who  are  not  regarded  as  pilgrims  in  the  usual  sense  of  the  term), 
are  potent  factors  in  the  causation  of  the  heavy  mortality 
amongst  the  resident  population.  I  venture  to  assert  that  but 
for  pilgrims  and  this  class  of  people,  our  town  in  every  res- 
pect would  compare  well  with  the  healthiest  town  in  the 
Province,  in  having  the  almost  constant  fresh  sea-breeze  from 
the  Bay  of  Bengal.  I  venture  farther  to  assert  that  but  for 
pilgrims  our  death-rate  from  cholera  would  be  reduced  to 
a  very  low  figure  indeed.  lu  making  those  assertions,  I  have 
the  support  of  my  predecessors  for  the  past  twelve  years,  one  of 
whom  makes  (he  following  remark  regarding  epidemic  out- 
breaks of  the  disease  : — 

"The  see-sawing  movement  is  so  striking  that  no  one  \.ho 
has  resided  in  the  place  for  some  time  can  fail  to  notice  ic." 

During  the  past  eleven  years  the  highest  number  of  deaths  from 
cholera  have  been  recorded  in  those  months,  when  the  three  most 
important   festivals   were  held,  viz.,  the  Dole  Jatra,  the  Rath 
Jatra    and  the  Panchak.    During  those  11  years  4,262  deaths 
occurred,  of  which  3,802  or  89  per  cent,  occurred  during  those 
festivals  alone,  originating  coincidently  with  the  arrival  of  pil- 
grims   and  subsiding    in    a  most  definite  manner  with  their 
departure.  A  reference  to  the  figures  of  the  current  year  prove 
this   most  conclusively.    One  death  from  cholera    occurred  in 
the  town  in  May,  none  in  June.    There  were  96  deaths  in  the 
district  during  June.    None  of  these,  however,  occurred  in  any 
partof  the  district  frequented  by  pilgrims.    On  the  other  hand, 
the    disease    prevailed    in    epidemic     form    along    the  pil- 
grim route    on  .lagannath    Pkoad  in    Balasore  and  Cuttack 
districts,  affecting  several  of  the  villages   at  which  pilgrims 
halted.    On  their  way  to  Puri,  36  deaths  occurred  in  the  town 
and  882  in  the  district  of  Balasore.    Iti  the   district,  however, 
310  deaths  occurred.    Batch  after  batch  of  pilgrims   began  to 
arrive  in  Puri,  each  with    a  sorrowful  tale  to  tell  of  friends 
dying  on  the    road,  and   of  others   being    admitted  into  the 
various  hospitals  suffering  from  the  disease.    The  result  was 
that,  on  3rd   July,   11    pilgrims  were  removed  to  the  cholera 
hospital  in  Puri  ;  on  the  4ih,  19  ;  on  the  5th,  12  ;  and  on  the 
6th,  10.    The  disease  then  began  to  abate,  one  or  two  occurring 
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on  alternate  days,  till,  finally,  on  August  1st,  the  town  was  free 
from  the  disease,  pilgrims  began  to  arrive  again  in  large  num- 
bers at  the  commencement  of  the  Durgah  Poojah  holidays, 
and  on  4th  October,  during  my  inspection  of  Bidinnta  Dispen- 
sary, 14  miles  from  Cuttack  and  89  miles  -f  rnin  Puri,  I  was 
informed  that  tlie  last  of  three  pilgrims  on  their  way  to  Puri 
admitted,  suffering  f rom  chiilera,  had  died  that  morning.  On 
7th  October  I  received  a  telegram  from  the  Assistant  Healtli 
Officer,  Puri,  saying:  "Outbreak  since  yesteiday.  Ten  patients 
admitted  into  hospital.  We  have  taken  all  precautions,  pilgrims 
specially,  Midnapore  District  " 

Here  again  the  town,  which  was  free  from  the  disease  from 
1st  August  till  6th  October,  was  infected  coiuuidently  witii  the 
arrival  of  pilgrims,  and  out  of  twenty-six  cases,  which  occurred 
from  6tli  to  IDth  October,  not  one  was  an  inhabitant  of  the  town, 
and  with  a  single  exception  the  first  ten  attacked  had  not  been 
twelve  hours  in  the  place.  One  of  them  hai)  oidy  been  three  hours. 
Another  was  attacd^ed  on  the  »vay.  If  anything  lias  been 
demonstrated  to  be  a  fact  in  Puri,  it  is  that  pilgrimages  and 
cholera  go  hand  in  hand. 

Quarantine  or  restraint  are  impracticable  and  impos- 
sible. Isolation  is  our  chief  stronghold  and  safeguard, 
and  personally  I  believe  that  the  immediate 
removal  of  the  .sick  to  the  various  hospitals,  the  disin- 
fection of  infected  spots,  the  destruction  of  soiled  linen 
and  cremation  of  the  dead  has  done  more  to  prevent 
the  di-isemination  of  and  to  r.^duce  the  death-rate  from 
cholera  in  the  town  and  district  of  Ptiri  than  all  the 
other  sanitary  measures  nut  together.  By  the  sys- 
tematic notification  of  outbreaks  of  epidemic  diseases 
wherever  they  occur  to  those  concerned,  in  adjoining 
neighbourhoods,  as  has  been  lately  recommended  by 
th  Sanitary  Department  of  Bengal  and  Madras  and 
organised  co-operation  in  atteinpting  to,  as  far  as  funds 
permit,  still  further  improve  the  conditions  under 
which  pilgrims  live  during  long  and  tedious  foot 
journeys  in  the  matter  of  food,  water,  halting  stations, 
and  hospital  accommodation,  we  may  disarm  pilgrimages 
to  Puri  of  many  of  their  remaining  terrors,  and  still 
further  reduce  the  death-rate  from  cholera,  dysentery 
and  other  diseases  to  which  pilgrims  are  so  prone.  By 
this  means  only  can  we  hope  to  redeem  the  evil  reputa- 
tion which  pilgrimages  to  Puri  have  acquired. 


ON  THE  DISINFECTION  OF  WELLS  AS  A 
MEANS  OF  COMBATING  CHOLERA 
EPIDEMICS. 

BY  E.  H.  HANKIN,  M.A. 

It  is  now  universally  admitted  by  all  bacteriologists 
who  hfive  studied  the  question  that  the  cholera  microbe 
is  the  cause  of  cholera.  As  this  fact  is  a  matter 
of  great  practical  importance,  it  may  be  well  to  com- 
mence this  paper  by  explaining  a  misunderstanding 
that  has  recently  arisen  in  this  connection.  Sanarelli, 
Met  chnikoff  and  other  observers  have,  during  the 
last  two  years,  discovered  in  water  microbes  closely 
resembling  the  microbe  of  cholera.  These  discoveries 
liave  thrown  doubt  on  the  bacteriological  test  for  the 
microbe  of  cholera  propounded  by  Koch.  This  possi- 
bility that^  it  may  not  be  practicable  to  recognize  the 
doolora  microbe  when  it  is  present  in  the  outside  world, 
hnes  not  however  throw  any  doubt  on  the  relation- 


ship of  the  "comma-bacillus"  to  the  disease.  Simi- 
larly there  is  by  no  means  complete  unanimity 
as  to  the  mode  of  causation  of  cholera  epidemics. 
Just  as  every  one  will  admit  that  mosquito- bites  are 
caused  by  mosquitoes,  though  he  may  not  be  able  to 
explain  why  mosquitoes  are  moi'e  common  in  one 
country  or  at  one  time  of  a  year  than  another ;  so 
every  one  admits  that  the  "  comma-bacillus "  is  the 
cause  of  cholera,  though  he  may  not  be  able  to  explain 
why  epidemics  of  cholera  are  more  prevalent  at  one 
season  than  at  others  or  in  one  place  rather  than  in 
other  localities.  Just  as  with  mosquito-bites,  so  with 
cholera  epidemics,  the  explanation  of  their  prevalence 
is  in  each  case  merely  a  question  of  the  natural  history 
of  the  organism  concerned. 

Whatever  points  in  the  natural  history  or  biology 
of  the  cholera  microbe  may  remain  unexplained,  one 
act  appears  to  me  to  be  fairly  clearly  proved,  name- 
ly, that  in  the  majority  of  cases  the  disease  is  caused 
by  swallowing  the  microbe  in  drinking  water.  In  the 
parts  of  India  with  which  I  am  acquainted  river  water 
does  not  seem  to  be  capable  of  transmitting  the 
disease.  This  fact  has  been  discussed  in  another  paper 
read  before  the  Congress.  So  far,  therefore,  as  the 
North- West  Provinces  are  concerned,  we  are  left  with 
the  water  of  wells  and  tanks  as  the  agents  in  the  trans- 
mission of  the  disease.  In  the  greater  part  the  area 
referred  to,  only  wells  are  used  for  drinking  pur- 
poses. It  becomes,  therefore,  a  matter  of  great  impor- 
tance to  be  able  to  free  wells  from  the  cholera  microbe. 
If  the  above-enunciated  views  are  coiTect,  it  is  difficult 
to  understand  how  a  cholera  epidemic  could  go  on, 
if  the  well  water  concerned  in  its  production  was  disin- 
fected. The  discovery  of  a  suitable  disinfectant  for  this 
purpose  is  by  no  means  easy,  and  the  question  is  fur- 
ther complicated  by  the  fact  that  a  reinfection  of  the 
well  is  always  likely. 

In  a  paper  recently  published  in  the  "  Indian  Medical 
Grazette  "  I  described  the  use  of  lime  for  this  purpose. 
It  has  the  advantages  of  being  cheap  and  non  poisonous. 
The  disadvantages  {iTe,Jirdli/,  that  it  is  of  no  use  unless 
it  is  absolutely  fresh — a  condition  that  it  is  impossible 
to  ensure  in  many  districts.  Secondly,  it  kills  fi"ogs. 
These  animals,  which  are  almost  universally  present  in 
wells,  may  be  useful  scavengers  while  they  are  alive, 
but  the  presence  of  their  remains  after  their  death  is 
the  reverse  of  desirable.  Some  cases  have  come  to  my 
knowledge  in  which  the  well  water  has  acquired  a 
putrid  taste  a  few  days  after  the  addition  of  lime,  pro- 
bably owing  to  this  cause.  Thirdly  (though  this  is 
only  a  theoretical  objection),  after  the  alkalinity  of  the 
water  caused  by  the  lime  has  diminished,  it  is  likely 
to  be  a  very  favourable  medium  for  the  growth  of  the 
cholera  microbe.  In  some  experiments  earned  out 
with  the  object  of  testing  this  possibility,  I  found  that 
the  cholera  microbe  was  more  favoured  (if  other  mi- 
crobes were  also  preserved)  by  the  presence  of  traces  of 
lime  as  a  means  of  rendering  the  medium  alkaline 
than  by  the  addition  of  any  other  alkali.  Notwith- 
standing these  objections,  I  have  received  the  following 
reports  from  various  Civil  Surgeons  who  have  used 
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this  disinfectant  during  cholera  epidemics.  Surgeon- 
Major  Saunders  writes  trom  Unao  that  he  used  it  on 
several  occasions,  and  that  it  nearly  always  stopped  the 
cholera ;  in  cases  in  which  this  did  not  happen,  the 
disease  ceased  after  a  second  treatment.  No  details 
were  however  given.  Surgeon-Major  Saunders  states 
that  it  is  necessary  to  lower  a  man  down  the  well 
before  adding  the  lime  to  catch  the  frogs.  Surgeon- 
Major  Griles,  01  Bijnor,  has  used  limes  in  several  cases. 
He  has  only  communicated  to  me  the  results  of  the 
first  experiment.  Here  two  wells  in  a  village  were 
treated.  I  do  not  know  how  many  cases  had  already 
occun'ed,  but  only  one  other  case  happened  after  the 
addition  of  the  lime,  and  this  took  place  on  the  suc- 
ceeding day,  and  so  with  little  doubt  had  been  infected 
before  the  addition  of  the  lime.  Surgeon-Major  Giles 
regards  the  experiment  as  successful,  but  points  out  that 
at  the  time  cholera  was  dying  out  all  over  the  district. 
This  implied  caution  appears  to  me  to  be  necessary  in 
every  case  in  which  lime  has  hitherto  been  used.  I 
disinfected  about  twenty  wells  with  lime  in  a  district  in 
Cawnpore,  and  no  further  cases  occurred  in  the  disin- 
fected area.  I  feel  very  sceptical  as  to  whether  this 
result  had  anything  to  do  with  the  addition  of  the 
lime.  Surgeon-Major  Tuohy,  of  Saharanpur,  tells  me 
that  he  used  lime  with  success  in  a  localised  outbreak 
in  a  village  near  that  town. 

The  disinfecting  action  of  lime,  and  still  more  of 
other  antiseptics,  can  only  be  temporary,  and  consider- 
ing the  constant  oppoi-tunities  of  reinfection  that  must 
occur  during  most  epidemics,  it  might  appear  to  be 
futile  to  attempt  to  check  the  progress  of  cholera  by 
such  disinfection  of  wells.  Therefore,  before  describing 
my  further  experiments,  I  propose  to  discuss  the  possi- 
bility that  it  may  not  be  necessary  to  completely 
remove  the  microbe  from  the  water,  but  that  a  change 
in  the  quantity  of  the  microbe  that  is  present  or  in  its 
virulence  may  be  in  many  cases  sufficient  to  effect  the 
object. 

Of  course  in  some  cases  it  is  known  that  cases  of 
cholera  appear  within  twenty-four  hours  of  the  infection 
of  the  wells.  In  other  cases,  on  the  contrary,  it  appears 
to  me  to  be  certain  that  the  well  water  does  not  become 
infectious  till  several  days  or  more  have  elapsed  after 
the  microbe  has  first  gained  access  to  the  water.  The 
first  class  of  cases  does  not  come  into  the  present  dis- 
ciission.  In  favour  of  the  second  eventuality  I  may 
quote  the  fact  that  in  some  cases  the  disease  appears  to 
break  out  over  a  large  area  of  country  simultaneously, 
so  rapidly  and  over  so  large  an  area  that  there  is  no 
time  for  its  distribution  to  be  accountable  by  human 
intercourse.  Since  "aerial  miasms"  ar-^  out  of  fashion, 
and  since  we  can  hardly  suppose  that  the  disease  has 
originated  de  novo,  we  are,  I  imagine,  obliged  to  suppose 
that  in  such  cases  some  widespread  condition,  such  as  a 
rise  of  temperature,  has  enabled  the  cholera  virus  that 
previously  was  present  in  a  latent  condition  to  spring 
into  activity.  So  far  as  I  know  in  districts  with  which 
I  am  acquainted,  the  only  place  in  which  the  cholera 
microbe  is  likely  to  lie  latent  in  this  way  is  in  the  village 
weUs.    So  far  as  the  microbe  ia  concerned  this  is  not 


so  much  a  matter  of  theory  as  of  fact ;  for,  in  the  Bal- 
rampur  district,  on  two  occfisions,  I  detected  the  cholera 
microbe  in  traces  in  the  well  water  at  a  time  when 
no  cholera  was  present  among  the  consumers  of  this 
water.  Three  days  later  I  detected  the  microbe  in 
quantities  in  the  same  water,  and  at  or  shoitly  alter 
this  time  the  disease  appeared.  Here  it  its  clear  that 
at  a  time  when  the  cholera  microbe  was  present  only 
in  small  quantity,  it  was  unable  to  produce  the  disease ; 
when  it  had  had  time  to  reproduce,  it  was  capable 
of  producing  infection.  I  suppose  this  is  a  simple 
question  of  quantity  rather  than  of  quality  of  the  mi- 
crobe. If  this  had  occurred  in  other  cases  one  would 
expect  that  some  time  would  elapse  between  the  time 
of  introduction  of  the  infection  into  the  village  and 
the  appearance  of  the  disease  in  epidemic  fonn.  Ou 
turning  to  a  report  on  the  subject  of  cholera  in  this 
district  by  Surgeon-Captain  Pratt,  I  find  that  in  the 
cases  of  one  or  two  villages  the  events  appear  to  favour 
this  view.  In  other  cases  the  disease  appears  to  have 
broken  out  immediately  after  the  introduction  of  the 
infection  by  returning  pilgrims.  But  in  the  majority 
of  cases  no  dates  are  given.  In  a  report  on  cholera 
in  another  district,  I  find  it  stated  that  this  simul- 
taneous appearance  of  cholera  over  a  large  area  is 
contrary  to  the  water  infection  theory  which  may  or 
may  not  be  the  case,  but  again  no  accurate  details 
are  given  that  might  aid  one  in  arriving  at  a  solution 
of  this  unknown  point  in  the  natui'al  history  of  cholera 
microbe. 

Thus  we  see  that  there  is  reason  for  thinking  that 
in  some  cases  the  cholera  microbe  exists  in  well  water 
in  a  harmless  condition  for  some  time  before  the  appear- 
ance of  the  disease.  There  is  still  more  conclusive 
evidence  proving  that  the  cholera  microbe  continues 
to  exist  in  a  harmless  condition  for  some  time  after 
the  cessation  of  the  outbreak.  During  the  present 
summer  I  have  examined  a  large  number  of  specimens 
of  water  taken  from  wells  in  different  localities  during 
and  after  the  time  of  a  cholera  outbreak.  I  owe  my 
best  thanks  to  Surgeon-Colonel  Hutcheson,  the  Sani- 
tary Commissioner,  North-Westem  Provinces  and  Oudh, 
and  to  several  Civil  Sargeons  who  have  from  time  to 
time  sent  me  the  numerous  specimens  of  water  used  in 
this  research.  I  found  that  for  from  one  to  three  months 
after  the  cessation  of  the  outbreak  the  cholera  microbe 
was  still  to  be  found  in  the  well  water  in  a  more  or  less 
degenerated  condition.  After  this  time  it  gradually 
disappears  in  the  great  majority  of  cases. 

Thus  it  is  evident  that  the  cholera  microbe  is  gener- 
ally incapable  of  producing  cholera.  So  far  as  the 
districts  in  which  I  have  worked  are  concerned,  this 
is  not  so  much  a  matter  of  theory  as  a  legitimate 
conclusion  from  a  large  number  of  facts  that  I  have 
accumulated  during  the  last  two  years.  I  have  no 
doubt  that  some  of  my  readers  who  may  accept  this 
conclusion  will  expect  me  to  go  on  to  discourse  of 
"blue  mists"  or  the  "x,"  "  y,"  "z's"  of  _  Peti enkof er 
and  his  school,  or  of  unknown  factors  in  a  general 
way  as  being  necessary  in  order  to  arrive  at  an  explana- 
tion of  a  cholera  epidemic.    In  this  I  must  disappoint 
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them.  I  have  generally  noticed  that  those  who  are 
most  ready  to  talk  of  unknotvn  factors  in  connection 
with  cholera  really  use  the  word  in  the  sense  of  "  un- 
knowable," or  "  inexplicable,"  and,  as  a  .rule,  are  igi\o- 
rant  of  the  facts  of  the  biology  of  the  cholera 
microbe.  Of  course  it  is  impossible  for  me  to  deny 
that  some  unknown  and  hitherto  unsuspected  factors 
remain  to  be  discovered  before  Ave  arrive  at  an  explan- 
ation of  the  facts  connected  with  tlie  spread  of  cholera. 
But  it  appears  to  me  to  be  at  least  possible  that  the 
phenomena  of  cholera  epidemics  will  be  found  to  be 
explicable  by  means  of  factors  of  whose  nature  we  are 
already  aware  in  a  general  sense.  For  instance,  turn- 
ing to  the  results  of  laboratory  experiments,  we 
know  that  the  cholera  microbe  is  the  most  variable 
of  microbes,  and  in  no  way  is  this  fact  more  clearly 
shown  than  in  its  virulence.  I  have  recently  found 
that  in  different  epidemics  in  the  North- West  Pro- 
vinces the  cholera  microbe  shows  widely  different 
degrees  of  virulence.  Cholera  microbes  from  the 
Allahabad  mela  which  afterwards  spread  throughout 
the  provinces  killed  guinea-pigs  in  4^  hours.  These, 
from  a  restricted  epidemic  in  Shahgunj,  an  epidemic 
that  showed  no  tendency  to  spread  into  neighbouring 
districts,  were  only  capable  of  killing  these  •  animals  in 
about  17  hours.  Another  factor  known  to  be  of  im- 
portance with  respect  to  the  production  both  of  cho- 
leraic peritonitis  in  animals,  and  less  certainly  of  true 
cholera  in  animals,  is  the  quantity  of  the  microbe  that  is 
introduced  into  the  system.  That  this  factor  has  to  do 
with  the  production  of  the  disease  in  man  is,  I  con- 
sider, rendered  practically  certain  both  from  the  analogy 
of  these  laboratory  experiments  with  cholera  in  animals, 
and  from  the  analogy  of  other  diseases  in  man, 
A  direct  experiment  in  favour  of  this  view  may  be 
quoted  from  the  history  of  the  Altona  outbreak. 
Here  the  water-supply  consists  of  the  Elbe  water 
filtered.  During  the  cholera  outbreak  in  Hamburg, 
the  adjoining  suburb  of  Altona  remained  compara- 
tively free  from  the  disease.  At  this  time  the  Altona 
water  contained  on  an  average  50  microbes  per  cubic 
centimetre.  A  few  months  later,  however  (owing  to 
the  frost) ,  there  was  a  partial  breakdown  of  the  filtering 
apparatus,  and  a  small  epidemic  resulted.  In  con- 
sequence of  this  breakdown,  the  number  of 
bacteria  in  the  water-supply  rose  to  about  1,000  per 
c.  c.  There  is  no  doubt,  I  think,  that  during  both 
periods  the  Altona  water  contained  the  cholera 
microbe,  but  only  when  the  numbers  increased,  and  not 
before,  was  this  water  capable  of  producing  infection 
to  any  great  extent. 

Among  the  factors  which  determine  whether  the 
cholera  microbe  in  a  well  will  produce  an  outbreak, 
it  occurred  to  me  that  the  quantity  in  which  it  is 
present  would  be  the  one  most  likely  to  be  capable  of 
being  influenced  by  artificial  means.  So  far  as 
I  know  the  quantity  of  the  microbe  that  is  likely 
to  be  present  in  the  days  succeeding  infection  of  a 
well,  is  likely  to  depend  as  much  as  anything  on 
the  quantity  of  food  materials  that  are  dissolved  or 
suspended  in  the  water.  "Food  materials"  in  this  sense 


is  another  name  for  organic  matter,  and  the  latter  is 
known  to  be  capable  of  being  destroyed  by  permanganate 
of  potassium.  The  use  of  this  substance  for  cleaning 
wells  is  by  no  means  new.  Its  employment  is 
recommended  in  Parkes'  Hygiene,  but  I  am  not  aware 
of  its  having  been  systematically  employed  in  com- 
bating cholera  epidemics.  I  may  here  state  that  I  do 
not  cons'der  that  I  have  obtained  proofs  that  it  can  be 
profitably  employed  for  this  purpose,  but  I  think  that 
the  residts  of  the  following  experiments  are  such 
as  to  justify  an  extended  trial  of  this  substance  in 
cholera  outbreaks. 

Ten  oimees  of  permanganate  of  potassium  were 
carefully  dissolved  in  the  water  of  a  large  well.  This 
quantity  was  in  the  proportion  of  one  part  of  per- 
manganate to  40,090  of  water.  The  following  table 
shows  the  effect  thus  produced  on  the  microbes 
present  :  - 


Before  adding  permanganate . 
One  Lour  after  ,, 
2  hours      ,,  „ 


3 
4 
5 
26 
27 
29 
48 
72 
144 
168 
192 
216 


Number  of  microbes  per 
cubic  centimetre, 

...  20,000 
480 
360 
296 
liO 
160 
...  26 
36 
20 
98 
136 
256 
528 

about  60,000 
„  60,000 


The  sudden  increase  in  the  number  of  microbes 
observed  in  the  last  two  experiments  may  be  taken 
as  an  indication  that  an  increase  in  the  quantity  of 
organic  mfitter  that  was  present  had  occurred.  What 
this  was  due  to  is  of  little  moment.  The  importance 
of  the  observation  consists  in  its  showing  that  the 
number  of  microbes  present  can  be  greatly  influenced 
by  the  addition  of  permanganate.  The  influence  of 
this  addition  was  exerted  for  at  least  six  days.  The 
well  however  was  not  in  use  at  the  time. 

It  will  be  noted  that  this  "starving  out"  of  the 
microbes  was  only  partial.  It  may  be  doubted 
whether  it  would  be  so  well  marked  in  a  well  that  is  in 
use,  and  therefore  liable  to  all  sorts  of  contamination. 
The  cholera  microbe  belongs  to  a  family  of  bacteria 
that  are  known  to  be  better  fitted  than  most  to  live  and 
reproduce  in  very  diluted  media.  Is  it  not  then  likely 
that  the  permanganate  will  have  a  tendency  to'  starve 
out  other  microbes,  leaving  that  of  cholera  relatively 
unharmed?  That  this  eventuality  does  not  happen 
is  shown  by  the  following  observations  made  in  the 
Balrampur  district. 

The  bungalow  in  which  (owing  to  the  kindness 
of  Colonel  Anson,  the  Political  Agent)  I  was  staying 
during  my  visit  to  this  place  was  situated  a  few 
hundred  yards  from  the  village  of  Dhusaha,  in  which 
cholera  existed  at  this  time.     I  visited  this  viUage 
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Fig.  1. — Curve  showing  attacks  in  cholera  epidemic  in  Dlinsalia,  in  tliree-rlay  totals.  One  other  case  oecnrred 
after  the  disinfection  of  the  wells,  which  is  not  shown,  as  water  from  a  neighbouring  village  is 
known  to  have  been  used. 

Total  nmnber  of  inhabitants  ...  ...  ...  ...  320 

„         „  attacked  ...  ...  ...  ...  74 

J)         „  deaths  ...  ...  ...  ...  38 
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every  day  during  my  stay,  and  made  a  large  number 
of  bacteriological  observations  there,  of  which  the 
following  table  gives  a  summary  : — 

Name  of  well.  Number  of  microbes    Presence  of  the 

per  c,c.  cholera  microbe. 

1.  Mahbeer  Pandit  Well         ...    3,500  Present. 

2.  Pundit  Bh  iwani  Pershed  well    '6.600  Not  detected. 

3.  Mahadeo  Piirliit  well  ...  23,000  Present. 

4.  Bal  Krisbn  well  ..     7,000  Present. 

5.  Tank    surrounded   by  refuse 

heaps  ...    2  700    Not  delected. 

With  the  exception  of  one  other  tank  this  list 
exhausts  (he  water-supply  of  the  village. 

Each  of  the  wells  containing  the  cholera  microbe 
was  treated  with  permanganate.  In  each  case  about 
an  ounce  of  permanganate  was  placed  in  an  iron 
"dhol. "  The  vessel  was  lowered  into  the  well,  filled 
with  water  and  drawn  up.  The  water  was  poured 
back  into  the  well,  leaving  the  residue  of  the  per- 
manganate at  the  bottom  of  the  "  dhol."  The  process 
was  repeated  till  all  of  the  salt  had  been  dissolved. 
The  water  in  the  well  thus  acquired  a  pronounced 
pink  colour.  The  addition  was  made  at  sunset  in 
order  to  occasion  as  little  inconvenience  as  possible 
to  the  users  of  the  wells.  So  great  was  the  quantity 
of  organic  matter  present  in  the  water,  that  in  each 
case  the  colour  had  vanished  on  the  following  morning, 
and  the  water  was  ready  for  use  without  its  being 
necessary  to  pump  any  out.  In  the  case  of  the  first 
well  on  the  list,  three  days  after  treatment  the  number 
of  microbes  present  in  a  cubic  centimetre,  had  only 
fallen  to  1,600.  Nevertheless,  the  microbe  of  cholera 
could  no  longer  be  detected.  Similar  results  were 
obtained  with  well  No.  3.  Here  the  examination 
was  made  on  the  same  day  as  that  on  which  the 
permanganate  had  been  added,  and  the  number  of 
microbes  present  was  found  to  be  1,450,  but  the 
cholera  microbe  had  vanished.  In  the  case  of  well 
No.  4,  the  number  of  microbes  present  was  found 
to  be  2,500  on  the  third  day  after  the  addition.  The 
cholera  microbe  was  also  in  this'  case  no  longer  to  be 
detected. 

As  to  the  effect  of  this  disinfection  on  the  epidemic, 
all  that  can  be  said  is  that  it  may  have  caused  the  ensu- 
ing cessation  of  attacks  ( See  Figfi.)  Ten  cases  of  cholera 
occurred  on  the  second  and  third  days  after  the  treatment 
of  the  wells  had  been  completed.  Considering  that  the 
cholera  in  this  village  was  of  a  somewhat  mild  type, 
one  would  expect  that  the  incubation  period  would  be  at 
least  two  or  three  days,  and  that  consequently  those 
last  attacked  were  infected  before  the  disinfection  of  the 
weUs.  Besides  these  there  was  one  other  case  a  day 
later  that  is  stated  to  have  drunk  the  water  of  the  dis- 
infected wells.  I  have  not  been  able  to  obtain  accurate 
details  as  to  the  number  of  those  attacked  who  had 
drunk  this  disinfected  water.  But  of  those  who  died, 
at  least  four  had  used  water  from  wells  in  a  neighbour- 
ing village  where  the  water  had  not  been  treated. 

This  village  was  inhabited  entirely  by  Brahmins  and 
Hindoos  of  other  hierh  castes,  who  only  eat  food  cook- 
ed by  themselves.    Their  diet  consists  almost  entirely 


of  "  dhal-bhat."  They  eat  no  sweetmeats  bought  from 
a  bazzar,  and  very  little  similar  food  that  is  so  attract- 
ive to  flies,  and  as  a  matter  of  fact  at  this  season  of 
the  year — September — very  few  flies  were  about.  The 
village  was  small,  with  a  little  over  300  inhabitants. 
There  was  relatively  little  use  made  of  the  wells.  For 
all  these  reasons  it  is  likely  that  the  water  and  no- 
thing but  the  water  had  to  do  with  the  cholera,  and  that 
very  little  reinfection  of  the  wells  was  likely  to  occur. 

My  next  observations  on  the  effect  oi  permanganate 
were  made  in  Shahgunj,  where  a  very  difi'erent  state  of 
afPaii's  exists.  This  place  is  a  suburb  of  Agra.  It  is 
inhabiled  by  Mahomedans  and  Hindoos  of  various 
castes,  who  often  eat  food  bought  in  the  bazaar,  and 
who  are  not  so  particidar  as  to  the  cleanliness  of  drink- 
ing vessels  as  Brahmins.  Consequently,  the  cholera 
microbe  has  every  facility  in  getting  from  one  well  to 
another.  A  very  short  time  after  cholera  was  imyjort- 
ed  into  the  place  on  a  recent  occasion,  the  cholera 
microbe  was  found  in  nearly  every  well  in  the  place. 
Further,  though  in  each  case  a  few  hours  after  the 
addition  of  permanganate  the  cholera  microbe  was  no 
longer  to  be  detected  in  the  well  water,  it  had  again 
reappeared  on  the  following  day.  This  fact  is  most 
easily  explained  by  supposing  that  a  reinfection  of  the 
wells  had  occurred.  In  the  case  of  this  epidemic  I 
treated  half  the  wells  with  permanganate  and  left  the 
other  half  untreated  as  a  sort  of  control. 

The  results  are  contained  in  the  following  table 
which  requires  some  explanation.    There  is  no  direct 
means  at  my  disposal  for  estimating  the  number  of 
cholera  microbes  present  in  water.    In  the  following 
experiments  I  tested  for  the  cholera  microbe  in  the 
usual  way  by  adding  some  peptone  to  the  water  to  be 
examined.    On  the  following  day  (in  some  cases  on  the 
second  day  also)  the  mixture  was  microscopically  ex- 
amined.   Owing  to  the  favourable  influence  of  the 
peptone,  the  cholera  microbe,  and  to  some  extent  other 
microbes,  will  in  the  meantime  have  increased  greatly 
in  numbers.    The  quantity  of  the  cholera  microbes 
visible  relatively  to  other  microbes  will  depend,  ^firstly, 
on  the  original  proportion  of  this  microbe  that  was 
present  originally ;  secondly,  on  its  vitality  vis-a-vis  to 
other  microbes.    In  the  case  of  a  series  of  observations 
of  the  same  water,  the  latter  factor  may  probably  be 
taken  as  constant.    When  I  say  that  a  large  number 
of  cholera  microbes  were  found  in  the  water,  I  really 
mean  that  a  large  number  of  this  microbe  was  visible 
in  a  peptone  culture  made  from  this  water.    That  there 
was  in  reality  a  large  number  in  proportion  to  other 
microbes  in  the  original  water  is  merely  a  probable 
assumption  which  must  be  borne  in  mind  in  inter- 
preting the  following  table.     In  cases  in  which  a  near- 
ly pure  culture  of  the  cholera  microbe  was  found  on 
the  following  day,  I  have  written  the  number  4.    If  a 
fair  sprinkling  of  other  microbes  was  present,  I  have 
employed  the  number  3.    If  cholera  and  other  microbes 
were  present  in  about  equal  numbers,  I  have  "written  2. 
The  number  1  is  written  in  cases  in  which  it  could 
only  be  detected  with  difficulty,  and  0  in  cases  in  which 
it  was  not  detected  at  all. 
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In  the  following  list  I  have  only  included  wells  that 
can  fairly  be  described  as  moderately  dirty.  One  very 
dirty  well  from  which  the  permanganate  failed  to  re- 
move the  cholera  microbe  is  not  included.  Certain 
very  clean  wells  in  which  it  did  do  this  are  equally  not 
mentioned.  In  this  case  about  two  ounces  of  perman- 
ganate were  added  to  each  well.  On  the  following 
morning  hhistis  were  employed  to  pump  out  the  water 
till  a  red  colour  was  no  longer  observable.  At  this 
time  in  each  case  the  cholera  microbe  had  vanished 
from  the  water.  This  result  is  not  included  in  the 
table,  but  only  the  result  obtained  on  the  following 
day  when  it  had  reappeared. 


Fig.  2. — Attempt  to  disinfect  Shahgnnj  Wells. 


Name. 

Dct 

9t 

Oct. 
lOth 

Oct 
III). 

Oct 
12ili 

O.t 
1  3tli 

Oct 
14il> 

Oc 
loth 

Oct. 
IRth 

A.— Disinfected, 

0)  T.nkir 

1  K 

1 

(2)  Koli 

3  K 

2 

1 

(3)  K  sri 

1  K 

2 

1 

i 

(4)  Bhogri  Mull 

3 

i  K 

3 

1 

B. — Not  Disinfected. 

(1)  Jogi  Wa)la 

4 

1 

3 

1 

1 

(2)  SHve-  Walla 

2 

2 

1 

1 

i 

(3)  Mahomed  Fusl 

2 

2 

2 

2 

(4)  An:>r  Walla 

1 

1 

1 

jS.B  — The  mimhers  refer  to  ihe  relitive  numbers  of  cholera 
microbes  that  appear  to  have  b'  en  pieeent. 

4  indiCHiini  a  maximum  and  O  meaninti;  that  none  were  detected 
K  itidicaies  the  date  on  whicn  perm  inganate  was  added. 


It  will  be  seen  that  in  the  case  of  wells  that  had  been 
treated  with  permanganate,  in  every  case  there  was  a 
gradual  diminution  in  the  number  of  cholera  microbes 
found,  while,  at  the  same  time,  the  cholera  microbe  re- 
mained in  apparently  undiminished  quantity  in  each 
of  tlie  wells  that  had  not  been  treated  with  permanganate. 

This  diminution  and  ultimate  vanishing  of  the  cho- 
lera microbe  in  the  treated  wells  took  place  at  a  time 
when  not  only  was  there  no  permanganate  present,  but 
even  at  a  time  when  none  of  its  soluble  decomposition 
products  could  have  been  there,  owing  to  the  large  daily 
consumption  of  the  water.  I  know  no  way  of  explain- 
ing this  but  by  supposing  that  some  condition  or  pa- 
bulum necessary  for  the  life  of  the  cholera  microbe  had 
been  removed  by  the  action  of  the  permanganate. 

The  permanganate  appears  to  merely  hasten  a  pro- 
cess that  occurs  more  slowly  by  itself,  for  a  month  after 
the  last  observation  recorded  in  the  table  the  cholera 
microbe  had  vanished  from  every  well  in  the  place. 

The  small  epidemic  that  existed  at  the  time  of  my 
observations  in  Shahgunj,  ceased  at  about  the  time  I 
treated  the  wells. 

Besides  my  own  observations  on  the  effects  of  perman- 
ganate I  can  quote  experiments  carried  out  by  others 
which  have  had  analogous  results.  Surgeon-Major 
Giles  has  used  it  in  Nagina  and  the  neighbouring  vil- 
lages. I  do  not  know  what  effect  it  had  on  the  cholera 
that  existed  at  the  time,  but  in  every  case,  with  one 


exception,  the  cholera  microbe  was  detected  in  the  speci- 
mens of  the  well  water  sent  to  me  before  but  not  in 
those  sent  after  the  addition  of  the  permanganate.  Sur- 
geon-Colonel Martin  has  similarly  used  it  with  success 
in  a  well  in  Lucknow  cantonments,  and  in  another  in 
Bareilly. 

It  appears  to  me  that  the  above  facts,  while  not  enough 
to  prove  the  utility  of  peiTQanganate  in  cholera  epi- 
demics, are  amply  sufficient  to  justify  an  extended  trial 
of  this  substance.  From  what  has  been  said  above,  it 
will  be  understood  that  I  scarcely  expect  the  process  to 
be  of  much  use  in  cases  in  which  the  microbe  possesses 
an  exceptional  degree  of  virulence.  Neither  do  I  expect 
it  to  be  of  use  in  cases  in  which  water  infection  plays  a 
subsidiary  part  in  the  spread  of  cholera,  which  I  at  pre- 
sent believe  to  be  more  frequent  in  India  than  is  at 
present  suspected. 

It  may  be  well  to  point  out  that  owing  to  the  fact 
that  cholera  has  an  incubation  period,  probably  in  most 
cases  of  two  or  three  days,  it  is  not  likely  that  the  use 
of  permanganate  will  cause  an  immediate  cessation  of 
the  epidemic. 

Further,  it  is  scarcely  probable  that  the  results  of  its 
employment  will  ever  be  sufficiently  marked  for  it  to 
be  possible  to  draw  a  definite  conclusion  as  to  its  value 
in  a  single  outbreak.  Therefore  I  hope  that  all  who 
experiment  with  this  substance  will  let  me  know  the 
result,  irrespective  of  the  fact  that  by  itself  a  single 
result  may  not  appear  to  be  sufficient  to  prove  the  point. 
It  is  only  by  means  of  an  accumulation  of  observations 
that  we  can  hope  to  come  to  a  definite  conclusion. 

The  cost  of  cleaning  wells  by  means  of  this  substance 
ought  to  be  trifling.  Its  price  in  Englnnd  is  a  shilling 
a  pound,  and  an  ounce  is,  I  believe,  sufficient  for  an  or- 
dinary well. 


DISCUSSION. 

Jogendra  Nath  Dutta  (Calcutta)  said  he  misfht  sug-g'est  the 
addition  of  alum  to  the  pfniianganate  process  iidvociite(i  by  Mr. 
Hankin.  He  stated  thiit  he  beheved  that  boiling  the  water  after 
removal  from  wells  was  a  greater  safeguard  than  any  disinfection 
where  thei  e  is  every  liability  to  reinfection. 


MAHAMAEI,  OR  THE  PLAGUE,  IN  BRI- 
TISH GARHWAL  AND  KUMAON. 

BY  G.  HUTCHESON,  M.D., 
Brigade-Surgeon  Lieut. -Colonel,  I.  M.  5. 

1.  The  plague,  ;pesti&  scptica^  SjTian,  Levantine  or 
Egyptian  plague,  the  bubonic  plague  of  Western 
China,  and  gola  or  phutkiya  rog  and  mahamari  ot 
British  Garhwal  and  Kumaon  are  doubtless  one  and 
the  same  disease,  which  has  existed  in  all  probability 
in  the  hill  tracts  of  India  and  China  from  time 
immemorial. 

2.  The  disease,  so  far  as  history  records,  was 
prevalent  in  Europe  in  the  sixth  centm-y  B.C.,  and 
is  said  to  have  spread  at  thia  period  over  the  greater 
part  of  the  habitable  globe  ;  and  since  then  it  has 
been  recorded  in  Syria,  the  Levant,  Egypt  and  else- 
where.   Dale  Ingram  published  an  historical  account 
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of  the  disease  as  far  back  as  1755.  Moscow  was  the 
scene  of  an  outbreak  in  1770,  and  in  1813  the  disease 
prevailed  at  Malta,  and  in  1834  at  Cairo. 

In  India  the  disease  has  ever  had  a  home,  and 
prevails  off  and  on,  till  the  present  day,  in  British 
Garhwal  and  Kumaon.  In  1813  the  plague  was 
present  in  Central  India  and  Eajputana,  Kutch  and 
Kattywar,  and  was  first  noticed  at  Kumtakole,  and 
spread  throughout  Wagar  during  January,  February 
and  March  1816,  and  by  the  end  of  that  year  had 
extended  to  Scinde,  where  the  mortality  was  great. 
The  disease  was  still  prevalent  in  Central  India 
in  1819,  and  disappeared  in  1821.  Nothing  more  was 
heard  of  the  disease  in  Central  India  till  July  1836, 
when  it  broke  out  at  Pali,  a  town  of  Marwar,  whence 
it  spread  to  Jodhpore.  It  prevailed  at  Deoghur  in 
Meywar  in  March  1837,  and  thereafter  extended  to 
Jalia  and  Eamghat  in  the  district  of  Ajmere.  The 
disease  all  but  disappeared  towards  the  end  of  1837, 
but  in  November  of  that  year  it  again  broke  out  in 
epidemic  form  at  Pali,  and  continued  till  February 
the  following  year. 

It  is  more  than  probable  that  the  plague  was 
introduced  into  Pali  and  Eajputana  in  1837  from  the 
Levant,  as  the  "  Chhipis, "  who  printed  the  pieces  of 
plain  cloth  brought  from  the  coast  from  Bhownagar 
and  Surat,  were  the  first  affected. 

3.  The  Himalayan  districts  of  the  North-Western 
Provinces  in  which  the  disease  occurs  comprise  : — 

(1)  Garhwal,    bounded  on  the  north   by  Tibet, 

on  the  east  by  Kumaon,  on  the  south  by 
Bijnor,  and  on  the  west  by  Tehri  and  Dehi-a 
Dun ;  and 

(2)  Kumaon,  now  divided  into  two  revenue  districts, 

Almora  and  Naini  Tal,  bounded  on  the  north 
by  Tibet,  on  the  east  by  Nepal,  on  the  west 
by  Garhwal,  and  on  the  south  by  the  Tarai. 
These  contiguous  districts  lie  between  north  latitude 
28°  14'  15"  and  31  o  5' 30",  and  east  longitude  76°  6' 30 
and  80°  58'  15,"  and   embrace  an  area  of  11,038 
square  miles. 

4.  The  population  numbers  close  on  1,000,000 
souls,  with  an  average  of  72  to  76  persons  to  each 
square  mile,  living  at  elevations  from  1,500  to  over 
11,000  feet  above  sea  level.  For  practical  purposes 
the  entire  population  may  be  classed  as  Hindu,  as 
very  few  Musalmans,  etc.,  are  natives  of  the  hills. 
The  greater  proportion  of  the  population  live  at  from 
3,000  to  6,000  feet  above  sea  level  overlooked  by  the 
crowning  peaks  rising  from  20,000  to  over  25,000  feet 
of  the  great  Himalayan  range. 

_  5.  Outbreaks  of  the  plague  in  these  Himalayan 
hill  tracts,  the  most  mountainous  in  the  world,  are 
of  two  kinds  : — 

(1)  Spontaneous  outbreaks ; 

(2)  Outbreaks  caused  by  importation  of  the 

disease. 

Spontaneous  outbreaks  are  frequently  associated 
with,  and  sometimes  preceded  by,  a  great  mortality 
among  rats,  mice  and  other  rodents,  etc. 


6.  The  plague  or  pestilence  of  the  hill  tracts  is 
distinguished  from  all  other  fatal  febrile  malignant 
diseases  by  its  extreme  viridence,  rapid  course, 
fatality,  and  by  the  enlargement  of  the  lymphatic 
(inguinal,  axillary,  cervical,  etc.)  glands, — the  cha- 
racteristic lesion  of  the  disease  when  death  does  not 
ensue  within  the  first  three  days  from  extreme  virulence 
and  direct  shock  of  the  great  nerve  centres.  It  has 
the  shortest  period  of  incubation  probably  of  all  known 
diseases,  and  it  may  prove  fatal  within  twenty-four  to 
forty-eight  hours  after  exposure  to  infection,  and  there 
is  clear  evidence  that  the  disease  is  communicable  from 
the  sick  to  the  healthy. 

7.  The  disease  appears  ever  and  anon  in  villages  or 
hamlet  sititated  "  on  precipitous  mountain  sides,  in 
gorges  reached  only  by  means  of  a  cradle  swung  on 
a  rope  above  a  boiling  flood  of  snow  water  low  down 
in  a  hill  valley,  in  secluded  spots  reached  by  dubious 
pathways  winding  up  a  wooden  glen  starting  from 
the  river  far  below,  on  upland  slopes  close  to  the 
sources  of  a  river  formed  by  a  waterfall,  in  secluded 
places,  wilder  it  would  be  hard  to  find  in  all  the  hills, 
reached  by  a  footpath  winding  over  a  high  mountain 
and  near  where  the  Margari  stream  arises  in  a  cuplike 
valley  surrounded  by  high  mountains,  on  a  spur  hillock- 
shaped,  on  the  slopes  of  opposing  mountains,  on  hills 
of  moderate  height,  in  bends  of  a  river  hemmed  in  by 
the  hills,  on  three  sides  of  the  brow  of  a  hill  which 
stands  out  from  the  mountain  behind  it,  on  the  slope  of 
a  great  mountain  overlooking  the  valley  in  which  the 
river  runs,  on  green  hillocks  backed  by  high  mountains, 
and  on  a  spur  of  rock  jutting  into  a  narrow  valley," 
overlooked  by  the  highest  Himalayan  peaks  capped 
with  the  eternal  snow.  Here,  where  the  atmosphere 
and  climate  are  the  finest  and  purest  in  the  world,  and 
at  heights  where  the  germs  and  microbes  of  disease 
are  kept  within  narrow  sphere,  exists  a  disease 
which,  in  its  infectious  nature  and  fatality,  surpasses 
all  others  in  vintlence,  and  ever  threatens  to  break 
bounds  and  spread  and  be  disseminated  far  and  wide 
as  in  past  times  throughout  Christendom.  Cholera 
spares  some  of  the  household,  but  the  jplague  often 
reaps  each  one  of  the  many  members  of  the  upland 
home.  So  ch'eaded  is  the  disease,  that  family  ties  in  its 
presence  are  suddenly  broken,  and  the  father  and 
mother  flee  from  their  children  and  abandon  each 
other,  seeking  the  lone  mountain  side  in  despaii'  for  a 
time  of  all  human  association. 

8.  The  earliest  record  of  the  disease  in  the  hill 
tracts  is  embodied  in  a  report,  dated  25th  April  1836, 
by  Mr.  Gowan,  the  Commissioner  of  Kumaon,  in  which 
it  is  stated  that  mihani  iri,  which  "was  thought  com- 
municable by  contact  with  articles  in  use  in  an  infected 
tract,  first  appeared  at  Kedarnath  in  1823..  It 
originated,  it  was  affirmed,  in  the  person  of  the  Eawal^ 
the  high  priest,  of  the  celebrated  temple  there,  who, 
having  in  that  year  deviated  from  the  rules  prescribed 
in  the  Shastrus  for  the  perfoiTnance  of  the  religious 
ceremony' called  the  "Horn,"  was  smitten  with  this 
new  form  of  disease  and  died,  together  with,  the 
Brahmans    who    assisted    at   the    offering.  From 
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Kedarnath,  the  disease  spread  to  the  villages  in 
religious  assigument  to  the  temple,  and  afterwards 
appeared  in  other  pargannas  of  Grarhwal.  Others  said 
that  the  disease  came  into  existence  for  the  first  time  at 
the  Hardwar  Fair. 

9.  In  1834-3-5  the  appearance  of  the  disease  in  the 
pargannas  of  Nagpur  and  Badhan  Grarhwal  was 
preceded  by  a  great  mortality  among  the  rats  in  a 
village.  The  disease  was  characterised,  it  is  stated, 
by  fever  terminating  fatally  in  two,  three  or  four  days, 
and  associated  with  an  eruption  of  buboes  or  swellings. 

10.  Dui-ing  1837  the  disease  was  alarmingly  preva- 
lent in  the  pargana  of  Badhan  along  the  higher  parts 
of  the  Pindar  river,  and  in  1846-47  it  found  its  way 
to  the  sources  of  the  Ramganga,  and  almost  entirely 
swept  away  the  population  of  Sarkot,  situated  at  7,000 
feet  on  a  high  easterly  spur  of  the  great  mountain 
Duder  Katoli  in  patti  Lobha,  and  also  to  a  village 
near  the  source  of  the  Kosi  in  patti  Borarau,  Kumaon 
proper.  In  1847,  a  village,  15  miles  west  of  Almora, 
situated  among  the  pine  forest  of  Siyahi  Devi  range 
was  attacked,  and  in  the  latter  end  of  1848  a  few 
villages  along  the  fatal  line  of  the  Pindar  river  were 
threatened  with  a  return  of  the  disease.  During  the 
rainy  season  of  1849,  it  broke  out  with  great  virulence 
in  patti  Chaprakot,  parganna  Chadpm-,  and  proved  very 
fatal  in  the  villages  of  Marora  and  Dadoli,  and  the 
Senior  Assistant  Commissioner  of  lOarhwal,  Mr.  Strachey, 
now  Sir  John  Strachey,  in  a  report,  dated  22nd 
December  1849,  gave  particulars  of  the  outbreak.  Mr. 
Strachey  writes :  "  For  about  thirty  years  past  there  has 
existed  in  Kumaon  and  Garhwal  a  disease  known  by 
the  local  name  of  mahamari,  apparently  identical 
with  the  plague  of  Syria  and  Egypt,  the  characteristic 
symptoms  being  violent  fever  of  the  most  contagious 
natm-e,  always  accompanied  with  swellings  in  the  arm- 
pit, the  disease  ordinarily  seeming  to  reach  its  crisis  on 
the  third  day." 

11.  Dr.  Penny,  on  the  9th  May  1850,  commenced 
a  local  investigation  into  the  disease  at  Dadoli  village, 
patti  Chaprakot,  and  saw  two  cases  on  the  10th  and 
two  more  cases  on  the  13th.  He  described  the  disease 
as  an  infectious  fever  of  a  malignant  kind  and  of  a 
typhus  character,  accompanied  by  glandular  tumours, 
and  generally  terminating  in  death  in  three  or  four 
days.  The  mortality  from  the  disease  in  1849-50  was 
1 1 3  in  nine  villages. 

Mahamari  was  again  prevalent  in  1851,  and  in  a 
joint  report  on  the  disease,  dated  1st  December  1851, 
by  Dr.  Pearson  and  Sub-Assistant  Surgeon  Sri  Nath 
Mukerji,  it  is  described  as  a  typhus  fever  of  contagious 
and  infectious  type.  In  a  subsequent  report,  however, 
dated  17th  May  1852,  on  the  continuance  of  the  disease 
into  April  and  May,  these  officers,  after  extended  ob- 
servations, recorded  the  opinion  that  the  disease  was 
plague,  associated  with  characteristic  glandular  swell- 
ings and  distinctly  contagious  in  its  nature.  It  still 
existed  in  August  of  that  year.  There  was  an  ascer- 
tained total  of  633  deaths  during  the  epidemic  of 
1834-35,  and  in  1851-52,  567  deaths  were  recorded 
in  77  villages. 


In  1852-53,  Di-s.  Francis  and  Pearson  were  actively  j 
engaged  in  the  investigation  of  the  disease  and  record- 
ed the  post-mortem  appearance  in  four  cases,  of  which  ' 
the  principal  were  congestion  of  the  brain,  a  diseased  j 
condition  of  the  blood,  and  effusion  into  the  serous  | 
cavities. 

12.  Mahamari  descended  to  the  plains  as  late  as 
1853.    In  that  year  it  appeared  in  an  epidemic  form  ' 
in  the  towns  of  Thakurdwara  and  Afzalgarh,  and 

in  the  district  of  Moradabad.    Dr.  Steven,  Civil  Sur- 
geon of  the  district,  reported  on  this  outbreak  in  the 
plains.    "It  seems,"  he  states,  "  that  in  December 
1853,  Ali  Bakhsh,  a  resident  of  Mehidpur,  a  village 
in  the  Bijnor  district  between  Thakiirdwara  and  Afzal- 
garh, where  the  disease  was  prevalent  at  the  time, 
went  to  the  latter  town  to  see  a  nautch ;  that  he  returned 
to  his  home  in  Mehidpur;  and  that  three  days  after-  ! 
wards  his  brother  Muhammad  became  ill  and  died  on  I 
the  third  day  of  his  illness.    Ali  Bakhsh's  cousin  also  ' 
took  ill  and  died  in  three  days,  having  had,  as  described  j 
to  me,   swellings  of  the  glands  in  the  groin.    AK  | 
Bakhsh's  wife  and  sister  living  in  the  same  house  ' 
also  died."    Dr.  Steven  attributed  the  origin  of  the 
disease  to  contagion  brought  by  Ali  Bakhsh  in  a 
latent  form  from  Mehidpur.    Dr.  Steven  referred  to  i 
the  fact  that  paharies  brought  down  goods  for  barter  ' 
to  Chilkia,  a  very  important  mart  near  Kashipur,  and  I 
surmised  that  the  disease  was  introduced  by  bill  people,  i 
in  intimate  intercourse  with  the  people  of  the  district.  j 

The  disease  was  very  prevalent  also  in  Kashipur  i 
early  in  1853,  and  lingered  in  the  Moradabad  district  i 
till  1854.  Dr.  Steven  saw  a  few  cases  which  were  | 
characterized  by  high  fever  and  swelling  of  the  glands  ' 
of  the  right  groin  or  of  the  armpit.  It  also  prevailed  1 
in  Rampur  at  this  time ;  and  it  is  stated  that  about 
8,000  deaths  occurred  from  the  disease.  ' 

Dr.  Steven's  conclusions  were: —  | 

(1)  that  mahamari  is  identical  with  the  uncompli-  , 

cated  or  simple  form  of  glandular  plague 
as  found  in  Egypt ; 

(2)  that  it  can  be  conveyed  to  any  town  by  con-  \ 

tagion,  and  be  propagated  by  endemic  i 
causes,  as  filth,  bad  ventilation,  poverty  and  j 
uncleanliness  of  the  inhabitants.  i 

13.  In  September  1859  mahamari  again  broke  out 

in  the  northern  parganas  of  the  hill  tracts,  and  in  1860  ; 
it.  was  noted  that  close  upon  1,000  persons  had  died  of  i 
the  disease. 

An  outbreak  of  the  disease  occurred  at  Sarkot  on  i 
20th  September  1870,  and  continued  tUl  the  9th  of  j 
November.  j 

14.  Dr.  Richardson  in  a  report,  dated  4th  October 
1875,  on  mahamari  at  Siti,  patti  Danpur-Biehla,  after  i 
stating  that  the  last  of  six  eases  occurred  on  9th  Septem-  ' 
ber,  says  that  "the  first  victims  were  a  little  girl,  aged 

8,  and  her  father  Kusalli,  aged  30.  They  were  attacked 
about  1,000  feet  above  the  village  oi  Siti  and  near 
the  edge  of  the  oak  forest.  Both  were  seized  with 
fever,  vomited  once  or  twice,  had  large  swellings  in  the 
groins,  and  both  died  on  the  fifth  day  after  seizure.  j 
The  bodies  were  thrown  into  a  stream  below.    On  the  i 


i 
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day  the  bodies  were  disposed  of,  two  other  persons, 
living  in  the  same  building,  were  attacked  after  dispos- 
ing of  the  bodies,  and  remained  at  Siti.  They  were 
taken  or  sent  into  the  jungle  and  died  there,  and  were 
buried  where  they  died ;  but  their  graves  must  have 
been  shallow  for  their  bones  were  afterwards  found 
scattered  about.  Thus,  of  the  six  deaths,  four  were 
among  persons  occupying  the  same  building.  The 
two  last  were  Gujuali,  aged  45,  and  Dhanali,  aged  45, 
husband  and  wife.  The  next  victim  was  a  man  28 
years  of  age.  He  had  severe  fever  for  two  days  when 
large  swellings  were  observed  in  the  armpits.  He 
vomited  twice  during  the  illness  like  others.  He  died 
on  the  fifth  day,  and  his  house  was  burnt  and  the  body 
with  it.  The  last  who  died  was  a  boy,  Mulaki,  son  of 
Dharam  Singh.  He  was  taken  ill  and  died  about  a 
mile  from  Siti  in  the  jungle. 

Dr.  Pearson  in  a  report,  dated  22nd  June  1876, 
states  that  he  inspected  villages  in  patti  Bisaud,  where 
fifty  deaths  from  mahamari  had  been  reported. 

15.  In  November  and  December  1876  the  disease 
was  prevalent  in  certain  villages  in  Kumaon  and  pre- 
vailed in  Bait  and  Bintola  within  four  miles  of  Almora 
and  within  five  miles  of  Eanikhet.  Dr.  Planck  inspect- 
ed forty  villages  affected  by  the  disease,  and  recorded 
277  deaths,  and  confirmed  the  opinion  that  the  disease 
was  the  p  'stis  or  plague  of  medical  writers,  and  was 
readily  communicable  from  the  sick  to  the  healthy. 
The  villages  included  nine  in  pargana  Khas  Parja, 
twelve  in  Bora-ki-Eao,  two  in  Attargoli,  and  seventeen 
iu  pargana  Dhanpur,  as  follows : — 


Fkrganas, 

Villages. 

Parganaa. 

Village. 

Bait. 
Bintola. 

Attargoli 

■{ 

Bhandargaon, 
Dugora, 

Sirar. 

Nainoli, 

■ 

Ktiaa  Parja 

■ 

Gajula. 

Parsali. 

Salla. 
Biraura. 
Maichoc. 
Matoli. 

Banuri. 

Tanda. 

Sajoli. 

Fbalianti. 

Chain. 

Danpur  ,„ 

Sungarh, 

Baret. 

Nankori, 

Sama. 

Bandhar, 

Gaula. 

Bhamangaou, 
Dor. 

Chachena< 

Birtang. 

Bora-ki-Bao 

Behta  Talla. 

Kausaai. 

Kajuli. 

Mangalta, 

Ajula. 

Tailihat. 

Kururah. 

Darkot, 

A  lam. 

Bothi. 

Basankot. 

Kasiabara, 

Qadera. 

Return  of  deaths  from  mahamari,  30</i  June  to  IQth 
July  1877. 


Number  of  deaths 
reported 

District. 

Pargana. 

Patti. 

Village. 

Men. 

Women. 

Children. 

Total. 

Kumaoa        „.  | 

Baramandal 
Danpur 

Athagali    . . 
Danpur  Talla 

Bhandergaon 
Qadera 

"i 

1 

2 

2 
2 

Total  .. 

1 

1 

2 

4 

The  Commissioner  of  the  Kumaon  Division,  writing 
under  date  the  19th  July  1877,  says  the  recent  epidemic 
seems  to  have  come  to  an  end,  and  states  that  the  area 
affected  has  been  in  Garhwal  the  parganas  of  Nagpur, 
Chandpur,  Budhan  Chandkot,  and  Dewalgarh,  and  in 
Kumaon  the  parganas  of  Danpur,  Johar  and  Baraman- 
dal, the  total  deaths  up  to  date  being  535 : — 


a 

a 

District. 

1 

u, 

"3 

Remarks, 

9 

a 

o 
& 

2 
o 

Tot 

Kumaon.. 

105 

69 

64 

238 

Laat  report,  20th  June,  1  death. 

Oarhwal 

199 

73 

25 

297 

Ditto        9th  July,  5  deaths. 

Total 

301 

142 

89 

535 

Return  of  deaths  from  mahamari,  drd  April  to  14</j 
May  1878. 


District. 

Pargana. 

Patti. 

Village. 

Nur 
a 

o 

nber 
repo 

a 

a 

o 

of  dc 
rted. 

a 
3 
o 

Total.           1  j 

Eumaoa        ..  | 

Baramandal 
Ditto  ... 

Kbasparja  .. 
Ditto 

Bhulyara  ,. 
Bintola 

Total  .. 

3 
1 

4 

3 
2 

5 

i 
1 

6 
4 

10 

18.  Dr.  Eichardson  reported  that  typhus  fever, 
identical  with  maAa  ma*  ?,  prevailed  more  or  less  through- 
out the  year  1884  in  the  Kumaon  Division,  and  in 
1885  he  visited  certain  villages,  Sirka,  Eung,  &c.,  in 
patti  Chaudans,  pargana  Darma,  where  the  disease  had 
been  prevalent. 

17.  In  1886,  the  same  officer  visited  villages  in 
patti  Giwar,  pargana  Pali,  in  which  thirteen  deaths  took 
place  from  the  same  cause,  and  was  informed  on  13th 
October  that  ten  persons  had  died  of  mahamari  in  Seri 
Danpur.  He  noted  also  that  "  a  great  number  of 
deaths  from  mahamari  took  place  in  Garhwal  during 
the  year  1886. "  Dr.  Thomson  also  reported  on  the 
outbreak  of  mahamari,  identical  with  typhus  fever,  in 
April  and  May  1886,  but  the  reports  of  these  outbreaks 
are  very  meagre. 

On  the  28th  March  1887,  the  disease  was  reported 
at  Khatiari  adjoining  the  military  station  of  Almora  ; 
on  the  5th  April,  at  Gonja  Jali  in  Bhabar  Chhakata ; 
on  27th  May,  fourteen  deaths  were  reported  from  Bija- 
pur  village,  patti  Dora  Mulla,  pargana  Pali,  and  on  14th 
June,  three  deaths  in  Nakutta  village,  patti  Tikhum 
Mulla.  The  Collector  of  Kumaon  on  the  11th  October 
1887  gave  a  summary  of  deaths  from  mahamari  iu 
Danpur,  as  follows : — 


Date. 

Name  of  village. 

Number  of  deaths. 

24th  August  to  27th  September 

SOth  September 

4th  to  29th  Septembe  • 

SSthtoSOth        „  ..| 

Dasauli  in  Pungraua 
Lohathal  do. 
Surkali  in  Nakuri 
Ghali 
SuQgroli 

31 
3 
7 
3 
I 

Total 

49 
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Dr.  Thomson,  who  reported  on  this  outbreak  on 
13th  June  1888,  states  that  the  first  case  at  Dasauli 
occurred  in  the  person  of  one  Grungia  Patak,  who,  it  is 
stated,  recovered. 

The  first  case  noted  in  the  neighbouring  village  of 
Lohathal,  on  the  18th  September,  was  in  the  person  of 
a  resident  of  Dasauli.  A  second  case  took  place  iu  the 
same  house,  in  which  two  more  persons  died  in  October. 
An  outbreak  occurred  at  Gangoli,  Kumaon,  on  the 
4th  October. 

Under  date  the  24th  October,  the  following  deaths 
from  mahamari  were  reported  : — 


Date. 

Name  of  village. 

Number  of  deaths. 

8th  October 

Lohathal  iu  PuugrauQ 

1 

9th  „ 

Dasauli  do. 

10 

:5th  „ 

Surkali  in  Nakuri 

1 

15th  „ 

Dhavi  „ 

1 

Total 

13 

On  the  2nd  November  five  more  deaths  had  occurred 
from  the  disease  in  Dasauli,  and  on  the  same  date  four 
deaths  in  pargaua  Chaugarkha,  Salan  Talla.  On  the 
19th  November  foiu'teeu  deaths  from  mahamari  were 
reported  between  24th  and  31st  October  in  Dasauli  village 
patti  Pungraun,  pargana  Danpur;  and  on  the  5  th 
December  mahamari  had  again  made  its  appearance, 
one  death  being  noted  in  Sm-kali,  patti  Nakuri,  pargana 
Danpur. 

On  2yth  March  1888,  two  fatal  cases  were  noted  iu 
Kaurea  near  Dasauli,  and  on  5th  April  a  woman  died 
of  the  disease  in  Khitauli,  and  on  8th  idem  the  hus- 
band of  the  woman  died.  On  the  latter  date  a  boy 
died  in  Lohathal.  The  house  in  which  former  cases 
had  occurred  had  stood  empty  for  some  months,  the 
owners  living  a  short  way  off  iu  chap^iai's.  But  this 
boy  knew  of  the  existence  of  '■'■gvr  "  in,  and  was 
observed  taking  some  from,  the  house.  On  May  9th 
two  deaths  occurred  at  Singor. 

A  death  from  mahamari  in  village  Lagor,  patti 
Pungraun,  was  reported  on  the  15th  May  1888  ;  and 
the  disease  was  said  to  be  present  in  Uskot  and  Ritha- 
garh,  pargana  Chaugarkha,  at  same  time. 

Dr.  Thomson  in  his  report  of  the  outbreak  states 
that  the  disease  was  mahcimari,  gola  rogor  phutMya^  hill 
plague,  or  a  severe  type  of  typhus  fever  highly  conta- 
gious and  bred  and  fostered  by  filth.  On  the  13th 
September  1888  a  statement  was  furnished  by  the  Senior 
Assistant  Commissioner,  Garhwal,  showing  that  five 
deaths  from  mahamari  had  occurred  in  Nagpur,  and 
sixteen  in  Dewalgarh  mortuary  circles,  five  in  Badhan 
and  two  in  Nagpur, 

18.  The  history  of  the  disease  in  its  incidence 
among  the  people  of  the  hill  tracts  from  1887  onwards 
is  imperfect,  owing,  it  is  presumed,  to  the  confusion 
arising  from  adopting  the  view  that  mahamari  and 
sanjar,  or  typhus  fever,  were  identical  diseases. 

19.  No  cases  of  mahamari  were  reported  in  Garh- 
wal  or  Kumaon  in  1889  or  1890.  In  1891  six  deaths 
from  the  disease  occurred  in  patti  Karakot,  pargana 
Badhan  between  27th  June  and  21st  J uly  (two  deaths 


in  June  and  four  in  July).  The  record  is  blank  in 
1892. 

20.  In  1893  two  limited  but  associated  outbreaks 
of  mahamari  occurred  in  July  and  September,  in 
mauzas  Sm-kali  and  Suni,  patti  Nakori,  pargana 
Danpur,  a  few  miles  off  the  Bageswar-Berenag  road, 
and  about  two  marches  from  Bageswar. 

The  first  outbreak  occurred  on  the  8th  July,  and  the 
second  on  the  loth  September,  and  these  outbreaks 
were  associated,  and  each  case  was  connected  with  some 
other  preceding  case  or  cases. 

The  extremely  infectious  and  fatal  nature  of  the 
disease  is  evidenced  by  the  fact  that  it  was  communi- 
cated direct  from  the  sick  to  the  healthy,  and  that  all 
those  attacked  died. 

The  affected  families  in  both  outbreaks  occupied 
houses  situated  in  a  large  gently  sloping  horseshoe- 
shaped  valley,  at  an  elevation  of  about  6,000  feet  above 
sea  level. 

The  houses  in  the  locality  are  dotted  round  the 
upper  margin  of  an  extensively  cidtivated  and  terraced 
area,  and  form  no  collection  that  can  be  called  a 
village. 

The  families  affected  were  comparatively  well-to-do 
people,  and  poverty  or  destitution  had  nothing  to  do 
with  the  outbreaks.  The  site  and  natural  surroundings 
of  the  dwellings  are  exceptionally  healthy ;  and  the 
families  undoubtedly  lived  in  a  naturally  and  exception- 
ally healthy  climate,  but  under  conditions  which  favoured 
the  onset  and  dissemination  of  zymotic  disease  in  its  m)st 
intense  form. 

These  two  families  occupied  the  end  rooms  of  an 
isolated  block  of  three  houses,  the  centre  house  having 
remained  empty  for  the  previous  six  months,  and  the 
families  had  been  resident  in  Surkali  for  years. 

The  first  case  occurred  in  the  person  of  a  girl,  whose 
father,  it  is  stated,  died  seven  years  before  of  the  same 
disease ;  and  of  the  two  whole  hoiiseholds  of  Kuna  Sah 
and  Ratan  Lai,  which  were  affected,  all  the  members, 
numbering  eleven  souls,  succumbed  to  the  disease. 

Th'e  scene  of  the  second  was  less  than  a  mile  from 
that  of  cthe  first  outbreak,  and  although  the  occurrences 
were  fewer,  they  were  no  less  fatal. 

The  first  case  in  the  second  outbreak  occurred  in  the 
person  of  a  man  by  name  Tejgir,  who  helped  to  fire  the 
infected  shed  where  lay  the  dead  of  the  disease  in  the 
first  outbreak.  After  a  certain  interval  he  succumbed, 
having  previously  affected  those  about  him ;  and  a 
visitor  from  a  distant  village  who,  on  his  return  to  his 
home,  took  ill  and  died  of  the  disease. 

The  father  of  the  first  affected  is  said  to  have  died 
of  mahamari  seven  years  before  ;  but  there  is  no 
evidence  to  show  any  connection  between  the  events,  or 
that  the  recrudescence  of  the  disease  was  due  to  any 
cixcumf^tance  connected  with  the  prevalence  in  the  same 
locality  in  1887. 

The  following  summary  shows  the  dates  of  the  occur- 
rences and  connection  between  the  outbreaks,  and  indi- 
cates the  malignant  character  of  the  disease : — 
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Mahamari  in  pitti  Nakori,  pargana  Danpur,  in  1893. 


Place  of  occurrence. 


Mauia  Surkali 


Persons,  Banias. 

Dite  of  attack,    8ih  July. 

Date  of  death,    lOch  „ 


a 

v 

a 

o 

loth. 
11th, 


a. 

o 


o 


14th,       15tb,       16th,  17th  July. 


2nd,       3rd  August. 


On  the  17th  Aufzust 
Tejgir  help'd  to  fi'e 
the  shed  in  which 
the  dead  bodies  lay. 


Mauza  Suni ... 


Maaza  Maghera 


Persons,  Joggis. 
Date  of  attack, 
Di.te  cf  death, 


Person  Jogi. 
Date  of  attack, 
Date  of  death. 


Tejgir. 
13th  September. 
18th 


Mona^ir. 
17th, 
21st, 


Gopsvlgir. 
22nd, 
26th. 


Fema'e. 
22nd. 
25th, 


Punagir  visited  Tejgir  whea  the  latter  was  ill  of  the  fever. 


Pun«gir. 
13  th. 
15ih. 


The  persons  who  succumbed  in  the  mauza  Surkali 
comprised  the  members  of  two  whole  households ;  those 
in  mauza  Suni  were  of  one  family,  and  Punagir  of 
mauza  Maghera  was  a  caste-brother  of  Tejgir.  Puna- 
gir visited  Tejgir  on  the  13th  September,  while  the 
latter  was  ill  of  the  fever,  and  returning  to  his  home 
five  miles  away  on  the  further  side  of  the  Pangra  river, 
was  seriously  ill  the  next,  and  died  the  following  day. 

The  inhabitants  of  Barkuri,  separated  by  a  spur  of  a 
hill  from  Surkali,  vacated  their  village  on  the  22nd 
July,  on  account  of  a  great  mortality  among  rats  and 
'nice,  and  an  outbreak  of  m.ahamari  was  thus  in  all 
probability  averted. 

21.  In  1894,  five  persons  died  of  the  disease  at  Ira, 
patti  Chaprakot,  Garhwal,  between  the  5th  and  8th 
January,  and  there  were  two  more  seizures,  and  be- 
tween the  3rd  and  4th  May,  a  girl  and  a  boy  were 
reported  to  have  died  of  the  disease  at  Gadoli,  patti 
Daijuli,  pargana  Chandpur,  but  Dr.  Giles  was  of 
opinion  that  these  deaths  might  have  been  due  to 
famine  fever. 

22.  A  description  of  a  Kumaon  hamlet  and  the 
terrible  effect  among  the  people,  and  of  the  calamity 
which  often  bef als  many  a  household  on  the  outbreak 
of  the  plague,  may  be  best  given  in  the  words  of  one 
who  personally  observed  the  scenes  and  recorded  his 
experiences  of  the  extended  outbreak  in  1876-77  : — 

"Bait  and  Bintola  are  two  adjoining  hamlets 
situated  rather  low  down  in  a  valley  about  four  miles 
north-east  of  Almora. 

"  The  houses  are  well  built  of  stone,  with  solid  roofs 
of  thick  hUl  slate.  They  are  arranged  in  short  terraces 
on  the  hillside,  in  accordance  with  the  following  ground 


plan,  Bintola  being  lower  placed  than  Bait.  In  the 
plan  each  square  represents  a  house,  and  the  figure  the 
number  of  deaths  which  occurred  in  the  family  inhabit- 
ing the  house : — 

Bait. 


2 1 2\6\2\0\3\2 


I  2\ 


Bintola. 


I  4 
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"  The  people  of  Bait  and  Bintola  were  friends.  They 
had  inteiTaai-ried,  and  relatives  of  many  families  lived, 
part  in  Bintola  and  part  in  Bait ;  and  the  two  villages 
might  be  considered  one. 

Mnhamari  first  appeared  in  Bintola  early  in  Novem- 
ber 1870  in  the  person  of  a  child  of  the  padhan  or 
headman  of  the  village.  The  child  died  on  the  3rd 
day  after  it  sickened,  and  while  it  was  sick  two  other 
children  of  the  same  family  were  taken  HI  and  also 
died.  In  the  two  houses  which  formed  the  homestead 
of  the  padhan,  before  the  sickness  commenced,  there 
resided  a  family  of  fourteen  persons  in  all.  Of  these 
fourteen  persons,  thirteen  died  at  intervals  dviring 
November  and  December,  all  with  the  same  symptoms 
of  disease,  commencing  with  shivering,  quickly  followed 
by  intense  fever,  ending  in  delirium,  insensibility  and 
death  on  the  third  or  fourth  day. 

"  In  the  terrace  of  three  houses  adjoining  the  padhan  s 
home,  three  families  resided,  containing  a  total  of  fourteen 
persons.  The  women  of  these  families  helped  to  nurse 
the  sick  of  the  padhan's  family,  and  during  November 
and  December  twelve  of  these  fourteen  persons  died  of 
the  same  form  of  disease. 

"  At  first  the  sick  were  nursed  and  died  in  the  houses, 
afterwards  the  sick  were  nursed  and  died  in  temporary 
huts  outside  the  village,  and  all  the  bodies  were  buried 
after  death.  In  all,  thii'ty-one  cases  of  the  disease  oc- 
curred during  November,  December  and  January,  and 
twenty-seven  persons  died.  The  four  persons  who 
recovered  presented  themselves  to  me  on  the  24th 
January  for  examination.  All  had  the  same  ap- 
pearance of  extreme  debility  with  emaciation,  and 
one  had  a  small  bubo  in  the  left  axilla,  which  appeared 
on  the  sixth  day  of  his  illness  seven  days  ago, 
and  is  now  soon  likely  to  suppurate,  being  hot  and 
tender.  Bubo  was  noticed  both  in  the  axilla  and 
inguinal  regions  in  some  other  of  the  later  cases, 
but  in  none  of  those  who  died  quickly  at  the  first 
outset  of  the  disease.  And  it  was  only  after  the  buboes 
were  seen  that  the  people  knew  they  were  suffering 
from  an  outbreak  of  gola,  the  name  given  by  the  hill 
people  to  the  disease.  No  appearance  of  bubo  occurring 
in  the  first  rapidly  fatal  cases,  the  people  thought  the 
disease  was  sanj'ar,  a  form  of  continued  fever  common 
amongst  the  hill  people  and  frequently  fatal,  but 
believed  to  be  less  contagious,  and  therefore  less  dreaded 
than  gola. 

"  From  the  time  the  people  vacated  the  site  to  live  in 
temporary  huts  or  in  caves  on  the  hillside,  only  one 
death  occurred,  as  will  be  hereafter  described. 

"In  Bait  the  first  case  occurred  in  the  person  of  a  wo- 
man named  Bani,  who  had  gone  to  the  padhan'' s  house 
at  Bintola  to  assist  in  nursing  the  sick  children  there. 
She  resided  and  died  in  one  house  of  a  terrace  of  seven 
in  the  upper  part  of  Bait  ;  next  her  daughter  died  ; 
then  four  persons  died  in  the  adjoining  house  ;  then 
her  husband  died,  and  the  disease  spread  through  the 
terrace  ;  so  that  deaths  occurred  in  every  house  except- 
ing one,  which  was  untenanted.  In  all,  thirteen  persons 
died  in  the  terrace  dirring  December,  and  then,  as  at 
Bintola,  the  people  of  the  villages  vacated  their  houses 


so  soon  as  gola  or  bubo  was  noticed  as  a  symptom 
of  the  diseases  in  those  who  lived  beyond  the  fifth  day. 
Indeed,  deaths  from  gola  being  reported,  the  civil 
authorities  directed  the  people  to  vacate  their  houses, 
and  they  located  themselves  in  huts  of  grass  and 
branches  on  the  hillside.  All  remained  well,  until  a 
great  fall  of  snow  occurring  on  the  14th  of  January, 
the  people  returned  to  their  homes  ;  and  during  the  suc- 
ceeding five  days,  four  more  deaths  occurred  in  the  houses 
of  the  terrace,  previously  affected.  The  people  seeing 
this  return  of  sickness,  fled  at  once  to  the  hillside,  leav- 
ing the  sick,  who  died,  unattended  in  the  houses. 

"The  local  conditions  at  Bait  and  Bintola  were  as 
follows  :  Both  villages  were  uninhabited,  the  former 
inhabitants  scattered  in  families  miserably  lodged  in 
huts  or  caves  far  off  ;  the  village  cattle  roaming  and 
feeding  amidst  the  young  wheat  of  the  cultivated 
terraces  around  and  below  the  villages.  The  torn  re- 
mains of  thirteen  cows,  calves  or  bullocks,  and  five  goats, 
scattered  in  different  places,  witnessing  to  the  truth  of 
the  local  statement  that,  from  dread  of  the  disease,  no 
one  dare  venture  on  to  the  site  to  house  the  cattle  as 
night  approached,  and  that  consequently  leopards  and 
hyenas  were  devouring  the  flocks. 

"The  houses  were  double-storied,  one  room  below  and 
one  above,  close,  unventilated  tenements.  The  lomr  room 
was  used  as  a  cow-house,  the  upper  room  for  family 
occupation.  In  the  lower  room,  about  five  feet  high, 
it  had  been  customary  to  lodge  from  four  to  eight  head 
of  cattle  or  goats  at  night,  and,  indeed,  in  some  instances, 
as  many  as  the  room  had  standing  place  for  ;  the 
only  opening  being  the  small  doorway  or  entrance, 
tight,  closed  and  barred  at  night.  These  rooms  were 
seen  to  be  littered  for  about  a  foot  in  depth  with 
decaying  straw  and  much  manure,  moistened  by  the 
fluid  excretion  of  catile,  and  the  entrance  way  on  each 
side,  and  the  stone  platform  facing  the  lower  story, 
were  piled  with  heaps  of  manure,  which  had  been 
drawn  out  of  the  lower  room  as  necessity  required,  and 
there  left  for  eventual  removal  to  the  land  in  the 
ploughing  season.  The  upper  room  was  noticed  to  be 
roughly  divided  by  wooden  slabs  into  a  front  and  back 
portion  ;  the  former  used  as  the  family  sleeping  place, 
the  latter  as  a  granary.  The  doorway,  and  in  some 
instances  a  roimd  hole  in  the  front,  and  a  small  round 
hole  for  the  exit  of  smoke  through  the  roof  of  the  house, 
all  commonly  closed  at  night,  being  the  only  openings. 
The  floor  was  made  of  thin  wood,  with  pretty  numer- 
ous cracks,  so  that  the  warmth  generated  by  the  cattle 
below  could  reach  to  the  sleeping  people  above,  after- 
wards locally  described  as  a  beneficial  arrangement. 

"  Upon  the  stone  platform  facing  the  terrace,  above- 
mentioned,  lay  the  broken  remains  of  the  four  persons 
who  had  last  died,  their  limbs  and  skulls  torn  and 
scattered  by  jackals. 

"  As  regards  the  site  generally,  and  the  precincts  of 
the  village,  nothing  naturally  insanitary  could  be  seen. 
With  the  exception  of  a  grove  of  pine  trees  at  one  place, 
the  sharply  sloping  surface  was  clear  of  excessive 
vegetation  everywhere.  A  mountain  stream  of  bright 
water  flowing  between  the  village  sites   furnish  an 
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ample  supply  of  good  water  for  domestic  purposes.  Above 
the  village  sites  all  was  clear,  open  rocky  ground,  around 
and  below  the  sites  almost  all  the  surface  had,  by  the 
patient  industry  of  many  years,  been  fashioned  into 
narrow  terraced  fields,  spreading  down  in  green  steps 
of  young  wheat  and  barley  to  the  margin  of  the  rocky 
stream  flowing  in  the  very  bottom  of  the  valley." 

Alam  is  another  village  of  about  12  houses,  high 
placed  in  the  precipitous  mountainside  above  the  Gori 
river.  To  reach  it  from  the  Gori  valley  side,  the  river, 
a  boiling  flood  of  snow  water,  has  to  be  crossed  by 
means  of  a  cradle  slide  on  a  rope,  the  apparatus  being 
temporarily  provided  for  the  use  of  the  visitor. 

The  houses  are  placed  on  the  mountainside  in  the 
following  order  : — 

A  lam. 


5 


3 


Alam  was  inspected  on  the  12th  of  May  1877.  In 
all,  eight  deaths  in  two  families  occurred  here  from 
r/ola  disease,  the  following  being  the  history  of  the 
outbreak : — 

"  The  disease  commenced  in  the  padha7i' s  iamily -with. 
the  illness  of  the  pad/ians  brother,  who  came  home  ill 
with  fever  from  a  shooting  excursion  on  the  4th  of 
March,  and  died  on  the  7th,  swellings  appearing^^ju  his 
groin  before  he  died.  In  this  family  the  wife  of 
another  brother  and  her  child  died  during  the  period 
between  the  7th  and  2;ird  of  March,  and  in  both 
bubo  cases  appeared  as  a  symptom. 

"The  man  who  first  died  lay  sick,  was  visited  several 
times  by  a  man  who  had  recently  come  from  Ascot 
to  settle  with  his  family  in  three  attached  houses, 
highest  placed  of  any  in  the  village.  This  Ascot  man 
was  taken  ill  on  the  llth  and  died  on  the  16th  of 
March,  a  swelling  appearing  in  his  armpit  before 
he  died.  _  He  died  in  his  house  attended  by  his  wife, 
who  buried  his  body  just  outside  the  house  door. 
Three  days  after  he  died,  his  wife  was  taken  ill,  and 
died  after  four  days'  illness  ;  and  her  body  was  left 
in  the  house  unburied.  The  five  remaining  members 
of  the  family,  four  boys  and  one  girl,  fled  to  a  neigh- 
bouring hut,  where  they  lived  together  for  a  few  days, 
the  eldest,  a  boy  of  14,  acting  as  head  of  the  family 
and  providing  food  for  the  rest.  This  bov  feeling 
himself  ill,  returned  into  the  house  alone  and  died,  his 


body  also  remaining  in  the  house.  Four  children 
remained,  the  eldest,  a  girl  of  nine,  named  Danuli, 
and  her  three  brothers,  aged  respectively  7,  5  and  1^ 
years.  Danuli  worked  for  and  fed  them  all  for  a  few 
days,  and  during  this  period  the  boy  of  7,  wishing 
to  take  honey  from  a  hive  in  the  house,  entered  it  with, 
burning  straw  or  wood  to  di'ive  the  bees  away. 
Either  from  carelessness,  or  as  the  result  of  fright 
at  seeing  the  dead  bodies,  he  set  the  house  on  fire  ; 
and  all  three  tenements  were  burnt  down.  A  few  days 
after  the  house  was  burnt  down,  the  boy  of  seven  was 
taken  ill  and  died  in  the  hut  ;  and  his  death  was 
followed  by  that  of  the  boy  of  1-^,  after  an  interval 
of  some  days.  So  that  Danuli  and  one  brother  only 
were  left. 

"Before  reaching  the  village  on  the  12th  of  May, 
I  had  been  informed  that  possibly  children  might 
be  found  there  abandoned.  The  village  was  found 
empty  and  desolate,  and  Danuli  and  her  brother  were 
found  near  the  place  of  temporary  abode  outside  the 
village,  the  former,  a  bright-eyed  little  girl  dressed 
in  an  old  petticoat,  the  latter,  a  little  urchin  verapped 
in  a  piece  of  old  blanket.  These  childi-en  had  lost 
their  j)arents  by  the  20th  March,  and  from  that  date 
had  beeen  thrown  on  their  own  resources,  except  for 
a  few  days  while  the  elder  brother  lived,  for  no  person 
of  the  village  would  approach  them. 

"The  girl  Danuli  recounted,  in  disjointed  sentences, 
her  experiences  of  the  past  eight  weeks.  Explained 
how  her  father,  mother  and  big  brother  had  died  ; 
how  all  the  people  ran  away  out  of  sight ;  how  the 
house  had  been  burnt ;  how  her  1  rother  of  seven  had 
died  and  his  body  been  carried  away  by  jackals  in  the 
night  time  ;  how  she  had  biu'ied  her  little  brother 
of  1^  taking  the  body  in  a  basket  and  digging  a  trench 
for  it  with  a  pick  ;  and,  lastly,  how  she  had  been  left 
only  with  the  remaining  brother  husking  and  cooking 
rice  for  both  every  day,  leading  her  brother  down  to  a 
stream  to  drink,  and  sleeping  with  her  arms  about  him 
every  night.  Even  now  that  so  long  a  period  hod 
elapsed  since  tlie  last  person  had  died,  no  native  person 
present  would  approacii  these  children,  sat  hand  in-hand, 
apart,  as  the  girl  told  lier  pathetic  tale  of  suffering  and 
endurance. 

"The  two  children  were  taken  down  the  mountainside 
to  a  stream  in  which  they  were  washed,  their  clothing 
was  burnt,  and  they  were  re-clothed  and  provided  with 
blankets.  Afterwards  they  were  passed  in  the  cradle 
across  the  Gori,  and  given  in  charge  of  tlieir  grand- 
father, who  was  much  moved  at  sight  of  the  children 
and  promised  to  care  for  them  in  his  village  on  the 
mountain  opposite  Alam. " 

Such  is  the  history  of  many  a  household  during  the 
occurrence  of  the  plague,  which  exists  to  this  day  in 
British  Qarhwal  and  Kumaon. 

23.  The  ever-recurring  recrudescence  of  the  plague 
in  this  portion  of  the  Himalayas  may  be  ascribed  to  rhe 
ingemination  of  a  specific  poison,  and  its  spread  by 
fomites  and  other  means  througji  neglect  to  destroy 
articles,  etc.,  likely  to  convey  and  retain  infection  for 
long  periods,  and  to  the  imperfect  burial  of  the  dead  in 
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epidemic  and  at  other  times.  The  accidental  uncover- 
ing of  a  grave,  disturbance  of  soil,  etc.,  or  the  unearth- 
ing of  a  long  neglected  or  hidden  household  article  may 
undoubtedly  let  free  the  specific  poison  just  as  the  special 
communicable  poison  of  scarlatina,  small-pox,  etc.,  may 
be  wrapped  up  in  a  dirty  rag  or  other  article  for  years. 

24.  The  cause  of  the  disease,  however,  is  still  obscure. 
It  has  been  ascribed  by  Dr.  Watson  to  the  eating  of 
diseased  grain,  especially  to  the  use  of  "mandua" 
{HI  usin '  coracana) ,  and  the  fact  that  rats  and  mice 
which  have  access  to  grain  stores  die  of  the  disease  often 
prior  to  the  outbreak  among  the  people  seems  to  have 
confirmed  him  in  his  belief,  strengthened  by  the 
supposed  fact  that  a  quantity  of  diseased  mandua  sent 
from  an  infected  village  to  be  ground  at  a  water-mill 
caused  the  death  of  all  rats  about  the  mill.  Others 
have  ascribed  the  disease  to  the  use  of  chua  {Ania- 
r  intlms  frumrntacLtis),  and  it  is  where  this  grain  is 
chiefly  used  or  forms  the  staple  food  of  the  people  that 
the  disease  first  breaks  out.  However,  Doctors  Francis 
and  Pearson  have  pointed  out  that  the  villagers,  on 
abandoning  an  infected  village,  take  their  supplies 
of  grain  with  them,  and  that  the  pestilence  is  usually 
stayed,  although  the  food-supply  is  the  same  as  when 
the  people  occupied  the  infected  locality. 

Doctors  Francis  and  Pearson  fully  investigated  the 
point  and  satisfied  themselves  that  Doctor  Watson's 
supposition  could  not  be  supported  by  properly  authen- 
ticated facts. 

25.  Light  has  lately  been  thrown  on  the  etiology 
of  the  disease  by  investigations  into  the  occurrence 
of  the  recent  epidemic  at  Hong-Kong.  The  confir- 
mation of  the  fact  that  a  special  organism  exists  in 
the  blood  and  tissues  of  those  affected  by  the  disease 
seems  to  indicate  that  a  special  bacillus  is  the  cause 
of  the  plague.  The  demonstration  of  its  abundance  in 
the  inguinal  glands  of  the  affected  and  of  the  rapidly 
fatal  effect  of  the  inoculation  of  the  micro-organism 
(an  encapsuled  diplococcus,  difficult  to  stain  by  the 
usual  reagents,  but  easy  to  cultivate  on  gelatine)  on 
rats,  mice  and  guinea-pigs  would  seem  to  point  to 
a  definite  conclusion.  It  only  remains  for  us  in  the 
JSforth- Western  Provinces  on  the  next  appearance  of  the 
disease  in  the  Himkv/an  hill  tracts  to  confirm  such  con- 
clusions, by  demonstrating  the  presence  or  non-presence 
of  the  newly-discovered  bacillus  in  connection  with  the 
disease  as  it  occurs  among  the  people  of  British  Garh- 
wal  and  Kumaon. 

26.  Mahamari  has  been  fostered  by  the  uncleanly 
and  filthy  habits  of  the  people  of  the  hill  tracts  who 
house  cattle,  sheep,  goats  and  other  animals  on  the 
ground  floors  of  their  unventilated  houses,  and  allow 
accumulations  of  sewage,  refuse  and  litter  in  the 
immediate  vicinity.  They  also  defile  and  pollute  the 
neighbourhood  of  the  village  in  defiance  of  all  sanitary 
law,  and  in  their  helplessness  permit  refuse  and 
noxious  weeds  to  fill  the  air  with  rank  odours,  adding 
to  the  foul  emanations  that  penetrate  every  nook 
and  corner  of  the  overcrowded  impure  dwelling  which 
forms  a  nursery  of  zjTnotic  disease  and  is  the  birth- 
place of  the  pestilence. 


27.  The  remedial  and  preventative  measures,  as 
embodied  in  the  rules  for  the  prevention  of  mahamari, 
comprise  :  — 

(1)  the  housing  of  all  cattle,  goats,  sheep,  etc.,  in  eheda 

at  a  distance  of  not  less  than  50  feet  from  the 
village,  the  sheds  being  located  below  the  village  if 
possible  ; 

(2)  attention  to  the  ventilatiin  of  houses  and  the  pre- 

vention of  overcrowding  by  the  distribution  of 
families  in  different  rooms  ; 

(3)  the  prevention  of  nuisances  in  or  near  the  village  ; 

(4)  the  clearances  of    accumulated  filth,  manure  heaps 

and  rank  vegetation  from  within  and  around  the 
dwelling-houses  ; 

(5)  The  preservation  of  the    water-supply  from  pollution 

and  contamination  ; 

(6)  the  evacuation  of   infected  houses  and  of  the  village 

on  the  death  of  rats  or  mice  in  observable  numbers 
or  on  the  o  currence  of  the  disease  among  the 
jeople  ; 

(7)  the  destruction     by  burning  of    beddiner,  clothing 

of  the  infected,  and  the  proper  cremation  of  the 
dead  of  the  diseased  ;  and 

(8)  the  destruction  by    fire  of  the  house,  together  with 

any  article  likely  to  convpy  or  retain  infections  in 
■which  a  death  from  mahamari  has  occurred, 

28.  Continued  immunity  from  mahamari  in  an 
epidemic  form  makes  the  rising  generation,  as  Sir 
Henry  Eamsay  wrote  in  1882,  underestimate  the  dan- 
ger "arising  from  the  continued  presence  of  this 
preventible  disease." 

It  is  still  necessary  to  emphasize  the  need  for  in- 
creased watchfulness  and  for  maintaining  the  strictest 
sanitary  precautions  to  prevent  the  disease  from  assum- 
ing undue  proportions  in  the  hill  tracts.  Otherwise 
its  incidence  might  even  yet  prove  disastrously  fatal 
among  the  overcrowded  communities  of  our  hill  sani- 
taria, within  a  few  miles  only  of  the  locality  of  the  ever- 
recurring  pestilence. 


LEPROSY. 

BY  M.  B.  OAELETON,  M.A.,  M.D., 
Subathu. 

Farieties. — Tubercular  and  ansesthetic  or  mutilans. 

Etiology. — At  our  present  state  of  knowledge  of  the 
cause  or  causes  of  leprosy  really  nothing  definitely  can 
be  said.  Climatic  causes  have  been  mentioned  ;  syphilis 
malaria,  want  of  salt,  tainted  fish,  have  their  advocates, 
but  so  far  without  any  proof — rather  we  think  a 
decided  disproof  that  any  of  the  above  causes  are 
sufficient.  While  examining  the  causes  of  leprosy 
throughout  the  parts  of  the  Himalayas,  lying  between 
the  outer  and  inner  ranges,  we  were  struck  with  the 
very  great  prevalence  of  leprosy  in  this  middle  region. 
So  also  syphilis  prevails  most  extensively  throughout  this 
middle  belt  of  these  mountains.  Take  for  example  the 
Simla  division.  By  careful  and  extensive  enquiries,  it  ap- 
pears that  there  are  not  5  per  cent,  of  the  population  that 
have  escaped  syphilis,  and  this  spread  of  syphilis  has  occur- 
red within  the  past  3U  years.  So  also  in  Kangra  and  parts 
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of  Kulu  and  the  Native  States  of  Mundi  and  Suket.  In 
Kulu,  it  is  claimed  by  the  oldest  inhabitants  that  during 
theii*  younger  days  syphilis  was  unheard  of,  but  now  it 
is  spreading  rapidly,  especially  in  certain  localities,  and 
this  syphiUs  has  been  brought  into  the  Kulu  sub-division 
mainly  from  Kangra.  In  certain  places  I  have  traced 
it  directly  to  a  single  person  introducing  the  disease  from 
Simla,  and  that  within  the  past  1 5  or  20  years. 

It  is  to  be  noted  that  from  extensive  observation  among 
the  people  of  the  various  Native  States  of  the  Simla 
division,  and  especially  those  towards  the  interior, 
syphilis*  has  very  largely  exhibited  a  peculiarity  not 
found  elsewhere  in  these  mountains,  an  elephantiasis 
of  the  scrotum,  penis,  and  nates,  the  penis  attaining  the 
length  of  a  foot  or  more  and  correspondingly  as  thick, 
the  clitoris,  the  labia  in  the  same  way  becoming  involved ; 
the  clitoris  and  adjacent  parts  enlarged  to  the  size  of 
a  person's  head,  and  weighing  6  or  81bs.,  the  labia  on 
either  side  also  attaining  this  size,  and  even  larger,  the 
two  sides  not  equally  so  ;  of  all  I  have  seen  and  re- 
moved, the  left  side  was  the  larger  in  size  and 
weight. 

This  same  elephantiasis  growth  is  seen  among  the 
lepers  coming  from  this  region  and  nowhere  else,  as  far 
as  I  have  ascertained.  It  is  commonly  reported  among 
the  people  that  in  this  region,  within  a  radius  of  30 
miles  of  Simla,  not  one  per  cent,  of  the  people  have 
escaped  the  taint  of  syphilis. 

It  is  throughout  this  middle  belt  of  the  Himalayas 
that  leprosy  is  so  very  prevalent.  Simla  division 
contains  a  larger  proportion  than  any  other  part  of 
India.  Kangra,  Kulu  and  the  Native  States  of 
Mundi,  Suket,  Bilaspur,  Sirmour,  Chamba,  and  other 
Native  States  lying  in  this  middle  belt  have  also  this 
large  proportion.  I  am  convinced  that  the  habits  of 
the  people  have  been  the  cause  for  the  very  great  and 
rapid  spread  of  syphilis.  But  what  is  the  cause 
of  the  great  prevalence  of  leprosy  ?  In  the  native 
mind,  throughout  this  region,  the  cause  is  attributed  to 
taking  crude  mercury  administered  by  the  haids  and 
hakims  for  almost  every  ailment  ;  while  many  say 
immediately  after  contracting  syphilis  leprosy  made  its 
appearance.  Of  the  little  more  than  800  lepers  I  have 
examined,  fully  90  per  cent,  acknowledged  having  had 
syphilis,  while  10  per  cent,  only  gave  evidence  of  family 
taint  of  leprosy,  near  or  remote. 

No  caste  or  religion  appears  to  be  more  liable  than 
any  other  ;  all  equally  susceptible  in  proportion  to  the 
population. 

I  am  not  prepared  to  say  that  there  is  any  causative 
effect  between  syphilis  and  leprosy,  and  it  may  be  only 
because  of  the  low  vitality  caused  by  the  syphilitic 
diathesis  that  the  bacillus  leprae  has  an  easier  access 
and  growth  in  the  system. 

It  now  remains  to  consider  some  of  the  phenomena 
connected  with  leprosy. 

Leprosy  is  a  constitutional  disease  springing  from 
a  specific  poison,  the  bacillus  leprae,  and  consisting  in 

*  The  nature  of  this  disease  is  discussed  in  a  paper  by  Surgeon- 
Major  Cunningham,  Civil  Surgeon  of  Simla,  in  the  Surgical  section. 
—Ed. 


a  general  dyscrasia,  which  manifests  itself  by 
certain  characteristic  derangements  of  sensation  and  of 
nutrition. 

First. — Deranged  sensation. —  On  the  surface  these 
occur  in  patches  of  varying  extent  and  position, 
of  either  excessive  heat,  or,  less  frequently,  of  icy  cold- 
ness, formication  and  tingling.  This  is  invariably  at  the 
beginning  of  the  disease  and  referred  to  the  hands  and 
feet — anaesthesia  more  or  less  complete. 

In  the  deeper  tissue  there  is  pain  in  character  greatly 
diversified,  usually  of  a  burning,  clawing,  or  tingling 
kind,  but  invariably  aggravated  by  motion  or  pressure. 

Second. — Deranged  nutrition. — Though  for  the  most 
2)art  connected  with  the  disorder  of  sensation,  yet  begins 
at  a  later  date.  Its  phenomena  seem  to  be  confined 
to  the  white  fibrous  tissue.  These,  it  is  true,  include 
in  some  form  or  other  a  very  large  portion  of  the 
human  frame  ;  yet  it  will  be  seen  from  the  following 
enumeration,  and  stiU  more  from  the  detailed  account 
of  the  symptom  to  be  given  hereafter,  that  in  these, 
and  these  alone,  are  to  be  found  the  lesions  most 
characteristic  of  this  disease. 

During  life  the  skin  and  its  appendages,  the  sub- 
cutaneous tissue,  the  mucous  membranes,  the  cartilage, 
and  the  synovial  membranes  of  the  joints  exhibit 
most  prominently  those  lesions  which  are  a  necessary 
result  of  mal-nutrition.  Blebs,  often  as  large  as  an 
inch  or  two  in  diameter,  form  on  the  hands  and  feet, 
forearms  and  legs,  without  any  apparent  cause, 
or  more  commonly  the  result  of  some  slight  knock 
or  rubbing  of  the  parts.  Then  also  ulcers  form  on 
the  integument  and  much  sloughing  takes  place. 
All  this  may  be  the  work  of  a  few  hours,  or  at 
the  most  two  or  three  days,  and  gradually  resolution 
takes  place  to  begin  again  in  some  other  parts. 

There  is  ulceration  and  sloughing  of  cartilage 
and  adjacent  areolar  tissue,  ligaments,  tendons, 
fasciae,  etc.,  leading  at  last  to  complete  destruction 
and  abolition  of  the  parts  affected,  usually  the  phalan- 
ges of  both  hands  and  feet.  Besides  all  this,  there 
is  in  a  certain  class  of  cases  a  more  or  less  abundant 
growth  of  tubercles.  This  is  usually  accompanied 
with  anaesthesia,  or  in  a  very  small  proportion  of  cases 
is  entirely  free  from  that  lesion,  constituting  the  tuber- 
cular form  of  leprosy. 

These  tubercles  appear  to  have  been  found  in 
almost  every  part  of  the  body.  They  are  most  conspi- 
cuous, however,  in  the  alae  of  the  nose,  the  lobes  of  the 
ear,  the  eyebrows,  and  the  lips.  In  many  cases  their 
first  appearance  would  seem  to  be  simultaneous  with 
the  occurrence  of  the  phenomena  of  deranged  sensa- 
tions. Most  frequentl}',  however,  they  follow  after  a 
considerable  interval.  Finally,  in  a  very  large  propor- 
tion of  cases,  they  are  from  first  to  last  absolutely  no 
tubercles. 

Death  may  occur  early  from  destructive  ulceration  of 
the  larynx.  The  natives  particularly  dread  that  form 
of  leprosy  in  which  the  air  passages  are  involved  as 
being  the  most  promptly  fatal.  In  many  cases  death 
occurs  from  some  heart  lesion,  as  apparent  from  a 
marked  tendency   to  syncope  or  from  complications, 
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the  low  state  of  vitality  rendering  the  system  in- 
capable of  resisting  the  onset  of  acute  disease.  In 
such  cases  the  patients  usually  fall  victims  to  pneu- 
monia, bronchitis,  enteritis,  dysentery,  malaria,  etc. 
Probably  the  great  majority  of  cases  of  leprosy 
end  thus. 

Symptoms  and  course. — The  symptoms  may  be 
conveniently  divided  into  two  groups,  the  subjective 
and  the  objective.  The  former,  including  most  of  the 
mental  and  nervous  j^henomena  of  the  desease,  can  be 
ascertained  only  by  careful  questioning  and  cross-ques- 
tioning of  the  patient,  since  in  their  very  nature  they 
are  cognizable  by  none  but  himself.  The  latter  may 
be  discovered  by  painstaking  observation.  The  uncer- 
tainty which  would  seem  to  hang  over  the  former  is, 
after  all,  more  apparent  than  real.  The  statement  of 
patients  as  to  their  sensations  are,  poubtless,  very  often 
exaggerated  or  even  untruthful.  They  must,  therefore, 
be  well  sifted,  while  a  fair  average  is  struck  from  a 
large  number  of  cases.  Finally,  the  symptoms  called 
objective  must  confirm  and  thus  check  those  called 
subjective. 

A.  Subjective  phenomena — 1.  Of  the  mind. —  One  of 
the  earliest  symptoms  in  an  immense  majority  of  cases  is 
mental  hebetude.  There  is  a  strong  aversion  to  exertion, 
whether  of  the  will  or  of  the  reasoning  powers.  Ijan- 
guor,  listlessness,  and  more  rarely  melancholia,  are 
characteristics  of  the  disease.  Above  all,  drowsiness 
may  be  regarded  as  pathognomonic  ;  very  often  the 
patient  is  irascible  and  hates  society.  In  short,  while 
no  faculty  of  the  mind  seems  to  be  lost,  as  in  insanity, 
there  is  yet  loss  of  power  in  all.  Diminished  sensa- 
tion is  followed  by  diminished  perception.  It  is  that 
impairment  of  memory  which  is  so  characteristic  of 
the  disease. 

It  is  with  reference  to  recent  events  that  memory 
is  most  injured.  Events  that  remind  of  the  old  days 
of  health  and  vigour  are  well  enough  retained,  while 
the  most  important  engagement  of  yesterday  is  already 
forgotten.  All  the  faculties  of  the  mind  come  under  this 
benumbing  influence. 

Such  I  believe  to  be  a  correct  picture  of  the  mental 
aspect  of  this  disease.  The  assertion  that  it  leads 
to  idiocy  is  but  partially  true,  so  far  as  I  have  been  able 
to  gather  ;  the  mind  is  weakened,  but  never  deranged. 

There  is  at  the  present  time  in  the  asylum  at  Subathu 
a  leper  idiot,  with  rounded  stump  for  his  hands  and  feet, 
and,  so  far  as  I  can  gather,  he  was  mentally  bright 
enough  when  first  admitted,  but  gradually  became  what 
he  is  now.  From  this  one  example,  we  are  not  justified 
in  drawing  any  conclusion  as  to  the  effect  of  the  disease 
upon  the  mind  ;  other  causes  may  have  been  at  work  in 
this  case  of  which  we  are  not  aware. 

One  very  interesting  point  to  be  noted  is  that  these 
symptoms  just  described  very  frequently  diminish  in 
intensity,  and  at  times  quite  disappear  as  the  disease 
advances.  Examples  of  this  are  at  present  in  the  asylum, 
apparently  perfectly  healthy  persons,  except  for  the 
deformity  of  hands  and  feet ;  they  tell  the  story,  and, 
as  far  as  we  can  observe,  the  disease  has  ceased  to 
progress. 


2.  Of  the  special  senses — These  are  certainly  far  less 
affected  than  has  often  been  asserted,  and  it  is  remarkable 
that  in  some  of  the  worst  cases  they  are  absolutely 
unimpaired.  Many  examples  of  this  are  seen  in  every 
asylum. 

Not  to  mention  many,  I  will  offer  one  example,  a 
woman  of  the  Mahomedan  religion.  Her  present  appear- 
ance, so  long  as  she  conceals  her  hands  and  feet,  affords 
no  clue  to  the  truth.  There  is  no  change  in  the  face ;  she 
talks  cheerfully  and  sensibly,  complaining  of  nothing 
partially.  Her  hands  and  feet  tell  the  story  ;  they  are 
but  rounded  stumps  ;  all  the  phalanges  are  gone ;  some  of 
the  nails  hang  from  the  metatarsal  bones ;  the  ulcerative 
process  is  arrested,  all  inflamed  symptoms  having 
disappeared  ;  white  cicatrices  remain  to  show  the  point 
of  ulcers.  The  sensation  of  heat,  of  formication  and 
tingling  have  disappeared.  Her  mind  has  been  clear, 
and  drowsiness  no  longer  troubles.  Of  course  anaesthesia 
still  remains  in  the  arms  and  legs,  and  so  far  as  1  have 
ascertained,  there  is  no  change  in  this  respect,  when  in 
all  other  there  is  an  improvement.  The  patient  never 
was  under  any  special  treatment. 

The  taste  is  rarely  much  affected.  All  food,  however, 
is  said  to  have  "  an  earthy  taste."  Hearing  is  often 
disordered,  though  cases  of  decided  deafness  are  seldom, 
if  ever,  to  be  met  with  ;  there  is  rather  in  most  cases  an 
excessive  sensitiveness  to  loud  sounds.  This,  however, 
may  be  due  more  to  the  peculiar  state  of  the  brain — 
weak  yet  at  times  very  irritable. 

The  sense  of  smell  seems  to  be  impaired  only  when 
there  is  much  thickening  of  the  nasal  cartilages  as  to 
impede  inspiration  ;  or  in  other  cases  where  there  is 
serious  thickening  of  the  pituitary  membrane. 

Sight  is  most  frequently  affected  in  some  stage  or 
other  of  the  disease.  This  disturbance  is  almost  always 
amblyopia.  There  is  dimness  of  vision,  independent  of 
any  obvious  structural  cause,  which  does  not  amount 
to  perfect  amaurosis.  Sometimes  both  eyes  are  equally 
affected.  Simple  asthenopia  is  very  common;  also 
some  complain  of  diplopia,  especially  at  night.  Very 
characteristic  of  leprosy  is  a  chronic  congested  condi- 
tion of  the  conjunctiva,  which  generally  involves  the 
cornea  leading  to  entire  loss  of  sight. 

3.  Of  general  sensation. — It  is  under  this  head 
that  we  meet  with  the  phenomena  most  characteristic, 
almost  diagnostic,  of  leprosy. 

Sensation  includes  the  sense  of  touch,  of  heat,  cold, 
pain,  etc.,  and  is,  as  we  all  know,  conveyed  to  the  senso- 
riumby  the  posterior  columns  of  the  spinal  cord.  In 
leprosy  there  seems  to  be  an  affection  of  those  fibres  of 
the  posterior  nerves,  which  run  up  longitudinally  to  the 
medulla.  Peripherally  those  filaments  are  distributed 
throughout  the  whole  body,  but  it  is  in  the  skin  they  are 
most  numerous  and  most  sensitive.  The  skin  loses  day 
by  day  its  peculiar  delicate  sensibility,  while  the 
cartilages,  periosteum,  tendons,  and  fascise  become  the 
seats  of  a  never  ceasing  pain.  In  the  former  the 
tendency  is  to  anaesthesia  ;  in  the  latter  to  hypersesthesia. 
In  both  there  is  from  the  beginning  an  intermixture 
of   abnormal    sensations,   "  burning,    crawhng,  and 
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tearing,"  and  at  last  both  end  alike  in  insensibility, 
more  or  less  perfect. 

We  find  thus  in  leprosy  the  group  of  neurotic  pheno- 
mena described  as  follows : — 

A.  Superficial. — The  symptoms  are  much  the  same  in 
all  cases,  varying  in  degree  and  position.  They  are,  first, 
a  sense  either  of  burning  or  icy  coldness,  according  to 
circumstances ;  second,  formication,  tingling ;  third, 
anaesthesia  or  numbness,  more  or  less  complete.  The 
tactile  sense  is  of  course  the  first  to  suffer,  rendering  the 
patient  hable  to  drop  things  he  has  picked  up,  nor  can 
he  grasp  anything  firmly.  This  is  one  of  the  earlier 
symptoms  of  the  disease,  and  of  itself  is  enough  to  arouse 
suspicion.  I  do  not  think  it  can  be  attributed  to  paralysis 
of  the  motor  nerves,  for  none  such  exists.  The  tingling 
and  formications  are  occasionally  increased  by  pressure. 

A  leper  can  in  no  case  walk  long  or  far,  and  to  walk 
barefoot-out-of  doors  is  with  most  impossible,  and  with 
all  painful,  so  intolerable  does  the  prickling  become. 

This  fact  is  one  of  importance  in  making  a  diagnosis 
when  we  consider  how  universally  the  people  of  India 
go  barefoot.  A  similar  effect  is  produced  on  the  palms 
of  the  hands  by  firndy  grasping  a  stick. 

It  is  very  curious  to  notice  the  way  in  which  the 
abnormal  sensation  of  heat  and  cold  prevail ;  as  a  i"ule,  it 
is  of  heat,  an  intolerable  burning,  that  complaint  is  made. 
But  let  the  thermometer  fall  to  50"  F.  and  the 
patient  begins  to  suffer  acutely  from  cold.  The  objec- 
tive temperature  of  the  atmosphere,  if  much  above  or 
below  a  certain  standard,  is  by  the  patient  subjectively 
exaggerated  and  intensified  in  a  way  that  to  a  healthy 
man  is  unintelligible.  The  influence  of  the  direct  rays 
of  the  sun,  if  at  all  hot,  is  invariably  described  by  a 
leper  as  something  overpowering.  This  feature  of 
the  disease  is,  I  think,  never  absent  even  in  its  very 
earliest  days.  It  derives  its  diagnostic  value  by  the 
contrast  presented  with  the  ordinary  habits  of  the  people 
of  the  country,  who  are  comparatively  indifferent  to 
the  hottest  midday  sun. 

The  parts  affected  most  frequently  with  this  class 
of  symptoms,  i.  e.,  heat,  tingling  and  numbness,  are  the 
extremities,  the  finger  tips  of  all  equally,  or  of  one 
or  two,  beginning  invariably  in  patches  of  small  extent 
and  capriciously  placed.  Before  long  they  coalesce  in 
greater  or  less  degree,  and  gradually  extend  to  the 
elbow  and  the  knees,  or  even  to  the  middle  of  the 
thighs  and  arms,  and  then  almost  invariably  stop  there. 
Very  rarely  ansesthtic  patches  are  found  on  the  face 
and  on  the  trunk. 

It  should  be  remembered  that  even  to  the  last,  while 
limbs  are  absolutely  insensible  to  pain,  yet  there  remain 
often,  here  and  there,  small  isolated  patches  of  healthy 
sensitive  skin.  Again  that  while  the  anaesthesia  is 
very  frequently  accompanied  by  discoloration  or 
elevation  or  both  of  the  skin,  yet  in  very  many  cases 
there  is  absolutely  nothing  to  distinguish  the  unhealthy 
patches. 

B.  Deep-seated. — Pain  is  the  symptom  that  is  most 
annoying  and  most  permanent  in  the  early  stage  of 
the  disease.  The  pain  is  spontaneously  present,  or 
can  be  produced  by  pressure.   Many  never  suffer  pain 


of  any  sort  as  long  as  they  are  quiet.  In  the  later 
stages  of  the  disease  only  at  times  are  there  deep- 
seated  shooting  pains. 

In  many  cases  there  is  a  constant  pain  independent 
of  any  exercise  or  pressure.  This  is  most  frequently 
in  the  legs.  Occasionally  the  knees  or  the  ankles  are 
most  severely  affected  ;  in  other  cases  the  wrists 
or  forearms. 

If  careful  enquiry  be  made,  it  will  be  found  that 
the  patient  refers  these  pains  either  to  the  bones,  the 
interior  of  the  joints,  or  the  tendinous  extremities  of 
the  muscles.  The  pain  is  variably  described  ;  but  on 
the  whole  it  is  said  to  feel  as  if  a  "  living  thing  " 
were  gnawing  or  clawing  at  the  affected  part.  Thus  a 
case  under  my  observation  referred  the  pain  to  gnawing 
of  lice  on  the  forehead,  and  was  so  much  so  that  he 
rubbed  the  skin  off  in  many  places,  trying  to  dislodge 
the  lice  which  he  firmly  believed  were  eating  him. 
In  short,  formication,  which  is  the  prevailing  sensation 
in  the  skin,  characterizes  and  accompanies  the  pain  of 
the  deeper  parts.  In  some  cases  the  pain  is  said  to  be 
of  a  burning  kind,  as  if  a  red  hot  iron  were  thrust 
into  the  bone.  The  pains  are  remarkably  constant,  often 
prevailing  night  and  day  for  many  months.  Occasion- 
ally these  are  most  severe  during  the  hottest  weather, 
differing  thus  from  rheumatism. 

But  while  it  is  true  very  many  cases  of  this  disease 
may  be  met  with,  in  which,  so  long  as  the  patient 
remains  at  rest,  he  does  not  suffer  at  all,  there  is  abso- 
lutely no  case  without  what  may  be  called  "  latent 
pains,"  pain  that  may  be  elicited  at  any  moment  by 
pressure  or  by  exercise.  A  patient  free  from  this 
symptom  may,  I  think,  be  pronounced  free  from  the 
disease  itself.  Pain  may  be  elicited  in  about  every  part 
of  the  body.  Thus  it  may  be  induced  by  pressure 
upon  the  pericranium  ;  upon  the  periosteum  where- 
ever  it  is  exposed,  as  in  the  long  bones,  the  sternum, 
ribs,  scapulse,  clavicles,  etc.  ;  upon  the  cartilages,  as  of 
the  nose  and  ears,  or  as  the  larynx,  the  tracheal  rings, 
the  ensiform  and  the  costal  cartilages  ;  upon  the  syno- 
vial membranes  by  passive  motion  of  the  joints  ;  ujon 
fascige  ;  upon  the  tendons  of  the  forearms,  and  wrists 
and  of  the  leg  and  foot,  especially  noticeable  in  the 
tendo-achillis,  the  aponeuroses  of  the  abdomen.  In 
most  cases  it  will  be  found  that  all,  or  nearly  all,  these 
parts  are  painful  on  pressure.  Much  depends  on  the  stage 
of  the  disease.  There  is  in  most  cases  some  degree  of 
sensibility  in  the  liver  and  prtecordia,  occasionally  in 
the  spleen. 

The  pain,  which  is  on  the  whole  most  characteristic  of 
the  disease,  is  that  which  is  felt  between  the  knees  and 
ankles  after  walking.  This  symptom  never  fails,  and 
so  great  is  the  pain  thus  caused  that  the  victims  are 
forced  at  an  early  period  to  give  up  any  work  that 
requires  much  walking. 

Tenderness  on  pressure  of  the  spine. — This  appears  to 
be  the  most  appropriate  place  to  speak  of  what  to  my 
mind  is  one  of  the  most  important  of  the  diagnostic 
marks  of  leprosy.  I  do  not  pretend  here  to  account 
for  the  presence  of  this  pain,  but  only  mention  it  that 
others  may  take  up  the  question,  and  perhaps  determine 


316 


SECTION  OF  PUBLIC  HEALTH. 


the  nature  or  cause  of  it.  In  all  cases  I  have  so  far 
examined,  uoue  have  been  free  from  this  spinal  tender- 
ness, and  in  all  the  intra-scapular  space  was  found  to  be 
sensitive  to  pressure.  In  a  large  proportion,  the  region 
just  below  the  sacro-vertebral  junction  was  found  to  be 
similarly  affected.  In  no  case  was  this  peculiar  tenderness 
observed  above  the  intra-scapular  spot,  the  cervical  and 
first  dorsal  vertebral  being  invariably  free  from  it. 
In  few  of  the  worst  cases,  the  tenderness  extended 
over  the  entire  space  between  the  two  points  indicated 
above. 

With  respect  to  this  subject,  it  should  be  remarked 
that  the  patient  is  never  conscious  of  the  existence  of 
any  disorder  in  the  back.  If  questioned,  he  will 
declare  without  hesitation  that  he  suffers  no  pain  in 
the  back,  unless  perhaps  lumbago,  when  in  the  act  of 
stooping.  A  firm  and  steady  pressure  should  be  exerted 
upon  the  spinous  processes  of  the  vertebrae  from  one 
extremity  of  the  column  to  the  other.  In  advanced  cases 
once  is  enough.  When  the  hand  reaches  the  peculiarly 
sensitive  spot  between  the  shoulders,  the  patient  often 
starts  as  if  he  had  received  an  electric  shock.  Other 
cases  are  far  less  sensitive,  and  it  will  be  necessary  to  go 
over  the  ground  two  or  three  times  before  the  pain  can 
be  elicited.  The  patient  becomes  conscious  of  a  dull 
pain  in  the  intra-scapular  space,  which  lingers  and  often 
increases  after  the  operator's  hand  is  withdrawn.  At 
the  same  time  the  region  above,  although  subject  to 
the  same  pressure,  remains  insensible.  There  is  no 
difficulty  in  recognizing  the  spinal  tenderness  so 
characteristic  of  this  disease. 

These  two  .spots  of  spinal  tenderness  remind  us  of  the 
cervical  and  lumbar  enlargement  of  the  cord.  Why  are 
these  two  spots  so  markedly  sensitive  ? 

Objective  Phenomena. — 1.  The  pulse  and  other 
cardiac  symptoms. — Under  the  most  favorable  circum- 
stances of  rest  and  mental  quiet,  the  pulse  will  in 
general  be  found  slow,  soft,  and  compressible,  and  not 
very  much  from  the  average.  In  all  cases,  however, 
it  is  extremely  excitable,  moving  from  60  to  100  with 
the  slightest  provocation.  Very  slight  exertion  is 
sufficient  to  cause  distressing  dyspnoea  and  palpitations. 
This  is  especially  striking  in  the  people  living  among 
the  hills,  who  spend  their  lives  moving  up  and  down 
the  most  precipitous  mountain  paths  without  fatigue. 
But  when  he  becomes  leprous,  a  hill-man  is  almost  a 
prisoner  in  his  own  village  from  his  inability  to  climb 
the  hills.  Much  depends,  of  course,  on  the  degree 
of  heart  affection.  Physical  exploration  fails  in  any  of 
these  cases  to  reveal  organic  disease  of  the  heart.  Dila- 
tation and  hypertrophy  there  may  be  in  some  cases, 
for  these  are  also  very  common  among  the  non-leprous 
population  of  the.se  mountains.  But  I  am  convinced 
that  the  disorder  is  mainly  functional. 

2.  The  tongue,  gums,  uvula,  etc. — The  tongue  is 
rarely  quite  natural.  It  is  almost  always  coated,  and  in 
most  cases  very  decidedly  furred  and  fissured.  It  is 
generally  moist,  soft,  flabby,  often  covered  with  tuber- 
cles and  indented  by  the  teeth.  The  gums  are  apt 
to  be  spongy  with  a  scorbutic  look.  Bleeding  from  the 
gums  is  a  very  characteristic  symptom,  more  often  than 


epistaxis,  and  so  far  I  have  not  seen  a  case  free  from  it. 
The  pharynx  and  fauces  are  usually  much  paler  than  in 
health.  There  is  a  general  relaxed  condition  of  these 
parts,  including  the  palatine  arch  and  the  uvula  ;  the 
latter  is  usually  elongated,  sometimes  very  much  so, 
and  with  a  marked  lateral  deviation. 

Very  frequently  there  are  dark  red  patches, 
reticulation  of  highly  injected  vessels  which  stand  out 
in  relief  upon  the  pale  surface  of  the  mucous  mem- 
brane. In  persons  inclined  to  tubercles,  the  soft  palate, 
tonsils  and  larynx  are  covered  with  irregular-shaped 
tubercles,  gradually  encroaching  upon  the  air  pas- 
sages and  causing  terrible  dyspnoea  and  difiiculty  in 
deglutition.  This  form  of  the  disease  is  most  rapidly 
fatal  and  most  dreaded. 

3.  Temperature  ranges,  as  a  rule,  a  little  higher 
than  in  health.  It  does  not  appear  to  diminish  as  the 
disease  advances,  some  cases  with  mutilated  extremi- 
ties having  temperature  over  99°F. 

4.  The  urine  appears  to  be  always  normal,  no 
albumen,  reaction  acid,  specific  gravity  normal  or 
little  lower  than  the  average,  healthy  colour,  clear  and 
free  from  sedimentary  deposits. 

5.  Organic  lesions. — The  direct  tendency  of 
leprosy  would  seem  to  be  merely  towards  malnutrition 
of  the  tissue  involved. 

It  is  on  the  siirface  of  the  body  and  in  its  ex- 
tremities that  we  find  the  combination  of  circumstances 
most  favorable  to  this  malnutrition.  It  is  here  that 
the  conditions  of  a  vigorous  circulation  and  abundant 
animal  heat  are  most  defective.  Accordingly,  it  is 
precisely  in  the  skin  and  the  extremities  that  the 
mcst  obvious  lesions  of  this  disease  manifest  themselves. 
The  direct  tendency  of  leprosy  is  not  to  destruction  of 
the  parts.  It  is  rather  to  bringing  about  a  low  form 
of  cell  growth,  a  low  vitality  of  the  tissue,  so  that 
they  are  rendered  incapable .  of  offering  the  usual 
healthful  resistance  to  every-day  causes  of  injury, 
lohether  chemical  or  mechanical.  In  every  case 
external  senses  appear  to  be  essential  to  the  development 
of  any  visible  organic  lesion.  Such  causes,  for 
example,  are  heat,  as  of  fire,  or  hot  water,  knocks, 
bruises,  etc.,  and  as  they  are  agents  that  come  daily  and 
hourly  into  active  play,  it  would  be  vain  for  the  most 
careful  man  to  hope  to  hold  out  long  against  their 
influence.  These  views  are  confirmed  when  we  come 
to  consider  more  in  detail  the  lesions  which  .attend 
the  two  forms  of  leprosy. 

(a).  The  skin  is  always  afi^ected,  and  yet  the 
affection  of  the  skin  is  by  no  means  so  striking  as 
is  generally  supposed.  As  its  name  implies,  leprosy  was 
once  ranked  among  the  more  cutaneous  eruptions  ;  and 
although  such  a  classification  was  long  ago  abandoned, 
there  is  still  a  very  general  disposition  to  look  to  the 
skin  for  its  most  characteristic  symptoms. 

In  an  uncomplicated  case  of  ansesthetic  leprosy,  two 
important  points  are  to  be  noted  in  connection  with 
the  skin — patches  of  discoloration  varying  exceedingly  in 
extent  and  pcsition.  These  coincide  with  anaesthesia 
whenever  they  exist.  The  affection  seems  to  be  confined 
to  the  pigmentary  layer,  the  colour  being  a  little  lighter 


LEPEOSY. 


317 


than  that  of  the  surrounding  parts.    The  difference  of 
shade  is  always  very  trifling.    In  true  leprosy,  white- 
ness I  have  never  seen,  except  as  a  result  of  cicatriza- 
tion due  to  burns,  caused  by  hot  water  or  fire  in  cook- 
ing the  food  or  bathing.    It  is  very  common  for  a 
leper  sitting  by  the  fire,  as  he  shifts  his  position,  to  lay 
his  foot  or  leg  on  a  live  coal,  unconscious  of  what  he 
has  done,  until  he  is  informed  of  it  by  the  smell  of 
his  own  burning  flesh.  So,  too,  while  cooking  his  food, 
.  he  does  not  discover  the  burn  on  his  hand  until  he 
sees  the  blister  covering  half  his  hand  or  up  the  fore- 
arm. Such  burns,  taking  some  time  to  heal,  leave  the 
patches  so  often  seen  on  leper's  hands.   Sometimes  in 
the  disclored  patches  there  is  a  slight  elevation  of  the 
skin. 

Far  more  important  than  any  changes  of  colour  is 
the  universal  change  of  texture  of  the  skin,  which  in- 
variably accompanies  this  disease. 

It  seems  especially  to  lose  the  elasticity  which  belongs 
in  an  eminent  degree  to  every  healthy  skin.  There  are 
two  kinds  of  changes  observed  in  different  individuals, 
depending,  may  be,  on  the  differences  of  temperament. 
In  one  class  of  cases  the  skin  grows  harsh,  dry,  horny, 
shiny,  and  drawn  tightly  over  the  parts  below.  It 
is  in  these  cases  that  the  malformation  of  the  nails  is 
most  striking.  They  are  ill  developed,  "stumpy,"  fur- 
rowed, etc.  Possibly  a  taint  of  syphilis  may  have  some- 
thing to  do  with  this  condition. 

In  the  other  class,  the  skin  is  excessively  relaxed, 
flabby,  wrinkled,  and  very  (edematous.  In  this  class  of 
cases  I  am  inclined  to  think  the  tubercular  form  of  the 
disease  is  more  prominent  than  the  anaesthetic.  It  is 
characteristic  of  the  tubercular  form  of  the  disease 
that  there  is  a  tendency  to  lose  the  hair,  eyebrows 
and  eyelashes  ;  not  so  in  the  angesthetic  form,  except 
with  the  eye-lashes,  when  the  meibomian  glands  and 
tarsal  cartilages  become  involved  in  the  advanced 
stages  of  the  disease. 

In  the  tubercular  form  of  the  disease  the  skin  is 
affected  by  preference,  the  skin  of  the  face  producing 
that  peculiar  lion-like  appearance,  the  ears,  the  back 
of  the  hands  and  forearms,  and  mainly  the  leg.  This 
formation  of  tubercles  appear  to  be  the  only  changes 
to  arise  in  the  skin,  independently  of  external  causes. 
When  once  leprosy  is  fairly  established,  the  slightest 
irritation,  such  as  the  friction  of  a  shoe,  or  exposure 
to  a  hot  sun,  is  enough  to  produce  excoriations,  fissures, 
ulcers,  blisters,  and  blebs,  according  to  the  position 
and  circumstances.  As  might  be  expected,  the  soles  of 
the  feet  suffer  greatly,  especially  the  heels  and  ball  of 
the  foot,  where  in  every  case  we  find  those  insensible 
"  punched  out  "  ulcers,  with  undermined  edges,  which 
are  so  very  characteristic  of  the  disease.* 

In  other  regions,  where  the  skin  is  thinner  and  softer, 
blebs  form,  often  without  apparent  cause,  filled  with 
a  sanious  serum.  If  the  cuticle  be  preserved  whole  the 
liquid  is  reabsorbed  otherwise  very  obstinate  ulcers  are 

*  These  "  punched  out  "  deep  ulcers  are  very  often  found  on  the 
nates,  due  to  the  custom  of  sitting  on  the  ground  when  a  slight 
injury  causes  the  ulcer  to  form,  often  involving  the  greater  part  of 
the  nates. 


apt  to  ensue.  These,  as  they  heal,  leave  ill-looking  light 
colored  cicatrices.  Often  these  scars  are  perfectly  white, 
and  are,  of  course,  very  conspicuous.  The  characteristic 
white  patches  are  invariably  thus  produced  and 
ought  to  be  carefully  distinguished  from  the  innocent 
leucoderma.  Sometimes  the  cicatrices  are  of  fleshy  red- 
ness around  the  periphery  with  white  centres. 

(b)  The  mucous  membranes  always  suffer.  During 
life  these  are  very  evident,  from  our  inspection  of  the 
mouth,  fauces,  the  Schneiderian  membrane,  which  has 
a  tendency  to  suffocation,  or  the  membrane  is  very 
generally  thickened,  rendering  breathing  through  the 
nose  impossible.  The  eyes  are  almost  always  red,  espe- 
cially as  the  disease  advances.  At  first  there  are  merely 
a  few  dirty  looking  blotches  on  the  surface  of  the  sclero- 
tic ;  but  soon  the  conjunctiva  become  infected  and  suf- 
focation sets  in.  Post-mortem  reveals  congestion  of 
the  entire  alimentary  canal  with  tubercles  and  ulcers. 
The  air  passages  suffer  the  same  way. 

I  am  inclined  to  think  death  is  most  frequently  the 
direct  result  of  ulcerative  inflammation  of  the  mucous 
membranes,  either  of  the  respiratory  or  of  the  digestive 
tracts.  While  under  these  conditions,  a  supervening 
diarrhoea,  dysentery,  or  pneumonia  quickly  brings  the 
end.  The  larynx  is  most  liable  to  destructive  ulcerations, 
as  seen  from  the  very  large  proportion  of  the  lepers 
being  affected  in  that  part. 

(c)    In  the  hands  and  feet  there  is  contraction  more  or 
less  irregular,  and  capricious,  of  tendons  and  connective 
tissue,  due  very  largely  to  burns.    The  same  process 
seems  to  go  on  in  the  fibrous  investing  membranes  of 
the  muscles,  causing  compression  and  atrophy  of  the 
latter.  Meanwhile,  as  the  deformed  process  of  nutrition 
goes   on  simultaneously   in  the   bones  and  perios- 
teum, fasciae,   ligaments  and    articular  cartilages,  a 
slight  blow  in  either  finger  or  a  toe,  such  as  may  be 
received  at  any  moment,  sets  up  destructive  inflammation. 
Precisely  where  this  begins  it  is  impossible  to  say  ;  but 
probably  in  the  bony  structure,  as  in  it  vitality  is  at  its 
lowest.    (Certain  it  is  that  caries  invariably  occurs.  The 
superjacent  periosteum,  fasciae  and  integument  become 
more  or  less  involve! ;  the  parts  are  greatly  swoUen  ;  there 
is  considerable  fever  ;  and  if  this  occurs  early  in  the 
disease,  there  is  good  deal  of  pain.  Such  an  inflammation 
usually  occurs  suddenly  within  a  few  hours  without  warn- 
ing and  often  without  apparent  cause.    Finally,  the 
abscess  thus  formed  is  opened  by  the  process  of  ulceration 
or  by  lancing,  and  its  contents  slowly  discharges.  These 
consist  of  pus,  mingled  with  disintegrated  bone  and 
other  tissues.  Large  pieces  of  bone  are  rarely  discharged, 
liquefaction  having  in  most  instances  already  occurred. 
When  the  abscess  has  emptied  itself,  it  is  often  found  that 
the  skin  has  suffered  least.  It  contracts  upon  the  cavity 
and  cicatrices,  and  retaining  in  many  cases  the  nail,  and 
so  it  is  not  at  all  rare  to  see  the  nail  or  nails  projecting 
from  the  extremity  of  a  metacarpal  or  metatarsal  bono 
or  bones.    I  have  never  known  of  a  case  where  thert^ 
was  an  absorption  of  the  phalanges.    A  careful  search 
will  show  in  every  case  a  cicatrix  through  which  carious 
bone  had  been  discharged. 
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In  many  cases  the  process  just  described  stops  spon- 
taneously before  all  the  phalanges  are  lost.  With  the 
exception  of  one  person  in  the  Subathu  Asylum,  i 
have  seen  no  case  where  the  destructive  process  extended 
beyond  the  metacarpal  or  metatarsal  bones,  in  this 
exception,  first  losing  all  the  phalanges  and  the  metatar- 
sal bones,  the  destructive  inflammation  skipped  the  tarsal 
bones  and  attacked  the  lower  ends  of  both  tibia  and 
fibula,  which  to  the  length  of  three  inches  liquefied  and 
were  discharged.  The  sinus  healing  leaves  now  only  a 
two-inch  attachment  of  integument,  holding  the  tarsal 
bones  to  the  remaining  portion  of  the  tibia  and  fibula. 
I  can  give  no  explanation  of  this.  It  may  be  because 
the  greater  vitality  of  the  parts  nearer  the  trunk  offers 
an  effectual  barrier  to  the  advance  of  the  disease.  The 
higher  joints  are  sometimes  threatened,  but  I  have  never 
known  suppuration  to  occur. 

The  general  health,  the  amojint  of  suferimj,  etc. — There 
is  a  loss  of  animal  vigour,  though  some  think  the 
reproductive  organs  are  increased  in  power  ;  but  this,  if 
so,  I  am  inclined  to  think  will  be  found  to  be  among 
those  who  are  well  fed  and  well  kept  in  the  asylum, 
and  not  due  in  any  way  to  the  disease  itself. 

There  is  a  loss  of  vital  elasticity,  the  mind  grows  dull, 
the  body  vegetates,  the  debility  is  great  from  the  very 
first,  there  are  regular  night  sweats.  There  is  therefore 
a  powerful  effect  upon  the  general  health.  Those  func- 
tions, however,  of  organic  life,  which  are  supposed  to  be 
mainly  under  the  influence  of  the  sympathetic  system, 
are  not  much  affected.  Appetite  is  usually  excellent, 
the  bowels  regular,  the  urinary  secretion  normal.  Were 
this  not  the  case,  indeed,  it  would  scarcely  be  possible  for 
the  subjects  of  the  malady  to  live  so  long. 

It  is  quite  common  to  see  some  of  them  living  in  com- 
parative comfort  for  20,  30,  and  even  for  50  years  after 
being  affected  with  the  disease. 

It  is  certain  that  leprosy  is  far  less  to  be  dreaded,  as 
regards  the  suffering  entailed,  than  many  other  diseases. 
The  liability  to  ulceration  and  caries  is  in  a  precisely 
inverse  ratio  to  the  sensibility  of  the  part.  The  deep- 
seated  pains  are  never  found  co-existing  in  any  given  spot 
with  outward  lesion.  As  the  disease  advances,  these 
pains  give  way,  at  least  in  the  extremities,  to  total  anal- 
gesia. Whether  it  be  in  the  skin  or  bones  and  joints 
of  the  phalanges,  it  is  not  until  sensibility  has  entirely 
departed  that  the  processes  of  ulceration  and  caries  are 
fully  established. 

Hence,  incredible  as  it  often  seems  to  the  bystander, 
there  is,  vMth  all  these  appalling  lesions,  absolutely  no 
suffering  ;  the  malaise  of  fever  is  the  only  complaint. 
Any  one  of  these  ulcers,  whether  deep  or  superficial, 
may  be  freely  rubbed  with  strong  caustics,  without 
producing  the  slightest  pain. 

Of  the  constancy  and  symmetry  of  the  phenomena 
very  little  need  be  said.  In  the  earliest  stages  the  sub- 
jective sensation  of  heat,  tingling  and  pain,  visit  the 
patient  only  occasionally.  And  as  the  disease  ad- 
vances, the  patient  is  seldom  free  from  more  or  less  of 
these  symptoms,  sometimes  excessively  severe.  So,  too, 
in  the  earlier  stages,  these  symptoms  appear  to  be 
more  felt  by  a  leper  than  could  be  by  a  person  in 


health.  Finally,  all  of  these  subjective  symptoms 
diminish  in  intensity  in  the  last  stages,  disappearing 
altogether  in  many  cases.  Abnormal  sensations  have 
now  given  way  to  perfect  insensibility. 

The  question  as  to  whether  the  phenomena  of  leprosy 
is  symmetrical,  if  an  important  one,  as  it  goes  far  to 
decide  whether  they  are  due  to  local  lesions  or  to  a 
general  diathesis.  Viewing  the  subject  generally,  there 
can  be  no  doubt  that  the  phenomena  are  essentially 
symmetrical.  At  the  outset,  one  side  often  shows  the 
disease  earlier  than  the  other  ;  but  this  never  lasts  long 
without  the  appearance  of  similar  symptoms  on  the 
opposite  side.  This  then  lasts  during  the  entire  course 
of  the  disease. 

As  to  the  effect  or  frequency  of  the  disease  as 
regards  sex,  nothing  new  can  be  said.  Sufficient  to 
say  that  there  are  more  of  the  male  sex  affected 
than  the  female.  Why  we  cannot  say,  unless  we 
say  that  men,  going  as  they  do  far  from  their  homes, 
become  more  liable  to  external  causes,  contagion 
or  whatever  you  may  wish  to  call  it. 

Of  about  500  lepers  admitted  to  the  asylum  at 
Subathu  since  1870,  only  71  were  women. 

The  complications  of  leprosy  are  important,  chiefly 
as  they  tend  to  mask  disease  and  modify  the  treat- 
ment ;  but,  as  we  do  not  now  intend  to  discuss  the 
latter  subject,  simply  because  there  is  nothing  really 
new  or  important  that  may  be  said,  we  see  no  reason  for 
saying  anything  on  the  subject  of  complications,  except 
briefly  to  enumerate  anaemia,  scurvy,  cutaneous  affec- 
tions, rheumatism  ;  lastly,  the  most  important,  syphilis, 
as  having  more  or  less  effect  on  the  progress  or  mani- 
festations of  leprosy. 

Treatment. —  When  we  come  to  the  subject  of  treat- 
ment we  are  brought  to  a  stand  ;  for  so  far,  of  all  the 
medicines  and  lines  of  treatment  advocated,  none  have 
stood  the  test  of  a  radical  cure. 

1  have  tried  the  more  recent  specifics,  as  ichthyol, 
resorsin  of  the  Unna  method,  and  during  this  year 
to  a  limited  extent  europhen,  for  which  much  is  claimed, 
but  in  my  hands  has  not  met  expectations. 

In  closing,  allow  me  to  go  over  briefly  the  more 
important  diagnostic  signs  of  leprosy. 

1.  Pain  on  pressure  in  the  intra-scapular  space, 
more  rarely  similar  sensitiveness  lower  down  the  spinal 
column. 

2.  In  general  a  feeling  of  excessive  warmth,  i.e., 
apart  from  the  patches  in  which  a  sensation  of  burning 
occiirs.  The  patient  is,  for  the  most  part,  uncomfortably 
warm  or  the  other  extreme,  a  feeling  of  excessive  coldness 
exists. 

3.  Lethargy  of  mind  and  body.  Especially  is  the 
tendency  to  sleep  night  and  day  noticeable.  The 
animal  vigour  is  far  from  energetic. 

4.  Amblyopia  and  asthenopia,  more  rarely  double 
vision,  are  frequent  symptoms. 

5.  Excessive  debility. 

6.  Tendency  to  copious  perspiration,  provoked  by 
the  slightest  exertion,  and  to  night  sweats. 

7.  Presence  of  frequent  dry  tickling  cough. 
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8.  Dyspncea  and  palpitation  of  the  heart,  the  sounds 
meanwhile  being  normal  or  nearly  so. 

9.  Intolerance  of  the  direct  rays  of  the  sun. 

10.  The  skin  being  either  flabby,  wrinkled,  and  oedema- 
tous  or  harsh,  shining,  horny,  and  drawn.  The 
soles  of  the  feet  usually  hard  and  fissured. 

11.  The  nails,  in  proportion  as  the  case  is  purely 
one  of  the  anaesthetic  type,  are  stumpy,  ill-  nourished,  and 
short.  In  cases  complicated  with  tubercles  the  nails 
suffer  very  little.  In  the  latter  case  it  is  the  hair  that 
is  affected.  This  drops  out  first  at  the  outer  angles  of 
the  eyebrows, 

12.  i'he  blebs,  patch»^s,  ulcers,  cicatrices  of  leprosy 
are  all  peculiar  and  diagnostic.  The  cicatrices  are 
either  white  or  a  light  brown. 

13.  There  is  something  very  characteristic  in  the 
way  in  which  phalanges  slough  out  instead  of  slough- 
ing off,  leaving  a  nail  at  the  end  of  a  shortened 
finger  or  toe. 

14.  The  contraction  of  the  tendons  and  fasciaj,  and 
even  of  the  periosteum  in  both  hands  and  feet,  is  highly 
characteristic  of  antesthetic  leprosy.  In  the  tubercular 
form,  it  is  certainly  not  so  often  seen. 

15.  Spongy  gums,  easily  and  frequently  excited  to 
bleeding  ;  epistaxis  also  very  common. 


SUBATHU  ASYLUM. 
Total  of  cades  or  religion,  1875 — 1894. 


Sex. 

Caste  or  Creed. 

Total. 

Males. 

l''eniales. 

Koli 

56 

8 

64 

Chamar 

87 

7 

44 

Caste  unknowa 

88 

10 

48 

Kanait  ... 

101 

13 

114 

Brahmin 

53 

8 

61 

Julalia 

21 

1 

22 

Docana 

27 

10 

37 

Lobar 

11 

5 

16 

Kajput 

32 

2 

34 

Jat 

2 

2 

Kumhar- 

4 

4 

Jbiawar 

5 

1 

6 

Ramgar 

2 

1 

3 

Nai                ...  ... 

1 

1 

Chhimba 

6 

6 

Kabar 

1 

1 

2 

Mabomedau 

10 

2 

12 

Clianal 

8 

1 

9 

Gujar 

2 

2 

Garauja 

1 

1 

Mall 

1 

1 

Sweeper 

3 

I 

4 

Goorkha 

2 

2 

Faqir 

5 

5 

Chiistian 

2 

2 

430 

71 

501 
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BY  C.  L.  KAJI,, 
Katliawar. 

I  HAVE  prepared  statistics  of  the  cases  under  my 
observation,  and,  for  the  sake  of  convenience,  they  can 
be  grouped  as  under  : — 

I.    The  varieties  of  the  disease  ; 
IT.    Its  connection  with  heredity  and  syphilis  ; 
III,    The  ages  at  which  the  disease  commonly  makes 

its  appearance  ;  and 
IV.    Lastly,  the  frequency  with  which  the  difi:erent 
parts   of  the    body    are    likely    to  be 
affected. 

I  shall  begin  with  the  forms  of  the  disease.  The 
most  common  are  the  anaesthetic  and  the  tubercular. 
In  certain  cases  lioth  varieties  are  found  to  be  present 
in  tlie  same  individual. 

The  anaesthetic  variety  generally  begins  in  the  form 
of  white  or  dark-red  patches.  These  are  sometimes 
hyperagsthetic  in  the  begiimino:,  but  mostly  they  are 
anaesthetic.  Later  on  the  patches  in  many  cases  dis- 
appear, leaving  the  parts  more  or  less  anaesthetic  It 
is  not  uncommon  for  the  disease  to  commence  by  the 
appearance  of  blisters,  most  commonly  on  the  fingers 
and  toes.  The  parts  swell  and  thicken,  burning  is 
experienced  in  tlie  parts,  and  all  of  a  sudden  blisters 
make  their  appearance.  These  burst,  discharging  a 
watery  fluid,  the  burning  censes,  ulcers  form,  and 
these  then  heal  up,  leaving  the  parts  anaesthetic. 

The  tubercular  variety  begins  by  the  appearance 
of  tubercles  under  the  skin  on  various  parts  of  the 
body,  which  may  or  may  not  become  anaesthetic.  The 
skin  covering  the  tubercles  thickens  and  the  conglomera- 
tion of  the  tubercles  gives  a  nodulated  appearance  to 
the  parts  affected.  Ulceration,  though  not  so  common 
as  in  the  anaesthetic  form,  is  not  infrequent  in  this 
variety. 

The  above  described  features  lead  to  the  supposition 
that  the  morbific  principle,  contaminating  the  mass  o£ 
blood  in  leprosy,  aff'ects  by  election,  the  terminal  ner- 
vous filaments  supplying  the  skin,  as  shown  by  the 
burning  sensation  experienced  before  the  appearance 
of  blisters. 

Another  characteristic  of  the  disease  is  the  mutila- 
tion of  fingers  and  toes.  The  blood  is  so  much  vitiated 
that  the  ulceration  left  by  a  blister,  instead  of  healing 
up,  attacks  and  destroys  the  deep  tissues  and  reaches 
the  bone,  which,  being  thus  deprived  of  the  support 
of  the  surrounding  tissues,  drops  off,  and  the  remaining 
stump  may  heal  up,  or  the  destruction  may  proceed 
further  and  the  fingers  and  toes  fall  off  bit  by  bit. 

In  some  cases  the  feet  are  shortened  with  the  toes 
entire.  This  happens  as  a  result  of  ulceration  of  the 
sole  of  the  foot  at  the  distal  extremity  of  the 
metatarsal  bones.  The  ulceration  attacking  the  deep 
tissues  loosen  the  metatarsal  bones,  which  fall  off. 
In  the  subsequent  healing  process,  the  parts  deprived 
of  the  bony  frame  work  contract,  and  thus,  as  it  were. 
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draw  in  the  toes  towards  the  tarsal  bones  and  cause 
shortening  of  the  foot. 

The  statistics  of  127  cases  given  below  will  to  some 
extent  give  an  idea  of  the  relative  frequency  of  the 
different  varieties  of  the  disease. 

I  have  divided  the  cases  into  four  classes,  viz.,  anaes- 
thetic, tubercular,  mixed,  and  hypersesthetic,  and  each 
class  is  again  sub-divided  into  simple  and  mutilated. 

Out  of  127  cases  there  were — 


Anaesthetic 
Tubercular 
Mixed 


88,  of  which 
6,    all  simple. 
3i,    of  which 


f  46  were  simple. 
( 42    ,,  mutilated. 


{ 


24  were  simple. 

mutilated. 

Hypersesthetic     1.  Simple. 

f  rom  the  above  it  will  be  evident  that  the  anaesthetic 
form  is  the  most  common  ;  next  comes  the  mixed  ; 
then  the  tubercular,  and  last  the  hypersesthetic. 
The  solitary  case  ot  the  last  form  was  a  girl  aged 
13  with  distinct  family  history  (her  father  and  two 
uncles  had  the  disease)  and  the  duration  was  only  one 
year.  It  may  develope  later  on  into  anaesthetic  or  any 
other  form.  It  may  be  that  the  purely  hyperajsthetic 
form  is  so  rarely  met  with,  because,  as  a  rule,  cases  of 
leprosy  do  not  come  under  observation  sufficiently  early. 

The  mutilation  is  most  frequent  in  the  anaesthetic 
form,  of  which  about  47 '7  per  cent,  were  mutilated. 
In  the  mixed  variety  33' 3  per  cent,  of  the  total  mixed 
cases  were  mutilated,  while  in  the  purely  tubercular 
form  there  was  not  a  single  case  of  mutilation.  This 
goes  to  shew  that  mutilation  is  more  commonly  associat- 
ed with  the  anaesthetic  form. 

II.  Next  comes  the  question  of  the  influence  of 
heredity  and  syphilis. 

It  is  still  a  vexed  question  whether  any,  and  if  so  what, 
influence  is  exerted  by  heredity  and  syphilis  on  the 
propagation  of  this  disease.  In  such  an  uncertain  state 
of  things,  statistics  bearing  upon  the  question  will  not 
be  out  of  place. 

Out  of  128  cases  there  was  — 

Family  history  of  Leprosy  in  68 
„  „  Syi)hilis  in  21 
„        „  neither  in  48 

In  nine  cases  there  was  history  of  both  heredity  and 
syphilis. 

In  connection  with  the  influence  of  heredity  the 
report  of  the  late  Leprosy  Commission  states  that 
only  direct  family  taint  from  parent  to  child  should  be 
counted  in  favor  of  heredity,  and  thereby  excludes  the 
collaterals  in  ascertaining  the  influence  of  heredity.  In 
taking  such  a  limited  view,  it  will  have  to  be  admitted 
that  the  leprosy  virus  retains  its  activity  for  one  genera- 
tion only,  and  after  that  it  is  either  existent,  but 
not  potent  enough  to  exert  any  influence,  or 
is  non-existent,  and  its  total  extinction  has  taken 
place.  But  in  diseases  liable  to  be  transmitted  by 
heredity,  such  as  syphilis,  cancer,  phthisis,  etc.,  it  some- 
times happens  that  the  desease  fails  to  appear  in  one 
gene:ation  and  appears  in  the  next.  Further,  the  same 
virus  acts  with  different  degrees  of  intensity  in  differ- 


ent individuals,  and  even  in  the  same  individual  under 
different  conditions.  Thus  it  seems  that  the  virus 
may  be  present,  but  something  more  is  necessary  'for 
its  manifestation  in  a  particular  individual.  This  some- 
thing more  is  perhaps  a  suitable  constitution.  There 
is  tio  reason  why  what  applies  to  other  constitutional 
diseases  may  not  with  equal  force  apply  to  leprosy. 
The  virus  transmitted  by  heredity  may  manifest  itsolf 
only  when  it  meets  with  a  C"nstitution  not  having 
sufficient  resisting  power  to  withstand  the  influence 
of  the  virus.  This  may  also  account  for  some  one 
generation  remaining  free. 

In  the  68  casers  in  which  family  history  was  present, 
the  relatives  alone  or  conjointly  with  other  relatives 
found  to  have  been  affected  were  as  under  — 

In  27  cases — Father  or  his  parents. 
,,  6  „  Mother  or  her  pa'  cnts. 
„  13    ,,       Uncles  or  their  direct  relatives. 


„  11  „ 


Brothers  or  sisters. 


In  the  remaining  11  cases  the  affection  was  observed 
in  relations  more  or  less  distant. 

In  the  60  cases  in  which  no  family  history  was  ob- 
served, allowance  will  have  to  be  made  for  the  imper- 
fect knowledge  of  the  patients,  who  again  generall}' 
belong  to  a  class  not  very  particular  in  its  statements. 

The  question  is  whether  syphilis  is  likely  to  exert 
any  influence  on  the  propagation  of  leprosy. 

To  say  that  syphilis  has  a  direct  influence  on  the 
propagation  of  leprosy  would  not  be  borne  out  by 
experience,  as  comparatively  a  very  small  number, 
indeed,  of  the  persons  who  had  contracted  syphilis  in 
some  period  of  their  life  seems  subsequently  to  present 
symptoms  of  leprosy.  On  the  other  hand,  to  say  that 
syphilis  does  not  exert  even  an  indirect  influence  on  a 
constitutional  disease  like  leprosy  would  certainly 
render  it  difficult  to  explain  the  influence  it  is  said  to 
exert  in  most  of  the  constitutional  diseases. 

The  frequency  with  which  syphilis  is  found  to  have 
been  connected  or  associated  with  most  of  the  consti- 
tutional diseases,  its  power  to  exert,  when  so  connected, 
a  modifying  influence  on  the  course,  progress  or  propa- 
gation of  almost  all  diseases,  and  its  tendency  to  affect 
all  the  tissues  of  the  human  body  in  more  ways  than 
one,  clearly  show  that  the  syphilitic  virus  is  a  very 
potent  morbific  matter.  The  close  and  distinct  connec- 
tion which  has  been  observed  in  some  cases  between 
syphilis  and  the  various  other  constitutional  diseases, 
such  as  scrofula,  tuberculosis,  carcinoma,  coupled 
with  the  fact  that  nothing  definite  is  as  yet  known 
regarding  the  specific  virus,  if  there  be  any,  of  these 
various  diseases,  the  frequency  with  which  the  children 
of  svpliilitic  parents  are  born  with  scrofulous  diathesis, 
and  the  fact  that  in  the  category  of  maladies  due  to 
scrofula  there  is  a  large  number  which  ajrain  may  be 
found  in  the  diverse  consequences  of  syphilis — all  these 
are  likely  to  give  rise  to  the  question  whether  the 
morbific  princij)les  concerned  in  generating  the  several 
constitutional  diseases  are  not  in  some  way  related 
with  one  another. 
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A  specific  THorbific  principle  is  ascribed  to  each  con- 
stitutional disease.  Now,  if  a  constitutional  disease, 
syphilis  for  instauce,  instead  of  being  due  originally 
to  a  specific  virus,  of  which  no  one  has  still  been  able 
to  discover  the  nature,  much  less  the  origin,  be 
supposed  to  have  begun  in  some  disturbance  of  the 
vital  energy,  brought  about  by  insanitary  conditions, 
habits,  etc.,  and  manifesting  itself  in  a  group  of  symp- 
toms and  a  set  of  organic  changes  in  the  tissues  and 
secretions  of  the  system,  the  persistence  of  such  a  dis- 
turbance will  sooner  or  later  impress  its  stamp  on  the 
structure  and  functions  of  the  dilferent  tissues  on  which 
it  exerts  its  influence.  The  disease  at  this  stage 
acquires  its  specific  character,  and  will  be  liable  to  be 
transmitted  by  heredity  to  the  offspring  who  derives 
the  germ  of  its  body  from  the  parents.  If  now  the 
germ  of  the  disease  remains  latent  owing  to  the  absence 
of  conditions  favourable  for  its  manifestation,  in  course 
of  time  it  will  wear  off.  The  length  of  time  required 
to  bring  about  this  result  will,  of  course,  depend  on  the 
intensity  of  the  impression.  If  the  constitution  is 
exposed  to  fresh  conditions  of  a  different  nature,  while 
the  impression  is  not  completely  effaced,  the  disease 
may  appear  in  a  new  form,  though  still  showing  some 
of  its  original  characteristics.  This  will  explain  the 
hereditary  tendency  of  such  diseases  as  syphilis,  cancer, 
phthisis,  leprosy,  etc.,  as  also  the  points  of  resem- 
blance they  show  in  their  mode  of  affecting  the  various 
tissues  while  retaining  their  own  characteristics  more 
or  less.  Syphilis  is  more  frequently  spoken  of  as 
exerting  influence  on  other  diseases,  perhaps  because 
its  sphere  of  action  is  the  most  extensive  and  its  impres- 
sion on  the  system  the  strongest. 

III.  The  age  at  which  leprosy  more  commonly 
makes  its  appearance. 

The  following  is  the  result  of  observation  in  134 
cases : — 


In  ages  up  to  10 

...  13 

i.e.  9"7  per  cent. 

From  11—20 

...  37 

„  27-6 

)) 

„  21—30 

...  •  57 

„  42-5 

n 

„  31—40 

...  11 

„  8-2 

n 

„  41—50 

...  13 

„  9-7 

» 

„  51—60 

...  2 

„  1-5 

n 

Above  60 

...  1 

•7 

)) 

The  generality  of  patients  resorting  to  the  asylums 
belongs  to  a  class  which  is  not  particular  about  age, 
and  for  this  very  reason  they  cannot,  as  a  rule,  fix  the 
exact  time  when  the  disease  first  began. 

So  far  as  the  above  statistics  go,  the  greatest  number 
is  affected  between  the  ages  of  20  and  30  ;  next  in 
frequency  is  the  period  betwe>-n  10  and  20.  The 
frequency  is  nearly  equal  in  ages  under  10  and  between 
30  and  50.  It  is  rare  about  50  and  during  infancy. 
Thus  the  liability  to  be  affected  increases  with  age 
up  to  30,  when  it  begins  to  decline  as  age  advances. 

The  disease  is  most  frequent  between  the  ages  of  20 
and  30,  It  is  a  period  of  greatest  activity  of  the 
system.  Thus  the  frequency  of  the  occurrence  of  the 
disease  varies  directly  as  the  activity  of  the  system. 


When  the  system  is  in  a  state  of  activity,  the  various 
tissues  and  organs  are  in  a  state  of  stimulation,  and 
thus   more  susceptible   to  the  influence  of  morbific 
principles.    The  same  thing  occurs  in  phthisis,  another 
constitutional  disease,  as  will  be  seen  from  Dr.  WilHam's 
table.    In  1,000  cases  there  were — 

In  ages  up  to  10     ...  ...     13  i.e.  13  per  cent. 

From      11-20     ...  ...    182  „  18-2  „ 

21—30      ...  ...    418  „  41-8  „ 

31—40      ...  ...    249  „  24  9  „ 

41-50      ...  ...      94  „    9-4  „ 

51—60      ...  ...     30  „    3-0  „ 

Above     60  ...  ...      14  „    1-4  „ 

IV.  As  regards  the  frequency  with  which  the  dif- 
ferent parts  of  the  body  are  liable  to  be  affected  by 
leprosy,  I  cannot  do  better  than  give  here  the  statistics, 
prepared  from  a  limited  number  of  cases  that  come 
under  my  observation. 

Dividing  the  body  into  five  parts,  viz.,  head,  face, 
trunk,  upper  and  lovfer  extremities,  they  were  affected 
in  the  following  oi'der  of  frequency  in  the  127  cases 


observed  : — 

Lower  extremity  ...  ...  122 

Upper      „         ...  ...  ...  120 

Face        „         ...  ...  ...  68 

Trunk      ,,         ...  ...  ...  63 

Head       „         ...  ...  ...  20 


In  the  above  cases,  there  were  none  in  which  the  head 
or  trunk  alone  was  affected.  The  head  was  affected  in 
those  cases  only  in  which  the  whole  body  was  more 
or  less  affected.  In  one  case  only,  the  trunk  was  free 
and  the  head  affected  with  the  face  and  the  extremities. 

It  will  be  seen  from  the  above  table  that  the  disease 
affects  with  greater  frequency  the  parts  more  removed 
from  the  centre  of  circulation.  Taking  the  different 
portions  of  the  extremities  and  the  face  the  same  thing 
happens.  The  disease  more  commonly  begins  in  the 
fingers  and  toes  in  the  extremities,  and  the  nose  and 
the  ears  on  the  face,  and  then  spreads  to  the  other 
parts.  This  once  more  explains  that  the  specific  virus 
manifests  itself  when  and  where  it  meets  with  insuffi- 
cient resisting  power.  The  parts  most  removed  from  the 
centre  of  circulation  have  necessarily  a  minimum  share 
of  vitality,  and  therefore  the  least  resisting  po«ver, 
which  renders  them  less  likely  to  be  able  to  withstand 
the  influence  of  the  specific  virus  when  it  finds  the 
system  in  a  condition  favorable  for  its  manifestation. 

In  conclusion,  I  would  only  touch  a  point  or  two 
in  connection  with  the  causes  of  leprosy.  In  certain 
cases  that  came  under  my  observation,  the  disease 
first  made  its  appearance  after  the  patient  was  bitten 
by  a  mouse,  and  started  from  the  point  bitten. 

Leprosy  is  attributed  to  a  bacillub  discovered  in  the 
blood  of  lepers. 

As  for  the  treatment  of  leprosy,  I  am  as  yet  not 
prepared  to  say  anything  definite  in  regard  to  it.  But 
I  hope,  on  some  future  occasion,  to  be  able  to  lay 
before  the  profession  some  remarlts  on  the  point. 
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LEPROSY  WITH  SPECIAL  EEFERENCE 
TO  KASHMIR. 

UY  A.  MITRA, 
Kashmir, 

The  vaUey  of  Kaslimir  has  a  population  of  949,041, 
of  wliich  883,252  are  Mahomedans  and  65,789  Hin- 
doos.   The  inhabitants  of  the  valley  proper  are  dis- 
tinct from  the  people  living  on  the  slopes  of  the  moun- 
tains around.    Rice  forms   the  staple  food  of  Kash- 
miris, which  they  eat  twice  daily, 'with boiled  vegetables. 
Meat  is  also  eaten  daily,  but  only  by  the  better  classes. 
Eish,  fresh  or  dried,  is  freely  used.    The  majority  of 
the  people  are   agriculttirists.    The  boatmen  form  a 
large  bulk  in  the  population,  and  the}'  eat  more  fish 
than  others.    The  boatmen  on  the  Woolar  Lake  live 
principal!}'  on  fish,  which  they  cook  in    the    form  of 
piilp,  and  eat    with  salt.  Syphilitic  diseases  are  the 
scoui'ge  of  Kashmir.    The  rate  of   infant  mortality  is 
very  high    on  account   of  syphilitic  diseases.  The 
habits  of  life  of  the  people  are  very  unclean,  and  there 
is  an  utter  disregard  of    public  and  private  hygiene. 
Among  the  people  I  have  described,  leprosy  is  a  rare 
disease.   A  census  of  lepers  was  taken  in  1890.  It  was 
taken  unassisted  by  medical  officers,  and  therefore,  no 
doubt,  included  many    cases  of  diseases  other  than 
leprosy,  and  excluded  many  cases  of  true  leprosy  in  the 
incipient  stage.    It  also  omitted  to  record  the  nation- 
ality.   Many  foreigners  might  have  been    entered  in 
that  list.    It  showed  the   total  number    of    lepers  to 
have  been  202  :    male  168,  female  34.    Hindoos  4  and 
Mahomedans  198.    I  have  not  met  with  more  than  30 
real  Kashmiri  lepers.    What  may  be   the  cause  of 
this    comparative     immunity    of     Kashmiris  from 
leprosy  ? 

It  is  a  strange  fact  that  Kashmiris  are  almost  surround- 
ed by  neighbours  among  whom  leprosy  must  have 
been  prevalent  for  a  long  time.    In  spite  of  this,  the 
Kashmiris,  living  in  the  valley,  have  been    free  from 
the  disease.  The  slopes  of  the  hills  between  the  flat 
ground  and  the  limits  of  snow  on  the  Pir  Punjal  ranges 
of  the  Himalayas  are  a  mixture    of   cioltivating  and 
grazing  grounds  and  forest  of  cedar  and  pine.  These  slopes 
are  inhabited  by  a  people  called  Goojurs,  or  cowherds, 
who  keep  buffaloes  and  cows.    In  winter,  the  Ooojurs 
live  at  the  foot  of  the  hills  ;  and  in  summer,  in  tempo- 
rary huts  on  the  mountains.  Their  food  is  Indian-corn  or 
wheat,  and  they  use  milk  and  milk  products  abundantly. 
They  ^"ve  in  ill-ventilated  houses,  often  over-crowded  with 
men  and  cattle.    They  are  not  well  clothed.    They  are 
not  beef  eaters,  but  occasionally  indulge  in  buffalo 
meat.    Among  these  Goojurs,  leprosy  is  a  common 
disease.    Lepers  are  not  allowed  to  mix  freely  among 
others  in  the  Goojur  country,   and  a  leper  has  to  take 
his  food  apart,  even   from  his  nearest  relatives.  The 
lepers,  therefore,  usually    come  to  Kashmir,  or  go  to 
adjoining  districts  in  the  Punjab,  for  means  of  liveli- 
hood.   The  Punjab  is  very  hot  in  summer,  and  Punjabi 
lepers  find  that,  during  the  hot  season,  eruptions  fre- 
quently break  into  ulcers,  which  heal  in  the  tem- 


perate climate  of  Kashmir.  So  annually  a  large  num 
ber  of  Punjabi  lepers  flock  into  Kashmir  during  sum- 
mer and  live  on  the  charity  of  the  Kashmiris. 

Heredity. — Heredity  is,  no  doubt,  an  important  factor 
in  the  causation  of  leprosy.  Such  is  the  opinion  I 
have  formed  after  careful  enquiry  among  Goojur 
lepers.  I  have  seen  a  family  with  three  generations 
of  lepers.  Of  course,  in  many  cases,  heredity  could 
not  easily  be  traced,  but  in  all  such  cases  unsatisfactory 
answers  were  elicited.  There  are,  no  doubt,  cases  of 
acquisition,  but  among  the  Goojur  inheritance  plays  a 
more  important  part  than  acquisition. 

Is  leprosy  contagious  ?    I   saw  one  instance    of  a 
wife  acquiring  leprosy  from  an  affected  husband.  Five 
years  after  marriage,  the  husband  showed  symptoms  of 
leprosy ;  after  another  five  years,  the  wife  became 
aft'ected.    When  I  saw  the  couple  they  had    no  chil- 
dren.   I  have  seen  in  a  family,  the  grandmother,  an 
old  woman,  suffering  from  a  very  bad  type  of  ulcerative 
leprosy,    attended  with  fetid  discharge  and  sloughing. 
The  daughters  and  grand- daughters  nursed  her  with- 
out the  slightest  thought  of   themselves.     The  old 
woman  died  five  years  ago.  None  in  the  family  are  affect- 
ed.   From  my  own  experience  I  can  cite   no  instance 
in  which  the  disease  was  transmitted  fi'om  a  leper  to 
any  members  of  his  family  with  whom  he  lived  together 
and   mixed    closely  in  social    life,  except    the  one 
in  which  the  wife  was  affected.    Though    leprosy  is 
not  common  among  the  Kashmiris,  still  Kashmir  is 
resorted  to  by  a  large  number  of  lepers  for  its  climate 
and  means  of  livelihood.    These  lepers    freely  mix 
with  the  people,  sit,  eat,  and  pray  with  them  (lepers 
are  usually  found  at    the    doors  of  Moslem  prayer- 
houses),    and    no    precaution   against  contagion  is 
thought  of,  still  the  disease  does  not  spread  among 
the   Kashmiris.     In    India  and    in    the  northern 
hilly  countries,  we  find  lepers  freely  mixing  with  their 
relatives,  walking  about  in  public  streets  ;  leprous  hus- 
bands having  progeny  from  their  unaffected  wives  ; 
in  short,  the  public  is  exposed  to  the  disease  in  every 
conceivable  way.    Does  it  extend  in  the  proportion  it 
ought,  if  contagion  by  contact  be   admitted  ?  How 
then  is  leprosy  transmitted  ?    Accepting  the  bacillar 
theory  of  the  disease,  one  could  easily  imagine  that  it 
may  be  passed  from  one    individual  to    another  by 
various  means,  by  which  any  other  disease  is  depending 
on  germs,  such  as  tuberculosis  may  be  transmitted. 

Of  course,  contagion  by  inoculation  is  possible,  and 
often  takes  place  in  various  ways.  All  the  different 
ways  by  which  syphilis  can  be  passed  from  one  indivi- 
dual to  another  extra-genitally  hold  good  for  leprosy. 
In  India  people  usually  have  their  feet  and  skin  bare, 
and  therefore  there  is  every  likelihood  of  i inoculation. 
However  much  we  may  differ  in  this  and  similar 
points,  I  have  no  hesitation  in  saying  that  free  leper 
asylums  for  the  care  of  lepers  all  over  the  country  is  an 
absolute  necessity  fov  preventing  the  spread  of  the 
disease.  Such  asylums  should  be  made  attractive  by 
clean  hygienic  surroundings,  substantial  and  whole- 
some diet,  recreation  and  diversions,  and  medical  treat- 
ment and  comforts.    Then  not    only  the    poor,  but 
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many  others  of  the  middle  class,  will  voluntarily  flock 
into  them.  In  such  asyl-fims,  not  only  caste,  but  dis- 
tinction of  social  position  of  the  inmates  should  be 
observed.  Those  who  are  willing,  or  can  afford  to  pay, 
will  be  paying  inmates.  Every  district  board  which 
maintains  a  dispensary  should  maintain  a  leper  asylum 
also.  By  this  means  segregation  will  be  practically 
done  without  raising  any  clamour  or  opposition.  I 
believe  that  to  the  improvement  of  general  sanitation 
and  habits  of  life  of  the  people,  we  are  to  look  for  ex- 
termination of  the  disease  more  than  to  any  measures 
of  compulsory  isolation. 

Hutchinson's  fish  theory. — The  Goojurs  do  not  get 
any  fish.  I  have  for  some  time  always  asked 
lepers  if  they  are  fish-eaters,  and,  in  the  majority  of 
instances,  the  reply  was  in  the  negative.  The  theory 
is  untenable  in  India,  where  we  do  not  find  the 
disease  more  prevalent  among  fish-eating  people 
than  among  abstainers  of  such  food,  as  Vaisnabs. 
High  class  Hindoo  widows  are  strictly  prohibited  from 
taking  fish,  but  I  have  seen  several  cases  of  leprosy 
among  them.  The  Kashmiris,  among  whom  leprosy  is 
rare,  are  fish-eating,  fresh,  dried  and  salted.  Bnt  the 
fact  that  leprosy  is  common  among  Goojurs  completely 
disproves  the  fish  theory. 

Treatment. — In  the  treatment  of  leprosy,  I  have 
given  trial  to  chalmugra  oil,  gurjon  oil,  neem 
{Azadirachta  Indica),  both  internally  and  locally.  I 
have  also  tried  arsenic  phosphate,  of  soda,  madar 
{Galotropis  gigantea).  In  the  ulcerative  stage,  local 
application  of  gurjon  oil  or  neem  oil  prove  of  some 
value  in  healing  and  checking  fetor.  Creolin  or  izal 
does  the  same.  My  experience  is  that  none  of  the 
above  remedies  possess  any  power  in  arresting  the  disease. 

In  the  ansesthetic  variety  I  have  practised  nerve 
stretching  in  over  a  hundred  cases.  I  am  of  opinion 
that  in  the  early  stage  nerve  stretching  produces  some 
satisfactory  result.  The  tracts  supplied  by  the  nerve 
or  nerves  stretched,  regain  sensation  partly,  trophic 
ulcers  heal  rapidly,  and  the  general  health  ol  the 
patient  improves  ;  but  these  results  are  not  lasting.  A 
patient  whose  nerves  were  stretched,  and  who  left  the 
hospital  vnth  his  condition  improved,  encouraged  by 
previous  result,  comes  back  after  a  year  with  the  same 
conditions  as  before,  and  probably  with  lesions  spread 
differently  over  other  parts,  such  as  face.  This  treat- 
ment can,  therefore,  be  safely  called  a  palliative  treat- 
ment, applicable,  in  certain  classes  of  the  disease,  in  its 
incipient  stage.  I  have  never  seen  a  leper  cured,  but 
under  strict  medical  care,  he  can  be  made  comparatively 
free  from  his  troubles,  and  his  sufferings  can  be 
alleviated. 


THE  INFLUENCE  OF  SEASON  ON  GOITRE. 

BY  G.  HTJTCHESON,  M.D  , 
Brigade  Surgeon  Lt.-Col.,  1.  if.  S. 

1.  Goitre  is  very  widely  distributed  in  Northern 
India,  and  prevails,  and  is  specially  localised,  in  certain 
well-defined  areas  from  the  Brahmaputra  to  the  Indus, 


and  in  particular  valleys  from  one  end  to  the  other  of 
the  Himalayas.! 

The  disease  is  also  prevalent  in  Nepal  as  in  othe'' 
Himalayan  valleys.  In  and  around  the  valley  of 
Khatmandu,  4,5U0  feet  above  sea  level,  the  mean  of  the 
valley  being  4,784,  as  many  as  thirty  to  forty  per  cent, 
of  the  people  may  be  affectediit  is  stated,  and  it  is  by  no 
means  uncommon  to  find  animals,  such  as  goats,  sheep  and 
dogs,  with  the  complaint.  The  cold  weather  in  Nepal 
sets  in  about  the  middle  of  October  and  lasts  till  the 
end  of  February,  snow  sometimes  falls  in  the  valley,  ice 
occasionally  covering  the  tanks  and  pools ;  and  hoar 
frost  is  by  no  means  an  unusual  occurrence. 

2.  The  disease  exists  among  people  who  inhabit  the 
sand  and.  mud  banks  of  Eastern  Bengal  and  Assam, 
the  laterite  soil  of  the  Dacca  and  Mymensingh  districts, 
among  those  who  have  their  abode  on  clay  soil,  on  the 
calcareous  soil  of  the  Trans- Gogra  districts  of  the 
North-Western  Provinces,  on  the  alluvian  and  detritus 
of  the  Tarai  as  on  different  classes  of  soil  in  the  Punjab. 

3.  Much  has  been  written  with  reference  to  the 
association  of  goitre  with  calcio-magnesic  or  dolomitic 
water  supplies,  and  many  of  the  waters  of  the  hill 
tracts  and  of  the  Bhabar  and  Tarai  districts  are  of 
dolomitic  orgin.  The  disease  prevails,  however,  where 
the  potable  water  is  not  of  such  a  character.  The  disease 
occurs  in  the  Tarai  districts  as  far  as  the  Brahmaputra, 
and  among  people,  as  in  the  Ballia  districts,  of  the 
North- Western  Provinces  far  removed  from  solid 
magnesian  limestone  formations  or  water- siipply  deriv- 
ed therefrom.  Further  the  disease  does  not  in  many  cases 
follow  the  prolonged  use  of  distinctly  dolomitic  water ; 
and  the  Mussoorie  and  Naini  Tal  waters,  which  are  of 
a  marked  dolomitic  character,  do  not  produce  goitre  as 
would  be  naturally  inferred  if  that  particular  theory  of 
the  origin  of  the  disease  had  any  foundation  in  fact. 

4.  In  1893,  there  was,  as  occurs  in  exceptional  sea- 
sons, a  very  marked  and  exceptional  prevalence  of 
goitre  among  all  sections  of  the  community  at  Hald- 
wani,  Kaladhungi  and  Ramuagar,  towns  of  the  submoi  - 
tane  tract,  otherwise  named  the  Bhabar  and  Tarai 
tracts,  of  the  North- Western  Provinces.  The  disease 
occurred  both  among  those  who  used  a  piped  water, 
and  equally  among  those  who  used  canal  water  and 
other  sources  of  supply.  This  exceptional  prevalence 
of  the  disease  extended  east  and  west  along  the  whole 
of  the  submontane  area  from  Dehra  Dun  to  Gonda 
and  Gorakhpur,  and  was  noted  also  in  the  Himalayan 
hill  tracts  of  the  province.  The  percentage  of  in- 
crease in  cases  treated  during  the  first  five  months  of 
the  year  to  the  total  cases  treated  in  the  previous  year 
varied  from  77  to  120.  At  Haldwani  the  total 
number  of  cases  of  goitre  treated  in  1893  was  671, 
as  compared  with  193  in  the  previous  year;  at  Kala- 
dhungi 244  against  71 ;  and  at  Ramnagar  409  against 
91.  There  was  certainly  no  connection  between  the 
water-stippUes  of  the  different  distant  localities  in  tchich 
the  disease  teas  exceptionally  prevalent  at  the  same  time ; 
and  the  composition  of  the  difftrtnt  water  varied  from  the 
almost  absolute  pure  to  those  which  were  of  a  marked 
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cakio-magnosiG  character.  At  Eamnagar,  where  the 
water-supply  is  of  exceptional  purity  and  free  from 
calcic  or  magnesic  salts  in  any  appreciable  quantity, 
the  increase  in  the  percentage  of  cases  of  goitre  treated 
in  the  first  five  months  of  1893,  as  compared  with  the 
total  treated,  in  1892,  was  greater  than  in  other  locali- 
ties with  a  more  doubtful  water-supply.  In  fact  the 
disease  occurred  among  a  people  icith  a  general  water- 
supplij,  as  free  from  organic  or  mineral  impurity  as  the 
water  of  Loch  Katrine.,  one  of  the  standard  potable 
waters  of  the  world.  The  exceptional  pui-ity  of  the 
supply  is  indicated  as  follows : — 


Locality. 

Source  of 
water- 
supply. 

Appearance. 

Grains 
per  gal- 
lon. 

Parts  per 
million. 

Decree  of 
hardness. 

Total  solids. 

Chlorine. 

Free  am- 
monia. 

Albuminoid 
ammonia. 

Permanent. 

d 

o 
p. 

s 

Total. 

Ramnag'ar  ... 

Spring. 

Clear 

4 

3 

•00 

•016 

25 

■5 

3 

The  association  of  goitre  with  the  use  of  such  high- 
class  water  is  more  than  doubtful.  In  other  localities, 
however,  the  character  and  quality  of  the  water  was 
not  so  good  as  indicated  in  the  following  statement: — 


Source  of 
water- 
supply. 

Grains 

per 
gallon. 

Paris  per 
million. 

Degrees  of 
hardness. 

Locality. 

Appearance. 

Total  solids. 

1  Chlorine. 

Free  ammo- 
nia. 

-c 

3  ci 
S  '5 

q  c 
3  E 

£  a 

<  « 

□ 

13 
P 

a 

CM 

o 

a 

H 

Total. 

Haldwani ... 

Stream... 

Clear 

19 

•2.5 

•02 

•02 

6 

8 

11 

Spring... 

1) 

13 

•2 

•008 

01 

^•5 
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5.  Dr.  F.  N.  Macnamara,  formerly  professor  of  che- 
mistry in  the  Calcutta  Medical  College,  after  an  elabo- 
rate and  systematic  chemical  examination  of  the  potable 
waters  of  Bengal,  and  careful  consideration  of  facts 
regarding  the  localization  of  the  disease,  arrived  at 
the  conclusion  that  goitre  depends  on  a  malarial  influ- 
ence which  developes  locally  and  may  prevail  on  any 
soil  coincidently  -with  the  use  of  any  water,  excepting 
that  the  conditions  of  soU,  water,  air  and  climate  must 
be  such  as  generate  malarial  disease.  Goitre  prevails 
along  the  Brahmaputra,  in  Assam  and  Chenab  rivers,  in 
the  Punjab,  in  certain  localities  on  the  rivers  bank;  and 
is  absent  in  other  localities  not  far  removed  where  the 
people  use  the  same  source  of  water-supply  for  all  pur- 
poses. Dr.  Macnamara,  after  summing  up  the  results 
of  his  very  extensive  series  of  analyses  of  the  potable 
water  of  the  Bengal  Presidency,  concludes  by  stating 
that  au  examination  of  all  the  data  "  is  quite  sufficient 


to  disprove  the  view  that  an  excessive  quantity  of  lime 
and  magnesia  in  drinking  water  is  the  efficient  cause  of 
the  disease." 

6.  The  extreme  prevalence  of  the  disease  in  certain 
seasons  is  due  to  obscure  climatic,  meteorological  and 
other  conditions  of  particular  localities,  of  which  the 
water-supply  is  a  minor  factor.  Comparing  the  data  of 
years  of  maximum  with  years  of  minimum  prevalence 
in  districts  where  the  disease  is  endemic,  the  increase 
over  the  minimum  in  cases  treated  *at  G-overnment  dis- 
pensaries reaches  over  400  pir  cent,  in  some  districts.  In 
the  Goraklipur  district  the  annual  number  of  cases  treat- 
ed has  ranged  during  the  past  twelve  years  from  8,169 
in  1891  to  20,188  in  1884  ;  in  the  Gonda  district  from 
2,535  in  1891  to  8,174  in  1883;  and  in  the  Basti  district 
from  1,416  in  1891  to  6,056  in  1884.  The  year  1886  was 
one  of  very  exceptional  prevalence  of  the  disease  in  the 
submontane  tracts,  and  the  number  treated  reached  the 
maximum  recorded  dm-ing  twelve  years  in  the  districts  of 
Almora,  Dehra  Dun,  Bhabar,  Tarai,  Bareilly,  Morada- 
bad,  PUibhit  and  Bahraich.  The  actual  number  of  cases 
treated  in  the  Bhabar  and  Tarai  dispensaries  in  1886 
was  880  as  compared  with  335  and  355  in  1891  and 
1892  respectively.  There  are  thus  seasons  in  ivhich  the 
disease  is  sporadic  in  character  ;  and  other  seasons  in 
which  the  disease  assumes  almost  an  epidemic  form. 

7.  The  sudden  outbreak  of  goitre  among  the  native 
contingent  of  the  Duffla  Field  Force  in  1874  was 
sufficiently  typical  of  the  general  or  epidemic  incidence 
of  the  disease,  and  of  the  period  or  season  of  such 
prevalence  generally.  This  outbreak  occurred  suddenly 
in  a  notoriously  malarious  locality,  in  a  clearance 
almost  surrounded  by  dense  virgin  forest,  where  the 
disease  was  also  common  among  the  inhabitants,  and 
during  the  cold  weather  and  ordinarily  the  healthiest 
time  of  the  year  (early  part  of  1874).  The  soil  was 
damp,  penetrating  and  swampy.  The  sun  was  only 
■visible  for  four  or  five  hours  in  the  day  owing  to  fog. 
It  was  often  very  cold,  the  thermometer  at  sunrise 
standing  at  from  34°  to  38°.  The  locality  of  this 
outbreak  was  on  the  Dihing  river,  a  fine  broad  stream 
of  clear  water  running  over  shingle  and  sand  and  free 
from  sUt.  The  analysis  of  the  water  gave  the  following 
results: — 

Grains  per  gallon. 
Total  solids  ...  ...  ...  5^04 

Carbonate  of  lime    ...  ...  ...  102 

Carbonate  of  magnesia  ...  ,,,  ^28 

Chloride  of  sodium  ...  .„  ,.,  '46 

Sufficient  proof  of  the  pui-ity  of  the  supply.  The 
rapidity  with  which  goitre  developed  was  simply 
alarming.  Nearly  every  man  in  the  ranks  exhibiting 
more  or  less  fulness  of  the  thyroid  gland  and  the  force 
only  remained  in  the  locality  ten  days.  The  conditions 
of  this  outbreak  were  quite  analogous  to  another  at 
Pabha  Mukh,  where  the  reliefs  from  Sudiya,  on 
arrival  in  a  small  clearance,  almost  surrounded  by 
dense  virgin  forest,  were  also  suddenly  attacked  by  the 
disease. 
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8.  The  seasons  which  stand  pre-eminently  in 
the  North-Western  Provinces  as  seasons  in  which 
goitre  is  exceptionally  prevalent,  are  characterised  by 
exceptional  cold,  with  abnormal  fall  of  snow  in  the 
hills,  and  rain  with  low  temperatures  in  the  affected 
tracts.  The  average  normal  number  of  rainy  days  in 
January  and  February  1893  in  the  submontane  tracts 
when  the  disease  first  assumed  exceptional  prevalence 
was  11'3  as  compared  with  3-5  in  the  previous  year, 
and  from  March  to  May  the  normal  number  of  rainy 
days  was  10-2  as  compared  with  2*0  in  1892.  The 
exceptional  prevalence  of  goitre  in  the  localities  of  its 
occurrence  is  undoubtedly  dtte  to  the  exceptional  cold 
and  dampness  of  the  season  from  January  to  April  in 
particular  years.  The  time  of  prevalence  of  goitre  is 
from  November  to  March,  with  a  maximum  of  cases  in 
January  and  February,  and,  in  certain  seasons,  'the 
disease  reaches  an  apparent  maximum,  that  is,  when 
the  gland  is  definitely  swollen  and  palpable  disfigure- 
ment results,  as  late  as  April  and  May. 

9.  In  1886,  when  the  disease  was  unusually  preval- 
ent, the  snow  line  was  below  its  normal  height  at  the 
end  of  January,  and  there  were  exceptionally  cool 
periods  following  snowfall  and  stormy  weather  in  the 
hills  on  4th,  5th,  18th,  19th,  20th,  21st,  23rd, 
24th,  30th,  and  Slst  January.  A  large  amount 
of  snow  fell  during  the  stormy  periods  at  the 
beginning  of  February  and  from  the  15th  to  the 
17th  of  the  month;  and  the  lowest  temperatures 
of  the  cold  weather  and  of  the  year  over  the 
whole  of  India  were  observed  during  the  week 
after  the  first  storm.  In  March  the  mean  temperature 
was  below  the  average,  and  during  the  last  fortnight 
of  the  month  the  weather  was  very  rough  in  the  North- 
Westeru  Himalayas  and  much  snow  fell. 

10.  In  1893,  also  a  year  in  which  goitre  was 
exceptionally  prevalent  in  the  submontane  tracts,  the 
first  quarter  was  marked  by  a  succession  of  storms,  giv- 
ing abnormal  falls  of  snow  to  the  mountain  ranges 
and  rain  on  the  adjacent  plains.  January,  with  its 
unsettled  weather  and  frequent  snow  storms,  was  unusu- 
ally cold ;  and  the  stormy  cold  weather  lasted  well  into 
February  when  a  break  occurred  about  the  end  of  the 
month,  lasting  till  the  second  week  of  March,  when  the 
characteristics  of  the  previous  month  again  prevailed. 
April  was,  on  the  whole,  cold  and  unsettled,  and  was 
characterized  by  the  same  abnormal  features  as  had 
marked  the  previous  months.  The  weather  was  un- 
usually unsettled  iu  May  with  a  much  lower  tempera- 
ture than  usual.  The  feature  of  June  was  an 
unusually  early  advance  of  ■  the  monsoon  current  with 
abnormally  cold  weather. 

11.  In  the  following  tables  the  mean  barometric 
pressures  and  average  monthly  maximum  and 
minimum  and  average  monthly  daily  range  of 
temperatures,  also  that  actual  total  rainfall  and  number 
of  rainy  days  in  the  first  six  months  of  1893  when 
goitre  was  exceptionally  prevalent,  with  similar  data 
for  1892  when  the  disease  was  in  its  usual  sporadic 
form,  are  fully  indicated : — 


< 
CO 


June. 

pne     j9  A  8  J- ties 
0]  paonpa.i  9.1119 
-S9.id  "K  V  8  uiJ^IM 

29-543 
29-520 

29  578 
29-551 

•8.ins 

29-331 

28-  998 
23-971 

29-  364 
29  024 
23-982 

May. 

^■qf  epnint'i 
pnu  [aA9[-T;a8 
o;paonp9.i  a.ins 
-Bojd   Ht  V  9  UTjaj\[ 

29-613 
29-570 

29-682 
29-655 

•a.ins 

-S8jd  'Vi'Y  9  UB8J\[ 

29-401 
29049 
24-009 

29-468 
29-127 
24-054 

April. 

^■qf  apn^pej 
puB  jaAa[-Bas 
ojpoonpa.i  a.ins 

-SQid  -WV  9  UBSJ^ 

29-698 
29-664 

29-740 
29-727 

•9.1ns 
-89jd  -wv  8  utaj^ 

29-484 
29-134 
24-071 

29-524 
29-192 
24-093 

March. 

o'9f  spniRtJi 
poB  [9.\9[-Bas  0; 
paonpa.!  ©Jos 
-S9Jd  "WV  9  nBapj 

29-757 
29-752 

29-911 
29915 

•ajns 
-said  'WY  8  ucaj\[ 

29-537 
29-204 
24-048 

29-685 
29-356 
24-118 

February. 

pUB  {9A9I-139S  O:^ 

paonpej  a.ins 
-S9id  "M  v  9  ntjopj 

29-908 

29-  911 

30-  014 
30-01 7 

•9ans 

S9jd  'K'V  8  UB8J^ 

29-680 
29-345 
24-072 

29-781 
29-441 
24-089 

January. 

pUB  J9A9[-B9S  OJ 

pgonpgj  9.1ns 
-S9jd  'M'V  9  '^s^W 

30-052 
30-061 

30-006 
30-004 

■gjns 
-e9.id  'WY  8  UB9j\r 

29-819 
29-486 
24-161 

29-773 
29-427 
24-079 

Stations. 

1892. 

Gorakhpur 

Bareilly 

Ranikhet 

1893. 

Gorakhpur 

Bareilly 

Ranikhet 

82 


SECTION  OF  PUBLIC  HEALTH. 


■z, 
D 


•ranuiinij^ 


•oinuiixBp; 


•mn(ntuij\[ 


•canra}xej\[ 


■uinminij\[ 


•atnaiixBj^ 


< 


■uinnnx'Ej^ 


•lunuiuiij^ 


•uiniuixBj^ 


'lunininij^ 


•mmuixBi^ 


oo  6i 


00 


CO 


CD 


O  O 


CO 
O 
CO 


eo 

CO 

as 


00 


CO 

OS  05 


CO 


.-1 


eo 

CO  lis 


C5 

do 


OS 
oi 


CO 

•4t< 


r-l  (N 


CO 


o 


CO 
02 


CO 

cb 


OS  CO 


OS  c— 

do 

CO 


hpui 

het 

lipul 

'S 

'5 

a 

'S 

"5 

5 

o 

C3 

O 

n 

P3 

^ciwa/  <o<aZ  rainfall  and  number  of  rainy  days. 


Year. 

Station. 

January  and 
Februahy. 

March  to  May. 

Rainfall 

Number 
of  rainy 
days. 

Rainfall 

Nnmber 
of  rainy 
days. 
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19 

12.  There  is  distinct  evidence,  therefore,  that  the 
special  climatic  and  other  conditions  with  which  epidemic 
goitre 's  associated,  like  those  which  predispose  the 
individual  to  malarial  fever,  splenic  enlargements  and 
similar  ailments,  vary  in  intensity  in  a  marked  degree  in 
different  seasons.  In  Europe,  the  disease  has  been  ascribed 
to  the  action  of  the  melting  snow  dissolving  out  certain 
unknown  constituents  of  the  soil,  and  the  actual  use  of 
saow  water  has  been  regarded,  just  as  potable  water  is 
popularly  supposed  to  be,  the  principal  factor  in  the 
causation  of  the  disease.  The  essential  predisposing 
cause  of  goitre  in  India  as  elsewhere  is  cold  and  damp, 
and  during  seasons  in  which  such  conditions  exception- 
ally prevail,  the  disease  is  apt  to  assume  the  form  of 
an  epidemic. 

13.  G-oitre  prevails  for  the  most  part  in  distinctly 
malarious  localities,  but  may  be  always  altogether 
absent  from  distinctly  malarious  tracts.  The  disease 
generally  occurs  at  a  time  of  the  year  when  there  is 
more  or  less  immunity  from  such  fevers  ;  and,  in  its 
recurrence  in  the  form  of  general  and  widespread  out- 
breaks, there  are  definite  meteorological  and  climatic 
conditions  as  stated  with  which  exceptional  prevalence 
can  be  associated. 

14.  The  varying  incidence  of  goitre  in  different 
years  in  the  Bhabar  and  Tarai,  and  its  marked  pre- 
valence in  1886,  a  year  fairly  comparable  with  1893 
as  regards  meteorological  characteristics,  are  well  illus- 
trated in  the  diagram  attached.     (See  p^ge  326a.) 

INFEOriOUS  DISEASES  IN  THE  HINDOO 
KHOOSH. 

BTH.  B.  LUAKD. 
Surgeon  Captain,  I,  M.  S. 

The  valleys  of  the  Hindoo  Khoosh  are  sterile,  stony, 
and  dry.  They  consist  of  narrow  clefts  in  an  ocean  of 
rugged  mountains,  and  only  here  and  there  widen  out 
sufficiently  to  allow  of  little  patches  of  terraced  cultiva- 
tion clustered  round  some  rude  hill  fort  like  tiny 
cases  in  a  crumpled  desert.    The  climate  is  practically 
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Diagram  illaslrating  the  prevctlence  of  goitre,  as  indicated  h  xj  the  number  of  cases  treated  in  the  Bhahar  and  Tarai 

dispensaries  for  a  series  of  years. 
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rainless,  and  thus  it  happens  that  artificial  irrigation, 
by  means  of  mountain  streams,  is  necessary  to  make 
any  green  thing  grow  in  the  valleys. 

Many  even  of  the  open  spaces  are  from  lack  of  such 
a  stream  mere  deserts  of  sand  and  boulders,  on  which 
nothing  but  patches  of  wormwood  grow,  giving 
maintenance  only  to  the  herds  of  oorial  that  frequent 
them  when  driven  down  by  the  snows  of  midwinter. 

You  may  march  for  thi'ee  days  in  some  of  these 
narrow  valleys  {e.g.,  on  the  Gilgit  river)  without 
coming  upon  a  green  blade  or  a  sign  of  human 
habitation.  .  .         •     ii  . 

The  result  of  these  natural  conditions  is,  that 
the  population  is  both  scanty  and  widely  scattered, 
as  in  all  mountainous  tracts  communications  are  slow 
and  difiacult.  Each  little  community  lives  in  a  state 
of  primitive  isolation,  increased  by  the  rude  and 
pii-atical  habits  of  some  of  the  tribes  (as  at  Hunza  and 
Chilas  ),  which,  until  lately,  have  practically  closed 
those  districts  to  outsiders  of  every  race. 

Under  such  conditions  as  these,  it  is  natural  to  expect 
that  the  incidence  of  zyrnotic  disease  will  be  different 
from  that  prevailing  in  civilized  and  thickly-populated 
plains,  where  the  close  aggregation  of  men  and  the 
facility  and  frequency  of  communications  enables  such 
diseases  to  become  almost  endemic  in  the  soil,  and  of 
regular  yearly  occurrence. 

Thus  in  the  plains  it  results,  that  it  is  regarded 
as  inevitable  to  run  through  a  certain  course  of 
childish  zymotic  complaints.  Erom  father  to  son  for 
many  generations  these  diseases  have  run  their  course 
till  the  very  nature,  or  at  any  rate  the  severity  of 
the  disease,  in  relation  to  the  resisting  powers  of  its 
subject,  have  become  modified. 

In  these  mountain  valleys,  on  the  contrary,  such 
diseases  are  slow  to  start,  and  blow  to  spread ;  far  from 
being  annual,  they  may  be  expected  to  be  of  rare  and 
uncertain  occurrence.  Moreover,  when  they  do  occur, 
they  attack  constitutions  not  hereditarily  inui-ed  against 
their  venom,  and  should  therefore  display  _  a  native 
virulence  unmodified  by  habit,  somewhat  similar  to  the 
deadly  efEect  produced  by  them  in  a  newly-discovered 
island,  though  not  quite  so  severe. 

These  results,  which  a  priori  reasoning  would  lead 
us  to  expect,  are  in  fact  found  to  be  partially  true 
of  these  regions. 

In  the  last  three  years  the  opening  up  and  increasing 
frequency  of  communications  with  Kashmir  and  the 
Punjab  has  enabled  me  to  observe  several  epidemics, 
some  slight,  some  severe,  of  which  I  will  now  give  a 
brief  description : — 

1.  Mumps. — In  the  autumn  of  1892,  many  cases 
of  this  disease  occurred  at  Bunji  amongst  the  sepoys 
of  the  two  regiments  of  Kashmir  Imperial  Eeserve 
troops  (Ecimgnl  and  Eagonath),  which  had  that 
season  arrived  from  Jammu,  a  distance  of  more  than 
thirty  marches. 

The  disease  was,  no  doubt,  brought  up  from  the 
plains  by  them.  So  far  as  I  was  aware,  it  did  not 
spread  to  the  country  villages,  though  one  or  two 
natives  employed  in  the  camp  took  it.    The  troops 


lived  under  canvas  away  from  contact  with  the 
villages,  and  the  sick  were  isolated  in  separate  tents. 

The  disease  presented  no  peculiar  features.  Its 
subjects  were  young  Dogras  from  Jammu,  and  young 
Grurkhas  from  Nepaul. 

Not  more^than  twenty  or  thiity  cases  occurred.  So 
I  conclude  that  the  disease  is  one  existing  in  those 
countries,  and  that  the  other  sepoys  had  been  thi-ough 
it  before. 

It  again  occurred  in  the  autumn  of  1893  in  the 
newly-arrived  Eogobir  regiment  at  Bunji. 

2  and  3.  Hooping  Cough  and  Measlrs. — In  the  sum- 
mer of  1893  an  epidemic  occurred  amongst  the  country 
people  in  the  hdl  forte  of  Gor  and  in  the  Gilgit 
District. 

It  attacked  exclusively  children,  was  attended  with  a 
rash,  sickness,  and  coughing,  and  was  severe,  causing 
several  deaths  in  each  village.  I  arrived  in  Gilgit  from 
Chilas  when  the  epidemic  was  nearly  over,  but  saw  one 
case  with  a  clear  measles'  rash,  and  heard  in  another 
the  typical  hooping  cough. 

The  two  diseases  occurred  simultaneously,  or  closely 
following  one  another.  Practically  all  the  children 
under  seven  or  eight  were  attacked.  I  learnt  that  it 
had  spread  gradually  down  the  Gilgit  river  from  the 
north-west,  and  in  this  way  about  two  months  after 
reaching  Gilgit,  it  reached  the  Indus,  and  spreading 
down  stream  attacked  the  people  of  Gor  in  the  antumn. 

An  old  inhabitant  told  me  that  the  diseases  usually 
came  together  at  intervals  of  from  five  or  ten  years. 

It  would  thus  be  in  the  habit  of  affecting  the  whole 
population  during  childhood  at  one  period  or  anoi  her ; 
so  that  its  virulence  would  be  only  normal.  The 
apparent  severity  was,  no  doubt,  due  to  the  accumula- 
tion, as  it  were,  of  several  years'  susceptible  material, 
the  death-rate  of  the  disease  being  concentrated,  in- 
stead of  (as  in  England)  spread  over  every  year. 
There  was  no  extraordinary  mortality,  considering  the 
scanty  fare  and  want  of  nourishment  that  prevails  in 
most  of  these  villages  in  the  early  summer  before  the 
harvest  is  gathered  in. 

Many  isolated  villages  escaped  altogether,  but  wher- 
ever it  obtained  a  footing,  it  ran  right  through  every 
house. 

4.  Typhus. — This  is  a  disease,  which,  from  aprwri 
ground,  one  would  expect  to  find  in  these  parts.  Like 
all  hill-tribes,  the  inhabitants  are  extremely  dirty,  never 
washing  in  winter  {viz.,  for  six  months  in  the  year), 
and  rarely,  if  ever,  changing  their  clothes  till  they  fall 
off  from  old  age. 

The  houses  are  without  ventilation,  low,  having  only 
one  low  opening,  about  four  feet  high,  the  door  of 
which  is  kept  shut  during  the  winter,  while  a  whole 
family  (including,  in  Hunza,  the  cows  and  sheep  in  an 
ante-chamber )  enjoys  the  foul  air  of  a  space  hardly 
suflicient,  in  the  absence  of  ventilation,  for  one. 

Here  are  all  the  conditions  favourable  to  typhus,  yet 
is  was  nearly  three  years  before  I  had  the  opportunity 
of  obtaining  clear  evidence  of  the  existence  of  thia 
disease. 
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In  winter  1891  it  was  reported  that  a  severe  fever,  sometimes 
but  not  alwaj'S  attended  with  a  rash,  had  attacked  the  villages 
near  Aster,  at  an  elevation  of  about  8,000  feet.  The  disease 
spread  in  families  and  houses,  and  several  persons  died. 

In  1894,  about  March,  towards  the  end  of  winter,  the  disease 
re-appeared  in  the  same  villages,  and  three  or  four  persons  died. 
A  little  before,  a  dak  man  from  those  parts,  who  had  been  ill 
some  days,  was  admitted  into  hospital  at  Bunji  moribund,  and 
died  in  a  few  hours.  He  was  said  by  the  hospital  assistant, 
who  had  seen  him  earlier,  to  be  sufEering  from  double  pneumonia. 
When  admitted,  he  was  too  ill  to  examine  thoroughly,  nor  was 
a.  post  mortem  possible  ;  no  rash  was  visible. 

A  little  later  another  dak  runner  came  into  hospital  with  a 
similar  fever,  from  which  his  family  also,  in  a  distant  village, 
were  sufEering. 

This  man  never  developed  any  rash,  though  I  looked  carefully 
for  it  ;  but  with  this  exception  he  passed  through  a  typical  attack 
of  mild  typhus,  i.  e.,  a  continued  fever,  which  lasted  fourteen  days, 
with  a  rapid  crisis  or  decline  extending  over  the  last  forty-eight 
hours,  leaving  him  weak,  but  convalescent.  His  conjunctivae  were 
congested  ;  skin  dry  and  burning  ;  tongue  furred  ;  bowels 
constipated  ;  no  enlargement  of  spleen  or  liver  ;  breathing 
hurried,  and  a  slight  cough,  attended  by  a  few  moist  rales  at 
the  bases  of  the  lungs. 

Quinine,  in  ten  grain  doses,  three  times  a  day,  for  three  days, 
was  given,  but  had  no  effect  ;  afterwards  only  a  saline 
draught  was  given  about  ten  days  after  his  convalescence, 
the  native  doctor  who  had  been  attending  him  closely,  and 
who  was  now  at  Chilas,  60  miles  away,  fell  ill,  with  a  similar 
fever,  passing  tliiough  a  similar  course  without  any  rash  appear- 
ing. Then  another  sepoy  sickened  at  Bunji,  who  bad  been  in 
hospital  with  the  first  case  for  a  different  disease,  and  ran 
through  a  typical  course  without  rash.  Lastly,  another  sepoy,  his 
sick  attendant,  sickened  with  the  same  fever.  I  saw  him  on  the 
eighth  day,  and  at  last  in  him  a  most  typical  typhus  rash  showed 
itself,  consisting  of  dusky  irregular  spots  all  over  his  body  and 
limbs.  The  diagnosis  of  the  disease,  which  had  previously 
rested  on  the  symptoms,  was  thus  confirmed.  In  natives  such 
a  rash  often  escapes  notice,  partly  from  the  darkness  of  their 
skins,  partly  from  the  envelop  of  dirt,  which  (in  hillmen) 
during  the  winter  encases  their  bodies  as  with  a  garment. 

About  twelve  sepoys  took  the  disease  ;  one  died  on  the  fifteenth 
day  after  the  fever  had  left  hini.  The  severity  of  the  above 
cases  was  slight,  compared  with  what  one  sees  in  Europe. 

This  may  be  due  to  the  vegetarian  habits  and  healthy,  hardy 
lives,  both  of  the  country  people  and  sepoys  ;  or  to  the  fact 
that  the  disease,  being  endemic  from  ancient  day,  has  lost  some 
of  its  virulence. 

I  treated  them  expectantly,  giving  milk  and  sago  diet,  saline 
draughts,  cool  drinks,  occasional  tepid  sponging,  and  using 
alcohol  in  the  late  stages  with  good  effect. 

5.  Enteric  Fever. — With  the  exception  of  one  case 
(an  European  officer  who  died  in  March  1894  at 
Grilgit),  which  did  not  come  under  my  observation,  I 
have  heard  of  no  case  of  this  disease  in  these  parts. 

The  sanitary  conditions,  though  imperfect,  are  such 
as  are  very  unlikely  to  produce  or  harbour  this  disease. 

All  inhabited  parts  are  on  terraced  sloping  hill- 
sides, with  pure  mountain  streams  falling  down  in 
cascades  and  rapids  straight  from  the  snows  as  the 
main  water-supply.  It  is  true  this  water  is  in  some 
places  collected  in  tanks,  liable  to  fouling :  but  even 
the  tank  water  is  constantly  renewed  by  fresh  water 
flowing  continuously  in. 

The  want  of  rain  makes  the  air  and  ground  so 
dry  that  excreta,  which  natives  and  sepoys  pass  in 
some  dry  stony  recess  at  a  distance  from  their  habita- 
tions, dry  up  rapidly  and  are  disintegrated  without 
causing  any  nuisance  or  infecting  the  soil. 


In  Hunza  in  the  spring  of  1892,  at  an  elevation 
of  8,000  feet,  I  saw  several  cases  of  a  form  of  con- 
tinued fever,  the  nature  of  which  I  could  not  quite 
determine.  It  occurred  in  February  and  March, 
when  severe  frost  had  been  continuous  for  many 
weeks,  and  attacked  (1)  two  or  three  sepoys  living 
under  canvas  in  camp ;  (2)  the  native  commandant 
living  in  a  separate  tent ;  (3)  the  Thum  or  Eaja  of 
Hunza,  Mahomed  Nazim  Khan,  who  lived  in  his 
own  mediaeval  castle — all  recovered.  It  consisted  of 
a  mild  but  continuous  fever,  lasting  about  ten  days, 
ending  in  a  gradual  decline  spread  over  three  or  four 
days,  unattended  with  any  visible  rash,  slight  cough 
and  congestion  of  lungs,  constipation,  no  enlargement 
of  ■  spleen.  I  am  inclined  to  attribute  it  to  typhiis, 
not  enteric,  in  view  of  the  above  symptoms,  although 
not  typical,  especially  considering  that  the  sanitary 
conditions  of  these  parts  are  distinctly  provocative  of 
typhus,  while  almost  negativing  the  possibility  of 
enteric  occurring.  I  hold  the  opinion  that  the  latter 
disease  is  as  yet  unknown  in  these  parts.  I  have  also 
seen  cases  of  severe  continued  fever  in  the  summer, 
both  at  Bunji  and  Grilgit,  lasting '  as  long  as  three 
weeks  or  more,  untouched  by  quinine,  with  slight 
enlargement  of  spleen,  constipation,  no  trace  of  rash, 
and  extreme  exhaustion  and  muttering  delirium. 
Though  bearing  many  resemblances  to  enteric,  I  believe 
them  to  be  malarial  in  origin.  They  all  recovered 
under  careful  nursing  and  diet. 

6.  CAo/  ra  has  occasionally  penetrated  to  these  se- 
cluded parts.  The  last  time  was  about  seven  years 
ago.  The  natives  say  it  was  terrible  and  sudden.  A 
man  was  quite  well,  when  water  began  to  pour  from 
his  mouth  and  anus,  great  pain  seized  him,  and  in  one 
day  he  was  dead.  It  attacked  Astor,  Bunji,  and  Grilgit, 
and  killed  many  people ;  but  did  not  spread  to  the  out- 
lying or  remoter  villages.  It  was  undoubtedly  import- 
ed from  Kashmir ;  it  lasted  but  a  short  time,  and  did 
not  reappear. 

The  same  natural  sanitary  advantages  which  prevent 
the  occurrence  of  enteric  protect  these  parts  against 
cholera,  so  that  even  if  it  were  introduced  again  it 
would  be  easy  to  isolate  it  and  stamp  it  out. 

In  1892,  when  cholera  raged  in  Kashmir  and  when 
hundreds  of  mideteers  and  coolies  passed  from  Kash- 
mir to  Gilgit,  the  disease  did  not  spread.  A  case  or 
two  occurred  on  the  top  of  the  first  pass ;  but  the  good 
sanitary  arrangements,  quarantine,  and  careful  inspec- 
tions made  by  the  officers  in  charge  of  the  transport  at 
Bandepore  and  on  the  road  prevented  the  disease  from 
invading  our  borders. 

7.  Small-pox. — This  disease  from  time  immemorial 
has  at  long  intervals  of  from  five  to  twenty  years  in- 
vaded these  villages,  the  inhabitants  of  which  protect 
themselves  against  it  by  inoculation.  But  as  the 
epidemics  occur  at  long  intervals,  a  large  amount  of 
susceptible  material  accumulates,  and  as  the  inoculation 
is  practised  under  the  stimulus  of  immediate  danger, 
each  epidemic  finds  many  victims  before  this  practice 
stamps  it  out.  Inoculation  is  practised  by  the  mullahs, 
who  take  a  dry  small-pox  scab  a  year  old,  ground  it  in 
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water,  and  with  this  material  raake  a  single  inoculation 
on  the  wi'ist. 

This  method  often  inoculates  septic  material  as  well 
as  small-pox  virus,  producing  large  suppurating  sores ; 
and  in  some  cases  of  this  kind  protection  dees  not- 
occur,  owing,  I  suppose,  to  the  small-pox  virus  being 
crowded  out  in  the  struggle  for  existence  by  other 
septic  germs,  and  so  not  taking  effect. 

In  1891,  small-pox  spread  gradually  up  the  Indus 
valley  to  Chilas,  and  in  the  autumn  kept  the  Chilasis 
quiet  during  the  Hunza-Nagar  expedition.  Thence  it 
spread  to  Bunji  and  Gilgit  by  Christmas.  At  this  time 
we  had  just  sent  117  prisoners  taken  at  Nilt  to  Gilgit  in 
chains.  These  were  shortly  afterwards  released,  but 
took  back  with  them  to  Hunza  and  Nagar  the  germs  of 
disease,  several  of  them  evidencing  immediately  on  theii' 
arrival  at  their  homes.  Hunza-Nagar  had  not  been 
visited  by  the  disease  for  over  twenty  years,  so  much 
susceptible  material  existed,  and  a  very  severe  and 
fatal  epidemic  ensued.  In  the  previous  year  a  native 
hospital  assistant  from  Gilgit  had  vaccinated  a  good 
many  people  in  Hunza,  but  not  in  Nagar.  Hunza 
was  but  slightly  visited  by  the  epidemic,  and  though 
a  certain  small  proportion  of  the  Hunza  cases  occurred 
in  persons  vaccinated,  most  of  these  cases  were  mild  ; 
and  of  those  which  were  severe,  I  found  reason  to 
think  the  vaccination  had. not  been  very  efficiently 
performed,  the  scars  being  thick,  fleshy,  and  not 
properly  puckered.  Probably  the  vaccination  had  been 
accompanied  by  septic  inociilation,  thus  preventing  the 
vaccination  from  taking  effect. 

In  Nagar,  where  no  vaccination  had  taken  place,  the 
epidemic  was  very  severe ;  some  villages  were  half  de- 
populated, and  the  disease   was  generally  confluent, 
numerous  deaths  occurring,  e.g.,  in  one  village  of  about 
thirty  houses  fifty  deaths  occurred.    Unfortunately  no 
vaccine  was  obtainable  from  Gilgit,  and  the  passes  were 
closed.    After  waiting  in  vain  for  it,  I  tried  to  produce 
a  new  supply  by  inocidating  calves  with  small-pox 
lymph.   Three  calves  were  inoculated  at  different  times 
with  virus  from  pustules  on  the  3rd,  4th,  6th,  6th  and 
8th  days  of  the  eruption;  the  lymph  being  inserted 
near  the  nipple  of  the  udders.    The  experiment  failed. 
In  no  case  did  any  perceptible  result  ensue.   A  similar 
result  was  also  obtained  at  Gilgit.    I  then  ordered  iini- 
versal  inoculation  of  the  country  people,  which  they 
were  only  too  ready  to  adopt.    The  effect  was  most 
striking.    With  the  exception  of  a  few  cases  which 
already  had  the  germs  of  the  disease  in  them,  no  fresh 
cases  occurred.     Within  a  fortnight   small-pox  had 
practically  disappeared,  only  a  few  convalescent  cases 
remaining.    This  practice  was  justified  by  its  results, 
and  by  the  absence  of  vaccine.    The  simultaneous  and 
universal  application  of  it,  in  a  secluded  district,  took 
away  any  danger  there  might  be  of  spreading  small-pox 
by  its  means  ;  and  this  objection  is  the  only  valid  one 
against  inoculation  that  I  am  aware  of.    The  effects  of 
inoculation  were  invariably  an  exceedingly  mild  disease. 
A  local  reaction,  similar  to  vaccination,  took  place,  be- 
coming mature  about  the  ninth  day,  at  which  time  a 
very  few  scattered  pustules  appeared  on  the  body,  with 


an  insignificant  fever  not  lasting  over  three  days.  These 
secondary  pustxdes  were  not  only  few  in  number,  but 
modified  in  appearance,  small,  and  rapidly  aborting.  No 
death  occurred  from  the  modified  disease.  Just  as  the 
inoculation  had  been  begun  a  small  sup^tly  of  vaccine 
arrived.  All  the  officers  in  the  Gilgit  district,  except 
one  who  was  out  on  tour,  were  then  revaccinated.  None 
took  the  disease  except  this  officer,  who  had  a  severe 
attack  of  nearly  confluent  small-pox,  which  however 
aborted  on  the  twelth  day  and  he  recovered.  He  had 
been  vaccinated  in  infancy,  but  no  scars  were  visible. 
StUl  this  may  have  been  the  reason  of  his  escaping  the 
last  two  days  of  the  unmodified  disease.  I  did  not 
vaccinate  myself,  as  I  knew  I  was  already  sufficiently 
protected  by  previous  vaccinations  and  residence  in  a 
small-pox  hosiiital.  The  troops  entirely  escaped  :  most 
of  them  had  been  either  inoculated  in  infancy  or 
recently  vaccinated ;  and  they  lived  in  an  open  camp  at 
some  distance  from  the  villages. 

8.  Influenza. — An  epidemic  of  this  disease  at  GUgit 
was  recorded  by  Surgeon-Captain  J.  R.  Roberts  in  1890, 
but  I  have  never  myself  seen  it  here. 

I  have,  however,  seen  twice  in  the  winter,  among  the 
troops  under  canvas  in  Chilas,  a  slight  epidemic  of 
ordinary  cataiTh,  unattended  by  any  prostration,  high 
fever,  or  complications. 

9.  Pneumonia. — This  disease  may,  I  think,  be  class- 
ed under  the  infectious  diseases. 

It  is  rare  up  here,  not  a  single  case  occmred  on  the 
march  of  the  5th  Gurkhas  in  1891,  when  the  cold  was 
severe,  and  many  men  were  frost-bitten;  nor  did  any  case 
Occur  in  the  Hunza  expedition,  when  the  force  was  for 
some  time  bivouacked  without  tents  in  miclT^dnter  at  an 
elevation  of  about  7,000  feet.  These  instances  almost 
dispose  of  the  question  of  cold  as  an  actual  cause  of  the 
disease.  I  attribute  the  popidar  idea  on  this  subject  to 
the  rigor  which  often  ushers  in  the  disease,  and  is 
hastily  mistaken  as  its  cause. 

During  the  winter  of  1892-93  on  the  Chilas  road, 
the  force,  even  when  bivouacking  for  a  long  time 
without  tents  and  undergoing  severe  fatigue,  was 
almost  entirely  free  from  pneumonia. 

The  exception  occurred,  r/z.,  four  cases  in  one  of  the 
posts  among  the  Balti  coolies,  raftmen,  and  other 
followers,  who,  on  account  of  the  cold,  were  quartered 
in  a  deserted  village,  in  small  ill-ventilated  huts,  from 
which  they  carefully  shut  out  all  access  of  fresh  air. 
When  the  sick  were  isolated,  and  measures  taken  to 
distribute  the  followers  over  a  larger  air-space,  the 
disease  ceased,  and  the  sick  recovered. 

The  troops  bivouacked  in  the  open  close  by  remained 
healthy. 

Two  cases  of  pneumonia  occurred  dui-ing  the  opera- 
tions in  Chilas  in  the  spring  of  1893. 

They  were  attributed  to  a  sudden  downpour  of  rain 
lasting  two  days,  which  was  quite  unexpected  in  this 
dry  climate  ;  two  men,  being  at  that  time  housed  in 
grass-huts,  got  wet  and  cold  ;  both  recovered. 

The  fine  dry  air  of  this  climate  seems  to  be  particu- 
larly unfavourable  to  the  occurrence  or  dissemination 
of  pneumonia. 
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10.  Leprosy. — I  saw  one  case  of  tubercular  leprosy 
in  Gujal  beyond  Hunza;  but  have  never  seen  or 
beard  of  any  other,  except  two  cases  Surgeon-Captain 
Roberts  met  with  about  three  years  ago  at  Grilgit. 

11.  Tuberck. — I  have  seen  two  or  three  eases  of 
tubercular  lungs  in  Grurkha  sepoys  up  here,  but  none 
amongst  the  country  people.  One  of  these  eases  was 
severe,  attended  with  haemoptysis,  fever,  emaciation 
and  sweats,  and  lasted  many  weeks ;  but  eventually 
this  case  which  occurred  at  Bunji  at  an  altitude  of 
4,500  feet  was  transferred  to  the  Astor  hills  at  an 
altitude  of  9,000  feet,  and  there  he  completely  recover- 
ed, and  is  now  doing  duty. 

Another  case,  a  native  officer,  also  a  Grurkha,  suffered 
from  extensive  tuberculosis  of  the  submaxillary  lym- 
phatic glands,  became  anoemic,  debilitated,  and  had 
night  sweats.  He,  too,  when  transferred  to  the  hills, 
gradually  amended,  and  is  now  quite  well  and  doing 
duty. 

The  air  of  the  hills  here  is  peculiarly  favourable  to 
the  recovery  from  tubercular  disease,  being  di-y,  cold, 
and  clear. 

12.  Vcn  real  disease  is  rare  both  amongst  troops 
and  country  people.  I  have  never  seen  a  hard  chancre 
here,  or  secondary  eruptions.  A  few  cases  of  soft 
sores  in  troops  recently  aiTived  from  Jammu  and  a  few 
cases  of  gonorrhoea  confined  to  Gilgit  itself,  are  the  only 
venereal  disease  I  have  seen  in  three  years. 

I  have  heard,  however,  that  the  villages  about  the 
Burzil  Pass  are  largely  infected  with  syphilis. 

13.  Infectious  disease  of  icounds. — Of  these  I  have 
seen  two  isolated  outbreaks. 

(A)  Tetanus  occm-red  in  1891  at  Astor  amongst  the 
frost-bitten  followers  in  hospital  there.  Three  cases 
occurred  and  all  died.  They  were  housed  in  an  old 
village,  and  were  somewhat  crowded  together.  The 
large  amount  of  ulcerating  stumps  and  mortified  parts, 
giving  rise  to  profuse  and  foul  discharges,  was  no 
doubt  -a  favourable  opening  for  tetanus  germs,  which 
may  have  been  long  resident  in  the  dust  of  these  old 
houses.  When  the  injured  men  were  spread  over  a 
larger  air-space,  and  strict  measvires  for  cleanliness  and 
disinfection  taken,  the  disease  ceased  at  once  to  spread. 

(B)  Wound  Diphtheria. — In  the  third  week  after 
the  action  against  the  Kohistanis  at  Chilas  in  March 
1893,  six  of  the  wounds  became  infected  with  a  typi- 
cal form  of  wound  diphtheria.  The  discharges  djied 
up,  the  parts  surrounding  the  wounds  swelled  up  and 
became  very  painful,  and  high  fever  occurred.  The  sur- 
face of  the  wound  covered  by  a  thick,  white,  firmly 
adherent  membrane.  I  isolated  them  at  once,  spread  the 
remainder  of  the  wounded  over  a  much  larger  air-space 
(all  were  under  canvas  from  the  first),  and  forbore  to 
open  the  other  wounds  for  a  few  days,  allotting 
separate  dressers  and  instruments  for  the  healthy  and 
unhealthy  cases  respectively.  By  these  means  the 
disease  was  prevented  from  becoming  epidemic,  and 
no  further  cases  occurred.  The  diphtheritic  wounds 
were  treated  by  freely  scraping  away  under  chloroform 
both  the  membrane  and  all  the  soft  granulations 
underneath,  which  bled  freely,  being  very  vascular. 


The  whole  Surface  of  the  wound  was  then  cauterized 
with  pure  carbolic  acid.  This  treatment  completely 
arrested  the  disease,  and  the  wounds  were  in  a  healthy 
gi'anulating  state  and  the  temperature  normal  within 
a  week's  time.  The  diagnosis  of  wound  diphtheria 
was  rendered  the  more  certain  by  the  following  inci- 
dent : — 

A  wounded  officer  accompanied  me  through  the  sick- 
tents  to  see  the  wounded  the  day  the  first  case  occurred. 
Next  day  his  temperature  rase  to  103*^  F.,  and  he  com- 
plained of  sore-throat,  and  the  day  after  there  was  an 
undoubted  patch  of  diphtheritic  membrane  on  one  of 
his  tonsils.  I  treated  this  in  the  same  radical  way  as 
the  wounds  by  scraping  off  the  membrane,  and  then 
applying  pure  carbolic  acid  daily  for  four  days.  At 
the  end  of  a  week,  he  too  was  quite  well  again.  His 
wound,  which  was  in  the.  scalp,  remained  healthy, 
and  free  from  infection  throughout. 

(C)  Jalkat  Sore  may,  perhaps,  be  added  to  the  list 
of  infectious  diseases  of  wounds,  as  it  was  in  all  pro- 
bability due  to  inoculation  of  some  virus  on  the 
punctures  caused  by  the  Chilas  flies.  This  was  a 
peculiar  kind  of  frontier  sore,  several  cases  of  which 
occurred  in  Chilas  in  December  1892.  It  took  the 
form  of  a  red  inflamed  pimple,  oceorring  either  on  the 
trunk  or  on  the  extremities,  which  rapidly  enlarged,  till, 
on  the  second  or  third  day,  there  was  a  large  sore,  an 
inch  or  more  in  diameter,  standing  out  above  the  level 
of  the  skin,  with  a  flat  top,  black,  and  covered  with 
blisters  containing  a  clear  blood-stained  fluid,  a  sharply 
defined  zone  of  intense  redness  half  inch  broad  surround- 
ing the  sore.  It  was  accompanied  by  high  fever  and 
malaise.  This  kind  of  sore  is  said  to  be  comiiion  at 
Jalkat  down  the  Indus,  whence  its  name.  It  also 
occurs  in  Punial  and  Skardoo.  It  is  generally  single  ; 
occasionally  more  than  one.  The  Punialis  treated  it 
by  freely  cauterizing  it  with  a  red-hot  ember.  The 
centre  of  the  sore  '  then  sloughed  out,  and  the  base 
rapidly  granulated  and  healed.  I  treated  one  of  the 
sores  in  an  expectant  manner  by  poultices,  good  diet, 
etc.,  in  order  to  observe  its  course.  It  slowly  spread 
at  one  (the  lower)  margin,  where  diffuse  abscesses 
subsequently  formed.  It  partially  healed  on  the 
opposite  margin  ;  fever  continued  high  for  about  ten 
days,  after  which  the  slough  separated ;  the  sore  re- 
maining soon  granulated  up  and  healed.  The  abscesses 
were  incised,  drained,  and  soon  healed. 

It  is  said  to  be  very  fatal,  but  none  of  my  cases 
died.  The  cautery  appears  an  excellent  treatment. 
No  infection  could  be  traced,  the  infected  persons 
not  having  slept  or  eaten  together ;  but  the  sores  had 
all  the  appearance  of  acute  infection  by  some  morbid 
micro-organism.  Very  possibly  this  contagion  is  carried 
by  the  small  and  venomous  Indus  Valley  flies,  which 
infested  every  camp  along  the  Indus  in  the  autumn 
and  spring,  disappearing  in  the  extreme  heat  and  cold. 
Its  bite  raises  a  small  blood-blister,  which  is  painful  and 
itchy  on  the  second,  third  and  fourth  days  afterwards. 

14.  Infectious  diseases  of  sheep  and  cattle. — During 
the  last  four  years  large  flocks  of  sheep  and  goats  have 
been  imported  every  autumn  for  the  use  of  the  troops 
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from  Kashmir.  In  tkree  out  of  the  four  years  pleurc- 
pneumonia  has  broken  out  and  continued  through  the 
winter,  causing  great  losses ;  and  this  disease,  extending 
to  the  flocks  of  the  coimtry  people,  has  caused  great 
loss  to  them  also,  both  in  Astor,  Bunji,  Grilgit,  and 
Hunza.  They  depend  on  their  flocks  for  wool  for 
their  clothing,  for  milk  and  ghee,  and  for  manure  for 
their  fields :  so  this  loss  tells  very  heavily  on  them. 
I  confirmed  the  diagnosis  of  the  disease  in  1893  and 
1894  by  post-mortem  examination.  In  1893,  foot  and 
mouth  disease  was  brought  up  from  Kashmir  by  the 
bullocks  employed  in  the  transport  service.  Some  of 
them  died ;  others  were  sold  by  their  [owners,  and  spread 
the  disease  amongst  the  herds  of  the  country  people 
in  Astor,  Bunji,  Chilas  and  Grilgit,  both  cattle,  sheep, 
and  goats  being  affected,  causing  considerable  loss. 
In  1894,  rinderpest  was  brought  up  from  Kashmir 
by  the  transport  bullocks,  of  which  many  died.  It 
spread  to  the  country  herds  and  destroyed  probably 
at  least  two-thirds  of  the  country  cows  and  oxen. 
The  loss  of  the  latter  tells  very  severely  on  the  country 
people,  as  they  depend  on  them  for  ploughing  their 
lands  and  for  treading  out  their  corn,  as  well  as  for 
manure.  The  diagnosis  was  confirmed  by  post-mortem 
examination.  All  the  characteristic  signs  of  rinderpest 
were  present. 

Flocks  and  herds  constitute,  in  the  eyes  of  the 
country  people  here,  their  sole  wealth,  without  which 
even  the  possession  of  land  is  regarded  as  worthless  ; 
so  it  is  to  be  hoped  that  the  commissariat  animals  at 
Bandipore  may,  in  future,  be  properly  inspected  by  a 
Salutri,  so  as  to  prevent  these  epidemics  which  are  so 
ruinous  to  the  unfortunate  people  here.  This  concludes 
my  account  of  infectious  diseases  in  the  Hindoo 
Khoosh,  which  I  hope  may  prove  interesting  to  others, 
on  account  of  the  peculiarity  of  the  local  conditions 
as  compared  with  the  plains. 


CHOLEEA  AND  QUAEANTINE. 

BY  P.  W.IO'GORMAN, 
Surgeon-Captain,  I,  M.  3. 

QuAKANTiNE  has  been  defined  as — "The  enforced 
isolation  of  individuals  and  certain  objects  coming, 
whether  by  sea  or  by  land,  from  the  place  where  dan- 
gerous communicable  disease  is  presumably  or  actually 
present,  with  a  view  of  limiting  the  spread  of  the 
malady.  The  objects  liable  to  quarantine  include — on 
the  assumption  of  their  being  apt  to  carry  the  conta- 
gion or  infection  of  the  disease — the  luggage  and 
personal  effects  of  the  individuals  isolated,  certain 
articles  of  merchandise  and  ships  ;  and,  inland  quaran- 
tine, carriages  and  other  vehicles.  Sometimes  entire 
communities  and  districts  are  subjected  to  quarantine. — 
(Quain's  Dictionary  of  Medicine:  article  "Quaran- 
tine.") Ordinarily,  the  word  "quarantine"  is  collo- 
quially employed  to  designate  any  restrictive  or  deten- 
tive  measure  taken  at  frontiers  or  ports  of  entry,  &c., 
to  arrest  contagion  by  land  or  sea.  Quarantine  may  be 
divided  into  (I)  Maritime  and  (II)  Land-qtiarantine.  It 
may,  further,  for  practical  purposes,  be  classified  into : — 


(1)  Ancient  quarantine. — Meaning  the  unconditional 
arrest  and  detention  of  all  vessels  or  individuals  arriv- 
ing from  any  infected  locality,  until,  within  a  period 
of  forty  days  or  less,  the  presence  or  absence  of  the 
disease  was  proved  by  lapse  of  time. 

(2)  Limited  or  rational  quarantine. — The  examination 
conducted  to  ascertain  the  presence  or  absence  of  cause 
of  communicable  disease,  without  detention  for  more 
time  than  is  necessary  to  the  discovery  and  the  destruc- 
tion or  removal  of  such  causes. 

(3)  Medical  inspection. — The  medical  inspection  of 
vessels,  railway  trains,  etc.,  or  individuals  coming  from 
an  infected  locality,  without  detention  of  "healthy" 
vessels,  persons,  &c. 

"  Infected  ships, "  etc.  (with  a  case  on  board  or 
with  fresh  cases  during  preceding  seven  days),  are 
to  su.bmit  to  {a)  disembarking  and  isolation  of  the 
sick;  (b)  the  others  to  remain  "under  observation" 
not  exceeding  five  days  ;  and  (c)  disinfection  of  passen- 
gers' property  as  well  as  the  ship,  train,  etc. ;  {cl)  empty- 
ing of  water  tanks  and  pumping  out  bilge-water  after 
disinfection  ;  and  (c)  delayed  disembarkation  of  crew. 

"  Suspected  ships,''  etc.  (having  had  cases,  but  with 
none  during  the  last  seven  days),  are  to  submit  to  {a) 
medical  inspection  ;  {h)  disinfection ;  (c)  substitution 
of  good  drinking  water  for  stored  supply  :  and  ((/) 
pumping  bilges  dry :  the  last  two  before  entering  dock. 

In  England  the  "  observation  "  is  carried  out  in  the  . 
homes  of  the  persons  concerned,  notification  for  same 
being  conveyed  to  the  local  sanitary  authority :  pauper 
aliens  and  persons  from  infected  ports,  who  are  either 
filthy  or  unwholesome,  are  prohibited  from  landing. — 
(Orders  of  Local  Grovernment  Board,  September  6th 
1892.) 

The  above  is  more  or  less  the  substance  of  the  agree- 
ments drawn  up  by  the  International  Conference  on 
Cholera  Quarantine  at  Dresden  in  1893. 

I  briefly  offer  a  few  suggestions  on  land  quarantine,  as  we 
become  acquainted  with  it  in  India  in  its  particular  applica- 
tion against  ilie  visitation  of  cholera. 

In  spite  of  the  advancement  of  science  the  propagation 
of  cholera  is  still  enigmatical. 

We  have  come  to  regard  atmospheric  "  waves  "  as  mythical, 
and  are  asked  to  put  our  faith  on  the  "  comma  bacillus  "  of 
Koch.  But  instances  still  ariae  to  question  the  wisdom  of 
such  absolute  dogmatic  teachings. 

In  the  recent  pandemic,  still  progressing  in  Europe,  can  vre 
say  that  the  rapidity  of  spread  can  be  satisfactorily  accounted 
for  by  what  we  know  of  the  life  history  of  Koch's  bacilhis, 
its  incubation,  its  rapidity  of  multiplication,  and  so  on  ? 
And  what  are  we  then  to  think  of  those  very  numerous  cases 
where  the  "  comma  "  exists  abundantly  without  producing 
cholera  ?  And  where  cholera  has  been  produced  without  its 
presence  at  all  ?  Thus  Rumpp  ia  Hamburg,  Lesage  and 
Macaigne  of  the  Institute  Pasteur,  Metschnikoff,  Lubersch 
and  others  are  quoted  as  having  proved  that  true  Asiatic 
cholera  occurs  without  the  comma  bacillus  ;  and  the  negative 
experiments  of  Pettcnkoffer,  Emmerich,  Strieker  of  Vienna, 
and  Klein  that  the  comma  bacillus  may  be  toxic,  but  there  is 
still  no  positive  evidence  that  it  produces  cholera.  Klein 
has  written  a  book  to  prove  this,  and  since  then  has  shewn 
(Indian  Medical  Gazette,  1893)  that  similar  toxic  symptoms 


332 


SECTION  OF  PUBLIC  HEALTH. 


art'  producible,  and  similar  immunity  imparted,  by  the 
typhoid  bacillus  of  Goffky  and  Eberth,  the  bacillus  coli  cora- 
mtmis  and  others.  That  choleraic  symptoms  are  not  solely 
characteristic  of  Asiatic  cholera  is,  I  presume,  well  known. 
English  cholera  and  ptomaine  poisoning  from  various 
causes  are  examples.  In  the  year  1887,  in  Bristol,  England, 
I  attended  a  case  with  typical  symptoms  of  cholera.  I  never 
saw  stools  more  typical,  and  the  only  probable  cause  was 
defective  cheese.  There  was  no  cholera  in  Europe  that 
year.  Again,  in  May  1889,  in  Allahabad,  I  attended  a  native 
officer  suffering  from  typical  cholera  symptoms — cramps, 
thirst,  suppressed  urine,  vomiting,  rice  water  stools  and 
I'ollapse,  etc.,  ending  rapidly  fatal — and  although  the  regi- 
ment had  only  a  week  before  returned  from  their  cholera 
camp,  where  they  had  been  sent  on  account  of  cases  having 
appeared  among  them — my  suspicious  were  aroused  and  the 
post  mortem  satiffied  me  that  he  had  been  poisoned  with 
arsenic,  and  this  the  chemical  examiner  soon  confirmed. 

Mr.  Emest  Hart  claims  with  great  reason  to  have 
'■'stablished  on  an  overwhelming  basis  of  evidence  col- 
lected from  every  part  of  Europe  the  dicta  founded 
by  Snow  and  Simon  on  the  British  epidemics  of  1848 
and  1854,  and  by  himself  and  Eadcliffe  of  the  East 
End  London  epidemic  of  1866  : — 

(1)  That  cholera  is  a  filth  disease,  carried  by  dirty 
people  to  dirty  places,  and  diffused  by  specially  poison- 
ed water  ;  (2)  that  you  may  eat  cholera  and  drink 
cholera,  but  you  cannot  catch  cholera;  (3)  that 
cholera  may  be  considered  for  all  practical  purposes 
as  an  exclusively  water-carried  disease,  and  that  it  is 
carried  only  by  water  poisoned  by  human  discharges. 

Now,  these  are  factors  that  nobody  scarcely  can  deny* 
proofs  being  overwhelming.  But  yet,  though  the 
truth,  in  my  humble  opinion  they  are  not  whole  truth. 
Surgeon-Greneral  J.  M.  Cunningham  has  traversed 
tliem  and  denied  tliem.  But  I  think  that  it  is  import- 
ant to  recognise  that,  although  cholera  is,  in  the  vast 
majority  of  cases,  a  "water-borne"  water- communi- 
cable disease,  yet  it  is  not  always  so,  not  i^ivariahly  so. 
Instances  to  the  contrary  cannot,  I  think,  be  gain- 
said. 

Dr.  Lanson,  Inspector  General  of  Hospitals,  at  the 
London  Congress  in  1891,  drew  attention  to  the  fact 
that  there  are  now  no  inconsiderable  numbar  of  instances  of 
well-marked  epidemics  having  sprung  up  in  limited  localities 
at  a  long  distance  from  where  the  disease  wa?  already  pre- 
vailing, and  among  persons  who  had  not  been  absent  from 
the  locality  for  months,  without  its  having  been  possible  for 
them  to  have  had  personal  communication,  either  direct  or 
indirect,  with  any  one  already  affected.  And  he  instances 
the  investigations  by  Dr.  Parkes  at  Southampton  in  18.56, 
l)y  Mr.  Radclifle  at  Theydon  Bois,  Essex,  in  same  year,  by 
the  Board  of  Health  in  New  Orleans  in  1873,  by  Mr. 
Fannel,  and  Drs.  Bourde),  Proust  and  others  at  Toulon 
and  Marseilles  in  1883.  In  none  of  these  was  there  ami  trace 
of  communication  bysiclcorfomiies,  and  Dr.  Iianstn  concludes 
that  '  the  efticient  cause  of  the  epidemic  of  malignant  cholera 
can  be  conveyed  to  localities  a  great  distance  from  where  it 
is  already  prevailing,  in  sufficient  quantity  to  generate  an 
epidemic,  without  being  carried  by  man  or  fomites. 

Again,  at  the  recent  International  Congress  at  Buda  Pesth, 
Dr.  Clemow,  who  has  investigated  thi^  subject  in  relation 


to  R  ussia  in  particular,  saya  :  "  After  reading  some  scores 
of  Russian  reports  and  pamphlets,  and  many  articles  in 
Russian  medical  journals,  the  impression  left  on  my  mind 
is  that,  so  far  as  the  recent  epidemic  in  Russia  is  concerned, 
there  were  numerically  more  persons  who  contracted  cholera 
by  direct  and  unguarded  intercourse  with  the  sick  than  by 
means  of  drinking  water,  and  that  the  poison  of  cholera  was 
less  often  introduced  into  a  new  locality,  and  less  often 
spread  in  that  locality  by  means  of  water,  than  by  persons 
suffering  from  the  disease,  by  careless  contact  of  the  healthy 
with  the  sick,  and  by  articles  that  had  been  soiled  by  the 
dejecta  of  the  sick."  But  although  he  acknowledges  water 
as  the  frequent  cause  of  spread,  he  disclaims  asserting  that 
it  will  explain  all  that  is  obscure  in  connection  with  the 
disease. 

"  It  will  not  explain  why  cholera  is  one  year  confined  to 
India  and  another  year  spread  to  half  the  civilized  globe. 
It  cannot  account  for  every  outbreak  in  every  village  or 
town  in  which  cholera  occurs." 

"We  now  return  again  to  quarantine  and  ask  is  it  never 
advisable?  The  ultramontane  anti-quarantine  party 
contend  that  quarantine  can  never,  under  any  circum- 
stances, be  justifiable,  for  the  simple  reason  that  cholera 
cannot  be  kept  out  of  a  country  because  it  is  communi- 
cable by,  let  us  say,  "aerial  waves"  (or  aerial  currents), 
which  necessarily  supersede  and  abort  all  such  efforts 
of  man,  and  that  therefore  our  only  refuge  and  hope 
lie  in  good  water-supply  and  thorough  sanitation. 
That  there  is  enough  ground  for  this  contention  I  have 
already  shewn.  But  that  this  is  the  whole  truth  is 
open  to  question.  I  am  no  general  upholder  of  rigid 
quarantine  with  its  cordons  and  police,  its  false  sense  of 
security  and  its  neglect  of  hygiene  and  sanitation ;  but 
I  decidedly  incline  to  the  opinion  that,  under  certain 
circumstances,  a  modified  quarantine  is  often  perfectly 
effectual  in  arresting  advance  of  disease,  even  into  a 
sanitarily  defective  locality.  Although  this  protection 
is  not  always  evident,  it  yet  occurs  frequently  enough 
to  demand  introduction  wherever  practicable.  Such  has 
been  more  or  less  the  time-worn  practice  in  India,  with 
oirr  army,  our  cantonments,  our  jails,  and  our  munici- 
palities. And  experience  has  not  proved  us  false. 
This  modified  quarantine  is  by  no  means  intended,  nor 
in  practice  is  it  used,  to  supersede  hygiene  and  sanita- 
tion. In  our  first  three  examples  they  are  nowhere, 
perhap's,  in  the  world,  more  strictly  enforced,  but  it 
is  an  additional  precaution  of  great  value  that  the  special 
exigencies  of  the  case  demand,  and  much  responsibility 
is  incurred  by  those  who  decline  to  accede  to  the 
dictates  of  oui'  past  experience.  And^  as  a  matter  of 
fact,  there  is  no  nation  on  the  globe  that  does  not  up- 
hold some  system,  however  modified,  of  principle  of 
quarantine. 

The  following  propositions,  therefore,  may  be  enunciated  :— 

(1)  The  degree  of  protection  which  qvarantine  can  afford 
is  inversely  as  the  case  of  communication  and  amount  of 
traffic  between  the  infected  country  and  the  country  to  be 
defended. 

(2)  Quarantine  can  best  yield  a  protection  commensurate 
loith  its  cost  only  to  countries  whose  internal  sanitation  is 
good,  and  in  proportion  to  the  perfection  of  the  same. 
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(8)  Countries  suffering  under  defective  sanitation  may  also 
frequently  be  more  or  less  completely  protected  by  efficient 
measures  of  quarantine. 

(4)  The  function  of  quarantine,  if  it  cannot  exclude 
infection,  is  to  lessen  the  entering  number  of  foci  of  infec- 
tion, and  to  take  instant  measures  to  isolate  and  arrest 
their  diffusion  when  entered. 

(5)  Countries  whose  internal  organisation  is  not  perfect 
cannot  afford  to  refer  the  observation  of  suspects  to  the 
country  at  large. 

Surgfion-General  Cunningham  has  said  :  "  No  ease  can 
be  adduced  in  wiiich  the  exemption  of  any  country  can  be 
proved  to  have  been  due  to  quarantine,  or  admitting  that  in 
a  case  of  this  kind  absolute  proof  is  difficult  and  perhaps 
impossible,  no  instance  can  be  adduced  in  which  there  are 
good  grounds  for  believing  that  such  exemption  has  been 
due  to  quarantine."  I  believe  I  can  adduce  at  least  one 
instance. 

In  1892,  after  the  Hardwar  meld,  eliolera  spread 
throughout  India  and  extending  into  Afghanistan  and 
Persia,  assumed  pandemic  proportions  as  it  progressed 
throughout  Europe.  I  was  medical  officer  of  the 
Mushkaf-Bolan  Railway,  in  coiixse  of  construction,  and 
some  6,000  to  7,000  coolies  Avere  collected  for  work  along 
18  or  20  miles  in  the  Upper  Bolan  Valley.  TheBolan 
Pass  in  about  60  miles  long.  Even  before  the  Hard- 
war  fair  cholera  was  prevailing  in  Persia  and  in  Kan- 
dahar. On  the  25th  April  1892,  cholera  broke  out 
among  a  camp  of  400  or  500  railway  coolies  at 
Mudgorge  in  the  Pishin  valley,  and  some  deaths  occurred. 
Special  precautions  were  taken,  and  coolies  from  the 
affected  locality  were  prevented  access  to  Quetta,  and 
it  did  not  spread  there.  Cholera  began  also  to  prevail 
in  the  villages  beyond  the  eastern  entrance  into  the 
Bolan  Pass  in  the  first  and  second  weeks  of  April,  and 
afterwards  spread  among  the  nomad  Bruhi  encampments 
thereabouts,  causing  many  deaths.  On  the  21st  April 
cholera  was  imported  into  the  Bolan  by  a  Bruhi  rcis, 
who  however  made  his  exit  out  of  the  pass  towards 
Khorasan  by  the  Gresthari  route  at  the  mouth  of  the 
Upper  Pass.  I  heard  his  village  had  placed  his  camp 
in  quarantine,  and  he  had  had  several  deaths.  There 
were  no  coolie  encampments  within  14  miles,  so  they 
were  not  affected.  But,  on  or  about  26th  April,  har- 
vesting Brinhishads  infected  a  couple  of  large  villages  in 
the  Lower  Bolan,  where,  up  to  15th  Ju.ne,  about  65  cases 
with  42  (or  76  per  cent.)  deaths  occurred.  At  the  mouth  of 
the  Upper  Bolan  five  cases  and  five  deaths  occurred.  In 
the  Lower  Bolan  generally,  altogether  (from  Pirchowki 
to  Bibi  Nain),  including  those  within  the  mouth  of  the 
Upper  Bolan,  some  92  cases  were  recorded  with  63  or 
68'4per  cent,  deaths,  and  these  in  rather  a  scanty  popu- 
lation. On  the  26th  May,  a  case  in  a  hospital  subor- 
dinate, who  had  been  ordere  l  on  duty,  was  imported  into 
Hirok,  in  the  centre  of  the  Upper  Pass,  from  Kirta,  and 
another  on  the  17th  June,  by  train  from  Sibi.  Both 
were  promptly  isolated  and  evei-y  precaution  taken,  and 
the  disease  did  not  spread.  They  recovered.  By  special 
police  arrangements  I  found  that  in  32  villages  or  stations 
from  the  25th  April,  the  total  number  of  cholera  cases 
on  the  Sibi-Hirak  Railway  line  and  villages  immediate- 


ly around  the  eastern  end  of  the  Bolan,  amounted  to 
453  with  320  or  70-6  per  cent,  deaths.  The  epidemic 
extended  up  to  2nd  July,  that  is,  for  three  months.  On 
the  28  th  Ajiril  the  pass  was  blocked.  All  travellers 
coming  up  the  Bolan  were  reported  to  have  been  stop- 
ped and  directed  to  go  by  some  other  route ;  but  Bruhis 
from  infected  villages,  including  Kirta,  were  not  all 
removed  from  the  Bolan  until  the  6th  May,  several  of 
them  in  caravans  being  turned  back  even  from  the 
Upper  Bolan,  on  representations  to  that  effect.  That 
it  was  true  cholera  with  numerous  seizures  [sie)  I  satis- 
fied myself  by  personal  visits.  This  rigid  exclusion 
from  the  pass,  especially  the  Upper  Pass,  where  the  coolie 
camp  existed,  proved  entirely  and  completely  success- 
ful. Not  only  did  no  case  (other  than  the  two  importa- 
tions) occur  in  the  Bolan  here,  but  none  were  imported 
into  Quetta,  nor  into  the  Quetta  District.  And  this, 
too,  considering  the  circumstances,  was  very  remarkable, 
for  this  year  was  a  notably  pandemic  year.  From  what 
I  could  ascertain  cholera  was  more  extensively  and 
virulently  prevalent  among  the  Bruhis  and  villages 
than  in  the  year  before.  There  was  a  far  greater 
assemblage  of  Afghan,  Punjabi  and  other  coolies  in 
the  pass  (by  no  means  clean  people) '  than  in  previous 
years ;  a,nd  the  year  before,  a  probably  less  inviting 
and  certainly  less  generally  epidemic  year,  not  only  had 
cholera  penetrated  into  Quetta,  but  caused  heavy  morta- 
lity even  among  the  Eui'opean  troops.  Of  course  in 
the  pass  sanitary  precautions,  as  far  as  possible,  were  in 
force,  and  the  water-supply,  although  from_  numerous 
open  springs,  was,  in  great  part,  in  the  higher  Pass, 
also  protected  by  conveyance  in  pipes.  But  these  do 
not  detract  from  the  prominent  facts  already  stated. 
Indeed,  the  water-supply  of  Uuetta  is  also  very  good, 
though  the  cantonment  sufEered  so  heavily  the  year 
before. 

I.  Thus  I  claim  that  thi'ough  quarantine  measures, 
under  pecidiarly  inviting  conditions,  with  a  prepara- 
tory epidemic  the  year  previous,  and  in  a  pandemic 
year  of  great  vii'ulence,  an  important  part  of  British 
Baluchistan  was  effectually  protected  from  cholera. 
And  not  only  this:  that,  in  contradiction  to  reports  to 
the  contrary,  the  Bolan  Pass  and  probably  the  Khojak, 
which  it  feeds,  must  be  held  on  this  pandemic  occasion 
innocent  of  the  advancement  of  cholera  towards 
Kandahar  and  Afghanistan,  and  thence  through  Persia 
to  Europe. 

II.  I  may,  I  think,  also  instance  the  entire  protection 
of  the  Samana  garrison  (of  3,500  troops  and  2,000  fol- 
lowers, on  the  Miranjai  Hills)  after  the  expedition  of  that 
name,  in  the  summer  of  1891,  although  some  half- 
dozen  cases  did  occur  in  the  valley  camps  on  which 
they  solely  depended  for  communication  and  supplies, 
modified  quarantine  measures  were  adopted  on  conveys 
from  cholera-stricken  Kohat,  and  effectual  steps  taken 
to  prevent  importation  of  the  disease  hillwards. 

III.  A  more  recent  instance  is  the  Midnapore  Central 
Jail,  population  900.  Special  quarantine-like-isolation 
measures  on  new  prisoners  have  been  instituted,  besides 
careful  supervision  of  town  supplies,  to  minimize  the 
possibility  of  importation  of  infectious  disease.  The 
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results  are  given  below  compared  with  the  adjoining 
town  of  32,000  inhabitants  : — 


Years. 

OHOLBRA  CASKS. 

Cholkra 
moktai  ity. 

TuTA  L 
MORTALITY 
(all  disease^) . 

Remarks, 

Town. 

Jail. 

Town. 

Jiiil. 

Town. 

Jail. 

mo 

2 

03 

mi 

805 

38 

1891 

1 

125 

Nil 

1,218 

23 

1892 

15 

454 

8 

1,378 

52 

1893 

6 

33 

2 

981 

56 

IS94 

217 

Ml 

182 

1  m 

966 

41 

The  last  two  instances  are,  however,  founded  on  rea- 
sonable presumption. 

The  case  of  Baluchistan  is,  I  think,  established. 


CASES  BENEFITED  AND  OTHEEWISE  BY 
HILL  CLIMATE  IN  INDIA. 

BY  ARTHUR  JOHN  WEATHERLY,  M.K.O.S.,  L.R.O.P., 
Kurseonff. 

Let  me  begin  by  saying  no  cases  of  dysentery,  con- 
valescents from  acute  congestion  of  the  liver,  advanced 
phthisis,  and  advanced  organic  heart  disease  should 
be  sent  to  the  hills.  It  might  seem  superfluous  to  say 
this  if  I  had  not  over  and  over  again  seen  such  eases 
sent  up. 

With  the  very  utmost  care  as  regards  food  and 
water  and  hygienic  surroundings,  most  cases  of  dysen- 
tery, whether  acute  or  chronic,  go  steadily  to  the  bad, 
especially  if  in  the  hills  in  the  rainy  season  ;  but  if  after 
patients  are  thoroughly  cured  of  the  dysentery  they 
come  to  the  hills,  they  generally  pick  up  quickly  and 
seldom  have  any  relapse. 

Though  acute  cases  of  congestion  of  the  liver  do 
badly,  slight  cases  do  well  enough  with  care,  the  risk 
being  in  chills,  and  abscess,  following  acute  congestion, 
h  fairly  common.  The  congestion  of  the  liver  coming 
on  with  or  in  the  course  of  malarial  fevers  does  well  as 
a  rule,  though  I  have  had  several  obstinate  cases  of 
malarial  fever,  with  congestion  of  the  liver,  coming  to 
the  hills  in  the  cold  weather,  which  have  resisted  aU 
treatment,  but  which  have  done  well  from  the  moment 
they  got  down  the  hills,  and  have  been  better,  in  spite 
of  the  journey,  before  reaching  Calcutta,  and  a  sea 
voyage  has  in  each  case  led  to  permanent  recovery. 
Cases  of  advanced  phthisis  ought  never  to  be  sent  to 
the  hills,  and  only  early  cases  in  the  cold  weather.  The 
advanced  cases  I  have  seen  here  all  got  very  rapidly 
worse,  though  the  early  cases  have  done  very  fairly 
well  in  the  cold  weather,  if  bright  and  dry.  From 
a  personal  knowledge  of  the  climate  and  country,  I 
cannot  too  strongly  urge  on  medical  men  in  India, 
when  at  all  possible,  to  send  their  phthisical  cases  to 
the  Orange  Free  State  of  South  Africa.  Over  and  over 
again,  when  in  South  Africa,  and  before  and  since,  have 
I  seen  this  disease  cut  short  by  a  residence  in  the  high  dry 
Karoo  land  of  the  Cape,  and  every  day  accommodation 


for  invalids  is  increasing,  and  railways  run  from 
various  Cape  ports  right  into  this  country.  Though  I 
have  had  one  exceptional  case  of  advanced  organic 
disease  of  the  heart  do  well  here,  yet,  as  might  be  sup- 
posed, such  disease  not  only  derives  no  benefit  but  gets 
rapidly  worse.  I  have  had  some  few  cases  which  have 
developed  enteric  fever  symptoms  nhortly  after  coming 
up  irom  the  plains,  but  all  have  done  very  well,  and  so 
do  convalescents  from  enteric,  if  careful  to  guard  against 
chill,  and  after  all  enteric  symptoms  have  disappeared, 
such  cases  regain  their  normal  health  remarkably 
quickly.  All  malarial  diseases  and  fevers,  whether 
called  "malarial,"  "bilious  remittent, "" typho-mala- 
rial, "  etc.,  showing  by  the  effect  of  quinine  whether 
they  are  malarial  or  not,  and  diseases  with  any  malarial 
taint,  except  dysentery,  and  if  with  no  advanced  conse- 
quent organic  disease,  do  very  well ;  and  for  all  such 
eases  the  benefit  derived  from  a  hill  climate  is  great. 
Even  with  a  moderately  enlarged  liver  such  cases  do 
well,  and  I  have  seen  some  cases  of  enormous  splenic 
enlargement  from  malarial  poisoning  get  rapidly 
well.  Cises,  however,  of  splenic  enlargement  with  mark- 
ed ancemia  requii-e  a  long  sea  voyage,  such  as  the 
voyage  round  the  Cape  home,  if  fi'esh  meat,  milk,  and 
anti-scorbutic  remedies  are  can-ied. 

Rheumatism  is  uncertain,  some  cases  doing  remark- 
ably well  and  others  badly,  and  the  same  may  be  said 
of  asthma,  some  of  the  latter  eases  never  getting  an 
attack  while  in  the  hills,  while  always  suffering  more 
or  less  in  the  plains,  and  vice  versa.  A  good  deal  de- 
pends on  the  time  of  year  such  cases  are  sent  up. 

Cases  of  anaemia  are  much  benefited  if  taking  things 
easy  at  first  and  leading  a  lazy  life  and  not  lured  by 
the  bracing  air  into  over-exertion  and  chills.  Cases 
of  syphilis  can  be  safely  put  on  a  long  mercurial  course 
in  the  hills  with  no  bad  results,  if  not  much  deteriorated 
by  long  plains  residence.  Chi-onic  bronchitis  does 
not,  as  a  ride,  do  well  in  adiUts,  though  children  recover 
well  and  easily.  All  functional  diseases  of  the 
stomach  do  well,  as  also  gastric  catarrh. 

Cases  of  menorrhagia  do  well  if  malaria  is  at  the 
root  of  the  trouble,  otherwise  treatment  is  disappoint- 
ing. Other  diseases  of  women  do  well,  though  in 
very  many  cases  a  short  change  to  Em-ope  does  more 
pennanent  good  than  a  long  trip  to  the  hills,  various 
other  causes  operating  to  make  the  former  more  useful. 

If  for  any  reason  mental  cases  cannot  be  sent 
out  of  India,  then  unquestionably  a  hill  climate  im- 
proves the  patient ;  if  in  nothing  else,  at  least  in  tone 
and  physical  strength.  Unless  unusually  robust,  I 
think  confinement  cases  ought  to  be  sent  to  the  hills  ; 
though,  of  course,  the  journey  is  against  this  in  many 
cases. 

It  is  risky  to  send  cases  of  diarrhoea  in  adults 
to  the  hills,  especially  as  the  rains  begin,  whereas  in 
children,  especially  young  infants,  the  worse  the  diarr- 
hoea the  quicker  they  come  to  the  hills  the  better, 
especially  if  weather  is  very  hot  in  the  plains.  _  Case 
for  operation,  except  liver  abscess,  do  well.  ^  Finally, 
all  cases  of  nervous  exhaustion,  general  debility,  boils, 
carbuncles  and  skin  diseases  from  long  residence  in 
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the  plains  do  exceedingly  weU  in  tlie  hills,  and  if  some 
of  them  do  not  get  quite  cured,  they  derive  great  relief 
till  such  a  time  as  it  is  convenient,  or  the  season  suits 
for  them  to  take  a  long  sea  voyage,  or  residence  in 
Europe  to  complete  the  cui'e. 

It  may  not  be  out  of  place  to  mention  those  diseases 
very  rarely  seen  among  residents  in  the  hills.  These 
diseases  are  enteric  fever,  diptheria,  and  rheumatism, 
while  heart  and  kidney  diseases  are  very  uncommon. 
Diseases  of  the  nervous  system  are  far  less  common 
than  in  the  plains,  and  lung  diseases  nearly  always  to 
be  traced  to  some  great  caielessness.  Among  visitors, 
"hill"  diarrhcea  is  unfortunately  rather  common, 
whereas  residents  rarely  suffer  in  this  way. 

A  most  common  hill  disease,  and  one  apt  to  be  over- 
looked in  Europeans,  and  often  disguised  by  symptoms 
totally  different  to  those  described  in  our  text-books, 
is  round  worms. 

To  recapitulate  then,  no  advanced  cases  of  organic 
disease  should  be  sent  to  the  hills,  except  splenic  disease, 
if  not  too  chronic,  and  if  a  sea  voyage  is  impossible. 

And  here  let  me  point  out  a  use  of  the  hills  as  a 
halting  place  till  such  a  time  as  cases  requiring  sea  air 
or  a  change  to  Europe  or  out  of  India  can  get  such 
change. 

It  is  not  always  convenient  or  suitable  to  send  .  such 
cases  at  once  to  sea ;  for  how  often  do  we  not  see  deaths 
on  board  steamers  a  few  days  out,  or  patients  arriving 
in  London  only  to  die  a  week  or  so  after  in  some  hos- 
pital. I  think,  therefore,  the  hills  should  be  used 
oftener  as  a  temporary  halting  place  till  such  a  time, 
as  it  can  be  more  clearly  seen  that  a  sea  voyage  will  do 
good,  the  time  of  year,  time  of  arrival  in  England  or 
elsewhere  often  not  being  taken  into  considei-ation  in 
shipping  unfortunate  patients  off  at  a  moment's  notice. 

Finally,  let  all  medical  men  in  sending  cases,  how- 
ever trivial,  to  the  hills,  insist  on  their  patients  taking 
the  very  strictest  precaution  against  chdls  in  the  way 
of  clothing  and  changing  such  clothing  at  once  after 
exercise,  for  it  is  this  liability  to  chill  and  this  careless- 
ness in  guarding  against  it  which  makes  the  hills  less  of 
a  sanitarium  than  they  should  be,  and  leads  to  hill 
diarrhoea  and  dysentery  and  other  complaints,  which 
need  very  seldom  happen  if  proper  care  be  taken. 


ABSTRACT. 

Dr.  J.  Morton^  in  a  paper  on  "  Missourie  as  a  Health  Resort," 
said  that  the  temperature  resembled  that  of  Western  Europe, 
thiit  it  never  fell  below  zero.  In  point  of  situation  and  climate, 
only  Missourie  was  superior,  in  his  opinion,  to  any  hill  station  in 
India.  From  its  situation  and  medium  height  (7,433  feet),  it 
afforded  the  beneficent  influeiice  of  an  inland  Himiilayan  climate, 
which  consisted  in  a  diminshed  atmospheric  pressure,  rapid  eva- 
poration and  protection  from  all  but  S.-W.  winds.  The  average 
rainfall  was  90  inches  with  8  inclies  snowfall.  Missourie  was  the 
safest  place  in  India  for  cholera,  only  a  few  imported  cases  have 
occurred  within  the  last  ten  years.  Tuberculosis  in  its  early 
stages  was  much  benefited,  and  even  in  advanced  stages  he  be  - 
lieved life  was  prolonged,  as  in  one  case  quoted.  Cancer  is  rarely 
met  with.  Ilill  diarrhoea  and  dysentery  were  dying  out.  Mis- 
sourie especially  benefite  d  victims  of  malarial  cachexia.  Typhoid 
fever,  he  believed,  was  rarely  met  with.  This  was^ar  excellence 
the  health  resort  for  children.    Of  late  years  much  has  been 


done  as  regards  drainage,  water-supply  and  general  conservancy. 
The  water-supply  is  from  the  rocks  above,  and  its  sources  were 
well  protected.  It  was  distril)uted  in  galvanised  pipes.  There 
was  a  plentiful  supply  of  good  butchers'  meat,  vegetables, 
fruits,  &c. 

W.  H.  Gregg  (Calcutta)  said  that,  with  regard  to  this  subject, 
he  desired  to  note  the  accompanying  statecnent  of  vital  statis- 
tics of  Darjeeling,  which  have  been  accurately  kept  for  some 
years  past  : — 


Annual  mortality  from  dysentery  and  diarrhcea  in  Darjeeling 
Municipality  from  years  1889  to  1893  :— 


1889. 

1890. 

1891. 

1892. 

1893. 

7-83 

6-41 

6-36 

325 

2G1 

Since  1888,  when  consideriible  attention  was  drawn  to  the 
subject,  great  improvements  have  been  made  in  the  drains  and 
general  conservancj'  of  the  place.  The  consequence  is  that  the 
death-rates,  under  the  beading  dysentery  and  diarrhoea,  has 
steadily  fallen  from  7-8  to  2  Gl. 


THE  PASTEUR  INSTITUTE  AND 
VIVISECTION. 

BY  ROBERT  HARVEY,  M.D.,  F.Ii.C.P.,  D.S.O., 
Surgeon-Colvnel,  J.  2/.  S. 

Gentlemen, — The  action  of  the  Bengal  Branch  of 
the  Anti- Vivisection  Society  in  opposing  the  proposed 
Pasteur  Institute  for  India  has  made  it  necessary  that 
a  reply  should  be  made  to  their  statements,  since  they 
have  disturbed  the  minds  of  many  sensitive  and  humane 
men,  and  made  them  hesitate  as  to  whether  they  should 
subscribe  to  the  Institute.  I  would,  therefore,  as  Secre- 
tary to  the  Bengal  branch,  crave  your  indulgence  while 
I  sum  up  as  briefly  as  possible  the  arguments  for  and 
against  experiments  on  living  animals,  in  the  hope  that 
I  may  convince  doubters  that  they  are  not  only  justifi- 
able but  necessary,  and  that  they  may  give  theii'  dona- 
tions with  a  clear  conscience. 

I  shall  do  my  best  to  be  frank  and  fair,  and  may 
say  at  starting  that  I  have  carefully  read  and  considered 
all  the  anti-vivisection  literature  I  could  lay  my  hands 
on.  I  would  begin  by  pleading  for  calm  consideration 
of  the  matter,  instead  of  the  mutual  recrimination 
which  has  been  too  common  on  both  sides  in  this  con- 
troversy. We  want  less  heat  and  more  charity.  I  have 
the  highest  respect  for  the  feelings  and  motives  of  many 
of  the  opponents  of  vivisection,  and  do  not  think  that 
science  is  in  any  way  helped  by  branding  them  as 
faddists  and  fanatics,  and  I  am  equally  sure  that  the 
more  enthusiastic  among  them  have  done  theii-  own 
cause  much  harm  by  the  exaggerated  language  in  which 
they  have  denounced  the  eminent  physicians  and 
physiologists  whose  actions  they  object  to. 

The  question  may  be  looked  at  from  two  sides, 
ethical  and  scientific,  and  may  be  divided  into  two  sub- 
divisions : — 

(a)  Vivisection  proper,  which  alone  involves  cut- 
ting operations  on  living  animals. 
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(b)  Experiments  on  living  animals  not  involving 
cutting  operations. 

1.  — Involving  their  death. 

2.  — Involving  temporary  pain  or  discomfort  only. 
The  opponents  of  experimental  research  bracket  all 

these  together  under  the  one  head  of  vivisection,  which 
is,  of  course,  a  misnomer  ;  and  they  base  their  opposi- 
tion on  the  following  grounds  : — 

1.  — That  animals  have  rights  as  well  as  men  ; 
and  that  one  of  these  rights  is  to  be  saved  fi-om  cruelty. 

2.  — That  the  experiments  lead  to  little  or  no  useful 
or  practical  result. 

3.  — That  even  if  they  did,  the  cruelty  which  they 
involve  makes  them  unjustifiable,  since  man  has  no 
moral  right  to  inflict  cruelty  for  his  own  advantage. 

4.  — That  the  experiments  have  a  demoralising  effect 
on  those  who  perform  them. 

Some  extreme  partisans  would  add  with  Sir  Greorge 
Duckett  (who  declined  to  give  evidence  before  theEoyal 
Commission  appointed  in  1875  to  enquire  into  the  ques- 
tion, on  the  ground  that  he  had  no  evidence  to  ofPer), 

5.  — That  it  is  a  hellish  practice  (the  italics  are  the 
Baronet's)  and  "  goes  hand  in  hand  with  atheism." 

The  main  arguments  on  the  scientific  side  are  : — 

1.  — That  the  experiments  are  necessary  for  the 
advancement  of  knowledge,  and  that  this  necessity  is 
recognized  almost  without  exception  by  the  medical 
profession. 

2.  — That  they  have  in  fact,  "  been  of  inestimable 
service  to  man  and  to  the  lower  animals,  and  that  the 
continuation  and  extension  of  such  investigations  are 
essential  to  the  progress  of  knowledge,  the  relief  of 
suffering,  and  the  saving  of  life."* 

3.  — That  they  are  conducted  under  Parliamentary 
restriction  without  cruelty,  and  with  the  least  possible 
suffering. 

4.  — That  the  statements  of  the  anti-vivisection  party 
are  inaccurate,  exaggerated,  and  misleading. 

5.  — That  suffering  and  sacrifice  are  facts  in  nature 
which  no  declamation  can  eliminate,  and  that  the 
rights  of  man  are  superior  to  those  of  animals. 

6.  — That  the  experiments  have  no  demoralising 
effect  on  those  who  perform  them. 

We  have  here  to  do  with  questions  of  fact,  with 
matter  of  opinion,  and  above  all,  with  the  meaning  of 
words.  Vivisection  connotes  the  dissection  of  live 
animals  without  anoesthetics.  The  term  should  not 
be  used — at  least  in  my  opinion — for  experiments  per- 
formed under  chloroform,  in  which  the  animal  is 
killed  without  recovering  its  senses,  and  which  involve 
no  pain.  It  does  not  apply  to  the  killing  of  animals 
by  poison  or  by  snake  bite,  and  still  less  to  the  feeding 
of  them  with  particular  varieties  of  food,  inociilating 
them  with  disease  germs,  and  so  on,  and  thougli  the 
ant i  vivisection  party  objects  to  all  these,  they  have  no 
right  to  speak  of  them  as  examples  of  vivisection. 
Cruelty,  too,  is  another  word  into  which  the  objectors 
to  experiments  on  animals  have  rend  an  entirely  new 


*  Resolution  passed  unanimously  by  the  British  MedicrJ  Associa- 
tion at  Nottingham  ia  1892. 


meaning  not  yet  accepted  by  lexicographers,  and 
much  of  the  bitterness  of  the  controversy  has  been 
due  to  confusion  arising  from  this  difference  in  mean- 
ing.   What  then  is  cruelty  ? 

According  to  Webster,  it  is  "  an  act  which  causes 
extreme  suffering  without  good  reason."  "  A  disposition 
to  give  unnecessary  pain."  And  this,  the  accepted 
English  meaning  of  the  word,  is  that  adopted  by  the 
profession  and  by  the  physiologist.  According  to  the 
anti-vivisectionist,  as  represented  by  Miss  Power 
Cobbe,  cruelty  is  "  the  voluntary  infliction  by  a  moral 
free  agent  on  a  sentient  being  of  severe  pain,  not  bene- 
ficent to  the  sufferer  and  not  authorised  by  justice.'  * 
It  is  obvious  that,  according  as  we  use  the  word  in 
one  sense  or  the  other,  both  parties  are  right,  for  while 
the  experimenters  do  not  experiment  withoiit  good  reason 
and  have  no  disposition  to  give  unnecessary  pain,  the 
experiments  are  certainly  not  beneficent  to  the  suffer- 
ers, although  I  hey  are  often  of  the  utmost  benefit  to 
men  and  to  animals  as  a  whole.  On  the  strength  of 
this  novel  definition — entirely  unknown  to  the  English 
language — the  anti-vivisectors  denounce  the  experiments 
as  atrocious  cruelty,  diabolical  practices,  hellish  actions 
and  so  on,  brand  the  experimenters  as  monsters,  hold 
them  up  by  name  to  the  execration  of  mankind,  send 
anonymous  abuse  to  their  wives,  in  short,  forget  the 
courtesies  of  controversy  and  the  common  decencies  of 
life.  When  the  human  worm  of  an  experimentalist, 
tortured  by  their  calumnies,  denounces  their  proved  in- 
accuracies in  plain  Saxon,  they  complain  that  it  is  very 
rude  to  use  such  language  to  ladies  and  clergymen !  It 
is  greatly  to  be  regretted  that  there  is  not  better  temper 
on  both  sides,  and  "  the  retort  courteous "  is  always 
better  than  "the  lie  with  circumstance."  In  a  scientific 
discussion  we  want  facts  and  arguments,  not  personali- 
ties. It  seems  to  me  that  Miss  Cobbe's  definition  begs 
the  whole  question,  which  is.  Axe  the  experiments  cruel  ? 
The  experimentalist,  backed  by  the  dictionaries,  says, 
"No,"  because  they  are  necessary  and  productive  of 
great  good  to  men  and  animals ;  the  anti-vivisector 
throwing  like  Becky  Sharp  the  "dixionary"  out  of 
window,  and  adopting  a  ncAV  meaning  of  his  own,  to  say 
nothing  of  a  new  ethical  standard,  says  emphatically 
"Yes."  Miss  Cobbe  gives  a  clever  classification  of  sub- 
jectively defined  cruelty  into  ignorant,  careless,  wanton, 
malignant  and  interested  cruelty.  In  "  wanton  cruelty 
the  person  causing  pain  for  the  sake  of  the  emotional 
excitement  which  he  devises  from  the  spectacle,"  in 
"  malignant  cruelty  the  cruel  person  causing  pain  from 
hatred  of  his  victim,  and  taking  direct  pleasure  in  his 
pain,"  in  "interested  cruelty,  the  cruel  person  causing 
pain  wiith  or  without  reluctance,  for  ulterior  purposes 
of  his  own  or  the  benefit  of  third  parties,"  and  she 
considers  interested  cruelty  "the  most  daiigerous."  It 
is  quite  clear,  then,  that  the  assertions  of  atrocious 
cruelty  so  often  made  by  the  anti- vivisection  party 
require  to  be  received  in  a  special  sense,  and  that  they 
apply  the  word  cruelty  to  the  experiments  by  a  new 
standard  which  they  do  not  use  for  the  rest  of  the 


*  The  Modern  Rack  p.  62. 


THE  PASTEUE  INSTITUTE  AND  VIVISECTION. 


337 


world.  It  is  of  the  greatest  importance,  as  we  shall 
see  presently,  to  keep  this  constantly  in  mind. 

Having  thus  cleared  the  ground,  we  may  now  take 
in  their  order  the  main  arguments  of  the  ohjectors 
and  the  replies  to  them.  And  first  as  to  the  argument 
from  the  rights  of  animals.  The  physiologist  and  the 
physician  are  quite  willing  to  accept  the  dictum  that 
animals  have  rights,  and  that  the  right  to  he  saved 
from  ci"uelty  is  one  of  them.  They  maintain,  however, 
that  man  has  rights  as  well  as  animals,  and  that  the 
rights  of  man  are  paramount  over  those  of  animals  ; 
that  in  the  words  of  Scripture  he  has  dominion  over 
them,  when  good  reason  can  he  given  for  suhordinat- 
ing  their  rights  to  his.  Next  as  to  the  argument  from 
utility.  It  is  a  common  contention  that  the  experi- 
ments lead  to  little  or  no  useful  result,  that  they  are 
confusing  and  misleading,  hindering  and  not  helping 
the  advance  of  knowledge,  and  although  her  party 
make  less  use  of  this  argument  than  they  did  formerly. 
Miss  Cobhe's  writings  are  full  of  it.  Now,  it  is  surely 
for  the  medical  profession  to  say  whether  they  have 
been  helped  in  their  efforts  for  the  improvement  of 
medical  and  surgical  art  by  such  experiments,  and 
their  testimony  must  outweigh  that  of  women  and 
clergymen  not  specially  trained  in  physiological  or 
surgical  knowledge  ;  and  with  very  few  exceptions 
the  medical  profession  says  it  has  been  so  helped.  A 
resolution  to  this  effect  which  I  have  already  quoted 
was  passed  unanimously  at  a  general  meeting  of  the 
British  Medical  Association  at  Nottingham  in  1892. 
A  similar  resolution  was  carried  at  the  International 
Medical  Congress  in  London  in  1881.  At  the  Church 
Congress  at  Folkstone  in  1892,  telegrams  in  favour 
of  the  experiments  were  read  from  several  leading 
London  physicians,  one  from  that  great  and  good 
physician.  Sir  Andrew  Clark,  declaring  that  he  "  re- 
garded experimental  research  not  as  a  mere  privilege 
but  as  a  moral  duty."  A  Royal  Commission  appointed 
in  1875  at  the  instance  of  the  objectors,  and  which 
included  Lord  Cardwell,  Mr.  "W.  E.  Forster,  Sir 
John  Karslake,  and  Mr'.  Hutton  of  the  Spectator, 
persons  certainly  having  no  prepossessions  in  favour 
of  experiments  on  animals,  joined  in  an  unanimous  re- 
port in  which  they  say  totidem  verbis  :  "  It  would  re- 
quire a  voluminous  treatise  to  exhibit  in  a  consecutive 
statement  the  benefits  that  medicine  and  surgery  have 
derived  from  these  discoveries."  Their  general  con- 
clusions were  that  it  is  impossible  to  stop  experiments 
on  living  animals  ;  that  prevention  even  if  possible 
would  not  be  reasonable  ;  that  the  greatest  mitigations 
of  human  suffering  have  been  in  part  derived  from 
these  experiments  ;  that  by  the  use  of  antesthetics  pain 
may  in  the  great  majority  of  cases  be  altogether 
prevented,  and  in  the  remaining  cases  greatly  mitigated. 
They  went  on  to  say  "  that  the  abuse  of  the  practice  by 
inhuman  or  unskilful  persons,  in  short  the  infliction  on 
animals  of  any  unnecessary  pain,  is  justly  abhorrent  to 
the  moral  sense  of  your  Majesty's  subjects  generally — 
not  least  so  of  the  distinguished  physiologists  and  the  most 
emin''nt  surgeons  and  physicians."*  (The  italics  are  mine.) 
*  Ueport,  p  3.17, 


We  have  here,  then,  ample  professional  evidence,  and 
the  opinion  of  distinguished  laymen  convinced  by  that 
evidence,  as  to  the  utility  of  the  experiments. 

Another  point  which  they  make  is  of  practical  in- 
terest to  India,  where  the  anti-vivisectionists  wish  to 
put  an  end  to  experiments  for  the  discovery  of  an 
antidote  to  snake-poison.  "It  is  not  possible  for  us 
[they  say]  to  recommend  that  the  Indian  Grovernment 
should  be  prohibited  fi-om  pursuing  its  endeavours  to 
discover  an  antidote  for  snake  bites,  or  that  without 
such  an  effort  your  Majesty's  Indian  subjects  should 
be  left  to  perish  in  large  numbers  annually  from  the 
effect  of  such  poisons."  * 

I  may  mention  for  the  information  of  the  general 
public  that  the  discoveries  of  the  circulation  of  the 
blood,  the  physiology  of  respiration,  the  functions  of 
the  spinal  nerves,  of  the  liver  and  thyroid  gland,  the 
localisation  of  the  motor  areas  in  the  brain,  the  founda- 
tions, I  may  say  of  modern  physiological  knowledge, 
have  all  been  founded  on  the  Baconian  principle,  "  In- 
terrogate nature."  All  the  experimental  sciences  are 
dependent  on  this,  and  without  experiment  no  progress 
can  be  looked  for.  As  Miss  Cobbe  tmly  says,t  the 
experiments  constitute  "  a  method ;  "  but  it  is  precisely 
the  same  method  as  is  essential  to  all  the  experimental 
sciences,  and  physiology  dealing  with  life  and  vital 
phenomena  experiments  in  that  science  must  necessarily 
be  on  living  creatures,  since  death  puts  an  end  to  living 
functions.  You  may  object  to  the  method,  but  in 
doing  so  must  recognize  that  you  condemn  physiology 
to  stagnation,  and  with  it  put  a  stop  to  all  progress  in 
medicine  and  surgery,  which  are  founded  on  a  know- 
ledge of  physiology  and  pathology.  By  recent  improve- 
ments many  operations,  formerly  attended  by  a  very 
high  mortality,  have  been  to  a  great  extent  freed  from 
risk,  while  new  ones,  previously  undreamt  of,  have  been 
rendered  possible.  But  for  recent  experiments  on 
monkeys  no  surgeon  could  have  accurately  diagnosed 
the  site  of  a  tumour  in  the  brain.  The  modem  surgeon 
not  only  does  so,  but  successfully  removes  it.  By  the 
sacrifice  experimentally  of  a  few  sheep,  pigs,  and  fov  ls, 
antlirax,  swine  fever,  and  chicken  cholera  have  come 
under  control,  to  the  enormous  benefit  of  the  animals 
themselves,  and  the  great  profit  of  the  farmer.  It  is 
stated, +  I  cannot  of  course  vouch  for  the  figures,  that 
the  mortality  from  anthrax  has  been  reduced  from  18 
to  1  per  cent.,  that  some  3^  million  sheep  and  400,000 
cattle  have  been  inoculated  against  the  disease  in  France 
alone,  and  that  the  money  value  of  those  saved  is  some 
seven  millions  of  francs.  This  is  another  example  of 
the  utility  of  experiments,  and  we  may  say  that  their 
utility  is  now,  however  grudgingly,  admitted  by  the 
anti-vivisectionists  themselves.  "  Let  us  leave  utility 
alone,"  says  Miss  Cobbe  in  a  leaflet  called  "  A  Charity 
and  a  Controversy."  "  I  do  not  say,  and  have  never 
said,  that  vivisection  is  useless,"  says  Lord  Coleridge. 5^ 
Even  Mr.  Lawson  Tait,  the  Athanasitis  contra  mundum 
of  the  anti- vivisection  cause,  admits  "That  there  is 

*  Report,  p.  xiii.  f  The  Modern  Back,  p.  55. 

X  Medicnl  Reporter,  1890,  p.  370. 
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some  good  in  vivisection "  *  though  he  considers  it  a 
rank  discredit  to  the  profession  that  we  have  to  plead  a 
necessity  for  it  in  any  case. 

We  come  then  to  the  main  position  of  the  anti- 
vivisectionists  which  I  take  to  he: — That  even  if  the 
utility  were  proved,  the  cruelty  which  the  experiments 
involve  makes  them  unjustifiable,  since  man  has  no 
moral  right  to  inflict  cruelty  for  his  own  advantage. 
If  the  latter  part  of  this  proposition  is  true  it  must  be 
accepted  as  a  development  of  what  Miss  Cobbe  caUs  the 
"higher  expediency"  in  ethics,  a  development  in  a 
progressive  morality,  and  it  must  be  true  universally 
and  always.  You  cannot  limit  a  great  moral  principle, 
and  say  :  Thus  far  shalt  thou  come  and  no  further.  If 
it  applies  to  one  set  of  men  and  actions,  it  must  apply 
to  all.  You  cannot  divorce  it  from  its  logical  conclu- 
sions. Miss  Cobbe  defines  cruelty  as  the  infliction  of 
severe  pain  not  beneficial  to  the  sufferer,  and  she 
absolutely  refuses  to  admit  that  it  can  be  justified  by 
utility.  Let  me  quote  herself :  "  If  vivisectors  have 
ah'eady  made,  or  shall  hereafter  make,  discoveries  tend- 
ing directly  and  importantly  to  relieve  our  bodily  pains 
even  then  would  vivisection,  I  ask,  stand  justified?  Not 
so,  my  friends,  assuredly,  t"  "  If  it  appears  that  the 
practice  be  detrimental  to  the  higher  interests  (she  is 
speaking  of  moral  interests)  of  the  community,  the 
question  of  whether  it  be  useful  to  the  lower  (physical) 
interests  scarcely  deserves  serious  consideration."  +  She 
is  clearly  committed  to  the  statement,  then,  that  the 
infliction  of  severe  pain  not  beneficent  to  the  sufferer 
cannot  be  justified  on  the  plea  of  utility,  and  we  have 
seen  that  this  rule,  if  true  at  all,  must  be  of  universal 
application.  It  leads  us  by  strict  logical  necessity  to 
some  strange  conclusions.  It  might  be  held  to  forbid 
the  killing  of  ''animals  -  for  food.  It  certainly  forbids 
the  killing  of  them  in  any  but  the  least  painful  way, 
and  would  put  an  end  at  once  to  many  practices  now 
universally  followed  by  man  for  his  convenience,  or 
sport,  or  profit  (pecuniary  or  spiritual),  the  grati- 
fication of  his  personal  vanity,  or  his  bodily  appetite. 
I  will  give  specific  instances  presently,  but  the 
point  I  wish  to  insist  on  is  that  if  for  these  pur- 
poses people  other  than  physiologists  inflict  severe  pain, 
not  beneficial  to  the  sufferers,  on  sentient  beings,  they 
are  all,  according  to  Miss  Cobbe's  showing,  in  the  same 
boat  with  the  physiologists,  and  deserve  equally  with 
them  to  be  held  accountable  for  the  same  crimes  and 
denounced  in  the  same  terms.  To  use  one  set  of  terms 
for  the  physiologists,  who  at  least  profess  that  the  suffer- 
ings which  they  cause,  and  which  they  would  spare  if 
they  could,  are  for  the  benefit  of  both  men  and  ani- 
mals, and  another  entirely  different  set  for  other  people 
causing  sufferings  as  acute  to  an  infinitely  larger 
number  of  victims  for  their  own  pleasure  and  conveni- 
ence, is  distinctly  unfair  ;  and  sufficiently  accounts  for 
and  goes  far  to  justify  the  hostility  of  the  profession 
to  the  anti- vivisection  party.    Miss  Cobbe  "does  not 


*  Lancet,  1892,  Vol.  II,  p.  1302. 
t  The  Modern  Rack,  p  59. 
X  Ibid,  p,  33. 


like  sport  herself,  cannot  conceive  what  pleasure  her 
countrymen  take  in  it,"  yet  talks  of  "the  joyous  and 
open-hearted  English  gentlemen  "  who  ride  a  fox  to 
death,  and  will  not  suffer  any  one  in  her  presence  to 
compare  the  sportsman  of  the  field  with  the  sportsman 
of  the  laboratory.'' *  Yet  surely  the  fox-hunter  inflicts 
severe  pain  not  beneficent  to  the  sufferer.  She  relates 
how,  after  her  "  conversion,"  she  gave  up  fishing,  but 
"freely  admits  that  angling  scarcely  comes  under  the 
head  of  cruelty  at  all."  t  Surely  the  noble  salmon 
fighting  for  its  life  suffers  severe  pain  which  is  not 
beneficent  to  it.  If,  being  a  cold-blooded  creature,  it 
is  supposed  not  to  feel  pain,  why  all  the  virtuous  indig- 
nation over  the  "  torturing  "  of  frogs,  which  are  pro- 
bably less  sensitive  than  fish,  and  which,  moreover,  are 
in  the  majority  of  instances  rendered  quite  unconscious 
by  pithing  before  the  experiments  are  begun.  For  his 
convenience  man  constantly  inflicts  severe  pain  not 
beneficial  to  the  sufferer.  Take  the  mutilation  of 
domestic  animals.  Castration  is  vivisection  of  the 
most  painful  kind,  done  without  anaesthetics,  which  are 
required  by  law  to  be  used  in  all  scientific  experiments 
not  exempted  by  special  license.  Surely  the  operators 
in  these  cases  deserve  more  opprobrium  than  the 
physiologists ;  and  those  who  employ  them  or  take  ad- 
vantage of  their  cruel  acts,  who  drive  geldings  and  eat 
capons,  are  participators  in  the  crime.  Yet  Lord 
Coleridge  justifies  the  practice  as  "  a  matter  of  sheer 
necessity,"  admitting  for  mere  convenience  the  plea  of 
necessity  which  he  will  not  allow  the  physiologists. 
They  also  claim  that  it  is  a  matter  of  "sheer  necessity" 
that  knowledge  should  be  advanced,  and  efforts  be 
made  to  discover  the  causes  of  disease  and  the 
remedies  for  it,  for  the  far  higher  purpose  of  benefitting 
men  and  animals.  Why  should  "sheer  necessity  "  be 
allowed  to  the  one  and  disallowed  to  the  other  ?  There 
are  in  all  Europe,  according  to  Miss  Cobbe,  250 
physiologists  engaged  in  research  work,  but  many  of 
these  seldom  or  never  engage  in  vivisection  experi- 
ments. For  one  animal  subjected  to  the  experiments 
of  physiological  research  countless  thousands  are  thus 
vivisected  by  castration,  splaying,  and  caponising. 
Why  do  we  hear  of  no  demands  for  a  bill  to  compel 
all  these  operations  to  be  done  under  an  anaesthetic? 
We  venture  to  think  because  the  anti-vivisectors  know 
that  the  common  sense  of  mankind  is  against  them, 
and  that  they  would  have  no  chance  of  carrying  it. 

For  pure  sport  man  inflicts  much  severe  and  un- 
necessary pain.  I  have  already  spoken  of  hunting  and 
fishing.  The  woes  of  the  physiologist's  rabbit  are 
loudly  proclaimed,  but  of  the  enormously  larger  number 
who  are  caught  in  traps  and  have  to  endure  for  hours 
the  tortures  of  broken  limbs,  virenehed  and  mangled 
in  vain  efforts  to  escape,  we  hear  little,  and  of  the 
wriggling  of  the  tortured  worm  impaled  on  the  angler's 
hook  nothing  at  all.  The  objectors  to  experimental 
research  have  apparently  adapted  the  legal  maxim  into 
de  minimis  non  curat  anti-rwisector.  I  understand  that 
Miss  Cobbe  allows  us  for  our  health's  sake  to  kill  vermin. 
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Utility  again !  Has  not  a  mosquito  rights  ?  Is  a  bug 
not  a  sentient  being  ?  Are  their  sufferings  beneficent  to 
them  ?  For  the  sake  of  pecuniary  profit — the  basest 
of  all  motives — many  cruelties  are  committed,  but  in 
this  direction  improved  feelings  of  humanity  are  gra- 
dually interposing  barriers,  and  many  customs  once 
common  have  now  been  suppressed  and  are  punishable 
by  law.  Such  were  the  skinning  of  animals  alive  to 
get  the  fur  in  better  condition,  the  injection  of  air 
under  the  skin  to  increase  the  secretion  of  milk,  and 
so  on.  For  his  spiritual  profit  man  has  never  hesitated 
to  sacrifice  animals,  and  sometimes  his  brother  man,  to 
his  gods ;  and  while  these  bloody  rites  have  disappeared 
from  many  modern  religions  they  are  still  largely  used 
in  others.  Thousands  of  goats  and  many  cows  are 
still  sacrificed  in  India.  Are  their  sufferings  beneficial 
to  them  ?  They  are  purely  for  the  good  of  man — real 
or  imaginary — and  every  pious  Hindu  who  has  ever 
offered  a  goat  to  Kali  should  come  under  Miss  Cobbe's 
anathema.  The  vagaries  of  fashion,  the  personal  vani- 
ties of  men  and  women  are  the  cause  of  much  pain. 
The  wholesale  clubbing  to  death  of  seals,  the  destruc- 
tion of  unoffending  birds  when  fashion  decrees  that 
feathers  are  to  be  worn,  the  pain  caused  by  gag-bits 
and  bearing-reins  are  all  examples.  For  the  gratifi- 
cation of  his  appetite  man  does  not  hesitate  to  unsex 
fowls,  subject  innumerable  geese  to  grave  disease,  boil 
lobsters  alive,  and  do  other  acts  quite  as  "cruel"  as 
any  done  by  the  physiologist.  In  order  that  his  veal 
may  be  white  and  more  pleasing  to  his  epicurean  eye 
he  allows  the  butcher  to  vivisect  innocent  calves  by 
bleeding  them  to  death  by  convulsions,  and  hang  them 
up  still  living  in  his  shop,  as  Lord  Coleridge  has  seen.* 
I  think  I  have  shown  then  that,  according  to  the  anti- 
vivisection  definition  of  cruelty,  all  mankind  are  guilty 
as  well  as  the  vivisectors.  There  is  but  one  exception, 
that  I  know  of,  I  mean  the  Jains.  They  object  al- 
together to  the  taking  of  life  for  any  purpose,  eat 
neither  fish,  flesh  nor  fowl,  offer  no  sacrifices  of  blood, 
and  carrying  their  principles  to  their  logical  conclusion 
like  St.  Aloys,  "  will  not  take  the  life  of  a  flea."  Of 
course  two  wrongs  do  not  make  a  right,  and  if  the  ex- 
perimenters are  really  guilty  of  gross  cruelly,  the  fact 
that  others  are  also  guilty  would  not  excuse  them.  The 
point  I  wish  to  emphasise  is,  however,  that,  according  to 
the  anti-vivisection  definition,  they  are  on  all  fours 
with  the  rest  of  mankind.  Are  we  then  to  brand  all 
men  as  torturers,  careless  of  the  sufferings  they  inflict  ? 
Assuredly  not,  and  in  the  evolution  of  morals  which 
is  continually  going  on,  the  feeling  against  cruelty, 
and  especially  cruelty  to  animals,  is  constantly  growing, 
and  as  the  Royal  Commission  pointed  out  is 
felt  not  least  by  the  men  so  ruthlessly  denounced 
by  the  anti-vivisection  party.  These  gentlemen 
do  what  all  mankind  are  constantly  doing  :  subor- 
dinate the  interests  of  individual  animals  to  the 
general  welfare  of  humanity  and  of  animals  them- 
selves, and  they  claim  openly  and  honestly  that  their 
actions  are  altogether  justified  not  only  by  necessity 
but  by  ethics.  Justifying  themselves  they  justify  also 

*  The  Lord  Chief  Justice  of  EngUnd  on  Vivisection,  p.  13. 


all  such  actions  of  other  men  as  do  not  involve  wanton, 
unnecessary  and  objectless  suffering.  This  they  depre- 
cate as  much  as  the  most  sensitive  of  their  ojoponents. 
They  contend  that  such  pain  as  they  inflict  is  not  "un- 
necessary" pain,  not  inflicted  "without  good  reason," 
and  that  they  are  therefore  not  guilty  of  cruelty  as 
defined  by  the  dictionaries,  and  as  understood  by  the 
world  in  general.  They  contend  that  putting  their 
actions  on  a  plane  by  themselves  and  applying  to  them 
a  standard  quite  different  to  that  applied  to  others  is 
unfair,  unjust,  and  illogical.  If  the  pain  they  may 
have  to  inflict  is  necessary  in  the  interests  of  knowledge 
or  for  the  benefit  of  man  or  animals,  its  infliction  ceases 
to  be  cruelty  by  the  general  consensus  of  mankind. 
Miss  Cobbe  will  not  admit  this,  unless  the  pain  is 
beneficent  to  the  sufferer.  She  expressly  allows 
as  not  constituting  cruelly  corrective  punishments, 
as  when  a  father  flogs  his  child  to  cure  him  of 
lying,  surgical  operations  as  when  a  dentist  tor- 
tures his  victim  to  relieve  him  of  a  still  more  tor- 
turing tooth,  or  a  surgeon  amputates  a  limb  to  save  a 
life.  By  a  curious  mental  process  she  brings  into  her 
exceptions  to  cruelty  punishments  authorized  by 
justice.  Her  commonsense  compels  this.  Yet  how 
does  it  conform  to  her  main  premiss  ?  It  may  be 
argued  that  most  of  the  punishments  awarded  by  the 
laws  may  have  a  correctional  value  and  so  be  beneficent 
to  the  sufferers,  but  how  about  capital  punishment  ? 
That  is  not  and  cannot  be  beneficent  to  the  sufferer, 
however  much  it  may  benefit  mankind  by  deterring 
others  fi'om  like  offences.  It  is  "  utility  "  pure  and 
simple,  and  serves  to  show  how  unpractical  and  imprac- 
ticable her  definition  of  cruelty  is,  since  it  has  to 
contain  a  clause  going  dii'ectly  contrary  to  its  owti 
main  principles.  The  ordinary  definition  is  plain, 
logical  and  straightforward,  and  all  men  will  agree 
that  the  infliction  of  pain  without  good  reason,  the 
dhpof^ition  to  inflict  pain,  constitutes  cruelty,  and  that 
cruelty  should  be  put  down  and  punished.  We  acquit 
of  cruelty  all  people  who  from  ignorance  or  carelessness 
cause  unnecessary  pain,  though  those  probably  cau'-e 
more  suffering  in  the  woild  than  all  the  wilful  cruelties 
ever  committed.  We  "  do  not  believe  that  the  gentle 
ladies  and  refined  gentlemen — to  quote  Lord  Coleridge 
— who  subject  their  horses  to  cruel  pain  day  by  day  or  > 
year  by  year  by  means  of  gag-bits  and  bearing-reins, 
have  ever  seriously  thought,  or  perhaps  really  know, 
what  they  are  doing."  "  There  is  no  cruelty  as  cruel  as 
ignorance, "  says  Sir  William  Gull.  The  sheer  igno- 
rance of  the  mothers  of  India  causes  in  this  City  of 
Calcutta  the  premature  death  of  hundreds  or  thousands 
of  children  every  year  by  most  painful  diseases.  Yet 
I  know  no  mothers  who  are  more  tenderly  fond  of  their 
children.  The}^  are  not  cruel,  they  only  do  not  \auder- 
stand.  I  need  not  dwell  on  the  general  cruelty  of 
nature  "  red  in  tooth  and  claw  with  ravine."  Nor  on 
the  cruelty  of  war.  War  is  often  necessary,  but 
modern  civilization  has  done  much  to  mitigate  its  worst 
horrors.  As  practical  men,  we  have  to  deal  with  facts 
as  we  find  them.  They  are,  as  Bui-na  says,  "  chiels 
that  winna  ding  and  canna  be  disputed." 
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I  may  now  go  on  to  the  supposed  "  demoralising  " 
effect  of  the  experiments  on  those  who  perform  them. 
It  is  much  insisted  on  in  the  writings  of  the  anti- 
vivisection  party,  but  is  based  on  a  priori  assumption 
which  even  Miss  Cobbe  cannot  admit  as  altogether  valid. 
"  Some   of  our  anti- vivisection  friends  have  a  little 
misused  the  term 'demoralising.'   They  have  supposed 
that  a  man  who  does  things  so  cruel  to  animals  must 
necessarily    become  thoroughly  heartless,  altogether 
inhuman  towards  men  and  women,  base  and  brutal  in 
every  sense  .  .  .  But  there  is  "some  mistake  here.*"  Of 
course  there  is ;  and  the  statement  of  some  of  our  anti- 
vivisection  friends  is  as  little  consonant  to  a  knowledge 
of  human  nature  as  to  charity.    There  are  no  keener 
fishermen  than  the  clergy.    Yet  the  contemplative 
man's  recreation  involves  the  grossest  treachery'  the 
most  deliberate  deceit,  to  say  nothing  whatever  of  its 
cruelty.    ^V^e  do  not  find,  however,  the  clergy  demora- 
lised or  converted  into  monsters  "base  and  brutal  in 
every  sense,"  and  I  know  no  more  genuinely  pious  book 
tlian  the  work  of  that  quaint  old  cruel  coxcomb,  Isaac 
^Valton.    I  am  proud  to  number  among  my  friends 
several  of  the  gentlemen  who  are  labelled  "  vivisection- 
ists"  in  Miss  Oobbe's  Index,  and  know  them  to  be 
humane  and  honourable  men.  The  profession  recognizes 
this  and  honours  them,  and  while  many  of  us,  includ- 
ing myself,  never  have  done  or  witnessed  an  experiment 
in  vivisection,  we  recognise  the  help  that  these  men 
have  given  us,  and    stand  shoulder  to  shoulder  to 
vindicate  them  and  their  work.    I  am  not  constrained 
to  deny,  I  will  freely  admit,  that  many  cruelties  have 
been  performed  by  experimenters.    Cruel   men  may 
exist  in  the  medical  profession  as  elsewhere,  and  should 
be  dealt  with  in  the  same  way.    In  ancient  days,  too, 
"  harder  the  times  were,"  and  I  have  already  pointed 
out  that  many  forms  of  cruelty  formerly  common  are 
now  suppressed  by  law  and  public  opinion.    Many  of 
the  specific  instances  cited  in  the  book  called  the  Nine 
Circles  are  of  this  nature,  and  would  no  longer  be 
tolerated.    At  page  95  for  instance  is  a  case  dating 
from  1755.    Yet  they  are  constantly  alluded  to  as  if 
they  were  occurrences  of  to-day.    I  contend,  however, 
that  under  present  restrictions,  the  rights  of  animals 
are  as  well  safeguarded  as  it  is  possible  to  make  them. 
-    By  "The  cruelty  to  Animals "  Act,  1876,  39  and  40 
Victoria,    C.  77,  passed  with  the  assent  and  consent 
of  the  medical  profession  in  England,  all  experiments 
are  regulated.    Its  chief  provisions  are  as  follows : — 
Painful  experiments  on  animals  are  prohibited,  under 
heavy  penalties,  except  sulijeet  to  the  restrictions  im- 
posed b}^  the  Act.    The  restrictions  are  that  the  experi- 
ment must,  in  every  case,  be  for  medical  or  physiologi- 
cal purposes  ;  that  the  operator  must  be  licensed  under 
t  :e  Act  ;  that  the  animal  must  be  under  an  anaesthetic 
and  must  be  killed  before  it  recovers  therefrom  if  it 
be  seriously  injured,  or  the  pain  bo  likely  to  continue  ; 
and  that  the  experiment  must  not  be  performed  as  an 
illustration  of  a  public  lecture,  or  for  the  purpose  of  ob- 
taining manual  skill.    Most  of  these  restrictions  may. 
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however,  be  relaxed  on  a  certificate  being  obtained,  in 
manner  provided  by  the  Act,  setting  forth  valid  reasons 
for  such  relaxation.  There  are  also  special  restrictions 
as  to  the  performance  of  painful  experiments  on  horses, 
asses,  mules,  dogs  and  cats.  No  public  exhibition  of 
painful  experiments  may  be  given  or  advertised.  Per- 
sons aiding  or  performing  such  experiments  illegally 
are  subject  to  penalties.  Licenses  are  granted  by  the 
Secretary  of  State,  who  has  powers  to  compel  the  regis- 
try of  places  in  which  such  experiments  are  to  be  per- 
formed, to  cause  such  places  to  be  visited  by  inspectors, 
and  to  dii-ect  any  person  making  such  experiments  to 
report  the  results  to  him.  Application  for  licenses 
must  be  signed  by  one  or  more  of  the  presidents  of 
certain  medical,  surgical,  and  scientific  bodies 
specified  in  the  Act,  and  countersigned  by  a  university 
professor  of  physiology,  medicine,  anatomy,  medical 
jurisprudence,  materia  medica,  or  surgery,  not 
being  the  applicant  himself.  A  judge  has  power  to 
license  such  experiments  when  he  deems  them  essential 
for  the  purposes  of  justice  in  a  criminal  case.  No 
prosecution  under  the  Act  can  be  instituted  against  a 
licensed  person  without  the  assent  in  writing  of  the 
Secretary  of  State.  The  Act  does  not  apply  to  inver- 
tebrate animals.  It  is  a  mistake  to  suppose  that  licenses 
are  easy  to  obtain,  and  exemptions  from  restric- 
tions are  not  given  without  cause  shown.  The  vast 
majority  of  the  experiments  performed  under  the  Act 
involve  no  vivisection,  a  large  number  involve  little  or 
no  pain,  less  pain  for  example  than  that  to  which  so 
many  of  us  have  cheerfully  submitted  from  my 
friend  Professor  Haffkine.  This  is  one  proof  that  the 
statements  of  the  opponents  of  the  Act  are  exaggerat- 
ed and  misleading.  To  judge  by  their  writings  it 
might  be  supposed  that  the  torture  of  animals  was  the 
daily  pastime  of  the  medical  profession. 

I  have  waded  thi'ough  a  mass  of  their  literature  for 
the  purpose  of  this  paper,  and  the  perusal  makes  me 
understand  as  never  before  how  the  agitation  is  manu- 
factured and  maintained.  It  also  enables  me  to 
sympathize  with  the  movement  to  some  extent.  I  hate 
cruelty  as  much  as  most  people,  and  I  can  understand 
the  indignation  excited  in  imaginative  and  tender 
minds  by  reading  the  bold,  blank  horrors  of  the 
anti-vivisection  books.  These  say  little  or  nothing  of 
the  object  of  the  experiments  ;  the  use  of  ansesthetics 
is  either  not  mentioned  or  brushed  aside  as  not  really 
abolishing  pain,  the  results  are  sneered  at  as  useless, 
symptoms  occiuTing  in  insensible  animals  are  accepted 
without  question  as  evidence  of  acute  agony,  and  so 
on.  The  writer's  imagination  riots  in  han'owing  des- 
criptions, and  ladies  ignorant  of  physiology,  ignorant 
of  science,  ignorant  of  all  but  of  goodness  and  kind- 
ness, "  whose  soft  blue  eyes  are  tender  over  drowning 
flies"  believe  it  all,  and  are  horrified  accordingly. 
Who  shall  blame  them  ?  The  very  writers  themselves 
are  to  some  extent  self-deceived.  They  have  at 
least  by  a  long  contemplation  of  one  set  of  facts  (or 
fancies)  got  to  attach  an  importance  to  those  out  of  all 
proportion  to  their  intrinsic  weight.  They  shriek,  as 
we  have  seen,  over  the  "agonies"  of  the  frog,  while 
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justifyiug  the  torture  of  the  snfPering  salraon;  eat  their 
veal  and  foie  gras  contentedly,  and  bemoan  the  woes 
of  the  rabbit  used  for  the  advancement  of  learning, 
while  ignoring  the  thousands  of  these  same  rabbits 
killed  in  gins  and  snares.  That  many  of  their  state- 
ments are  exaggerated  and  distorted  can  be  proved  up 
to  the  hilt.  In  the  first  edition  of  the  anti-vivisec- 
tionist  bible  "The  nine  circles,"  it  is  stated  by  Miss 
Power  Cobbe  that  whenever  anfesthetics  wei'e  used  the 
fact  is  mentioned  in  the  text.  Professor  Horseley  show- 
ed that  out  of  the  26  experiments  involving  cutting 
operations  recorded  in  the  book,  as  performed  by 
English  scientists,  and  in  aU  of  which  anaesthetics  were 
used,  the  fact  was  not  mentioned  at  all  in  twenty,  and 
only  stated  without  qualification  in  two  of  the  remain- 
ing six.  At  page  247  of  her  autobiography  she  states 
that  the  Society  for  the  Prevention  of  Cruelty  to  Ani- 
mals laudably  exerted  itself  to  stop  certain  cruelties  in 
France,  and  appealed  to  the  Emperor  to  interfere,  not 
perhaps  very  hopefully,  since,  as  she  had  heard, 
Napoleon  III  was  in  the  habit  of  attending  these 
hideous  spectacles  in  his  own  imperial  person.  "She 
had  heard."  My  honourable  and  learned  friend  who 
heads  the  anti-vivisection  movement  in  Bengal  will  tell 
you  that  "I  have  heard"  is  not  evidence.  Surely, 
gentlemen,  recklessness  of  accusation  can  go  no  further. 
To  deliberately  assert  that  a  fact  has  been  mentioned 
in  every  case  when  it  is  omitted  in  20  out  of  26,  to 
level  an  accusation  of  the  most  monstrous  kind  against 
a  man  on  the  strength  of  "I  have  heard,"  quite  passes, 
it  seems  to  me,  all  fair  controversial  limits,  and  cannot 
be  excused  on  the  ground  that  the  narrator  was  misled. 
Grood  faith  ceases  to  be  such  unless  reasonable  pains  are 
taken  to  ensure  accuracy.  As  Professor  Horsley 
rightly  said  at  Folkstone  :  "  No  man,  be  he  bishop  or 
layman,  has  the  right  to  publish  defamatory  statements 
against  a  man  or  a  body  of  men  without  having  taken 
the  pains  amply  to  substantiate  his  position.''  I  have 
the  greatest  possilie  respect  for  Miss  Cobbe,  mucli  as  I 
dislike  her  "methods."  I  have  no  doubt  she  believed 
in  all  good  faith  what  she  was  saying.  She  was  grossly 
misled,  as  she  has  frankly  acknowledged.  No  great 
cause  was  ever  gained  without  enthusiasm,  but  legiti- 
mate enthusiasm  must  restrain  itself  to  facts.  Now, 
it  is  untrue  and  exaggerated  statements  of  this  kind 
which  form  the  basis  on  which  most  of  the  anti-vivisec- 
tionists  rest  their  opposition.  The  exposure  of  their 
inaccuracies,  however,  though  sufficient  for  tlioughtful 
meu,  has  little  efEect  on  the  idee  fixe  oi  the  anti-vivisec- 
tionists.  The  untrue  statements  are  put  aside  as  regret- 
table mistakes  of  no  consequence,  mere  side  issues  which 
do  not  effect  the  main  principle,  and  the  flood  of  garbled 
exaggerated  misapprehended  accounts  of  cruelty  goes 
steadily  on,  producing  its  natural  effect  on  ignorant 
people  who  know  nothing  of  the  real  merits  of  the  case. 
The  party  has  become  quite  irreconcilable,  and  not  con- 
tent with  opposing  vivisection  properly  so-called,  now 
aj)pear  to  "  go  it  blind,"  as  the  Americans  say,  against 
all  experiments  for  scientific  purpose.  They  are  specially 
severe  on  those  in  which  disease  is  imparted  to  animals 
for  the  purpose  of  studying  its  pathology  and  discovering 


remedies  for  it.  But  medicine  is  a  progressive  science  ; 
we  are  all  striving  to  improve  it,  and  as  we  have  seen 
improvement  is  impossible  without  inteiTOgation  of 
Natui'e,  i.e.,  without  experiments.  If  experiments  on 
animals  carefully  directed  to  a  given  point  for  a  special 
purpose  are  not  allowed,  we  have  to  experiment  in  a 
clumsy,  incomplete,  and  indecisive  manner  upon  man 
himself.  We  must  remember  that  it  was  by  experiments 
mainly  of  this  nature  that  the  discoveries  which  have 
been  so  fruitful  to  animals  themselves  were  made,  and 
that  anthrax,  swine  fever,  chicken  cholera,  have  been 
robbed  of  their  teiTors,  and  that  the  chief  hope  and 
promise  of  future  advance  lies  in  their  continuance. 
Yet  all,  painless  and  painful  alike,  are  objected  to  by 
the  anti- vivisection  irreconcilables  on  the  ground  that 
"  no  line  can  be  drawn  between  experiments  ^jer  se 
almost  harmless  and  those  which  involve  gross  cruelty," 
and  that  "  if  it  be  found  impossible  to  separate  the  use 
of  a  thing  from  the  abuse,  and  that  abuse  amount  to  a 
great  moral  offence,  then  it  becomes  needful  to  prohibit 
the  use."  *  This  is  a  mere  2^  titio  principH.  It  assumes 
that  it  has  been  found  impossible  to  avoid  abuse.  This 
the  profession  denies,  and  I  trust  I  have  proved  to  you 
rightly  denies. 

I  mentioned  among  the  objections  the  opinion  of  a 
gentleman  who,  knowing  nothing  on  the  subject,  de- 
nounced the  experiments  as  hellish  practices  going  hand 
in  hand  with  atheism.  It  would  not  be  worth  while 
noticing  this,  but  that  in  many  other  instances  the  same 
feeling  is  expressed  in  less  crude  terms.  The  opponents 
of  the  experiments  are  largely  ladies  and  clergymen  of  a 
particular  cast  of  religious  mind,  and  a  good  deal  of  the 
agitation  seems  to  be  directed  against  science  as  op- 
posed to  religion.  "  Science  falsely  so-called,"  they 
are  fond  of  calling  it  in  the  words  of  St  Paul.  But 
science  is  knowledge,  the  pursuit  of  truth  is  her  end, 
and  truth  cannot  be  hostile  to  truth.  She  is  in  no 
sense  hostile  to  religion,  though  she  may  occasionally 
come  into  collision  with  particular  errors  commonly 
held  to  be  part  of  religion,  but  not  really  so,  such  as 
the  doctrine  that  the  sun  went  round  the  world,  the 
world  was  created  in  six  days,  and  so  on.  Still  there  is 
undoubtedly  an  opinion  in  the  so-called  religious  world 
that  scientific  men  are  hostile  to  religion,  materialists, 
agnostics,  atheistst  and  what  not;  and  this  is  constantly 
cropping  up  in  the  anti-vivisection  literature.  The 
experimenters  are  solemnly  warned  by  texts  and  other- 
wise as  to  the  fate  probably  in  store  for  them  hereafter. 
It  is  strange  that  it  was  these  same  people  or  others 
of  a  like  kind  who,  when  medical  science  invented  a 
means  of  alleviating  the  "  tortures  "  of  child-birth, 
denounced  the  invention  as  an  impious  attempt  to  save 
women  from  the  punishment  rightly  inflicted  on  them 
by  an  offended  deity.  It  is  they  who,  on  the  highest 
moral  grounds,  have  been  the  indb-ect  means  of  ex- 
tending to  an  incredible  extent  those  venereal  diseases 


*  The  Modern  Rack,  p.  54. 
f      The  contemplative  atheist  is  raie,  and  yet  they  seem  to  be 
more  than  they  are,  because  all  they  that  condemn  a  received 
religion  or  superstition  are  by  the  adverse  part  branded  with  the 
name  of  atheists." — Bacon. 
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whicli  are  sapping  the  streughh  of  our  armies,  and  in- 
volving untold  sufiering  to  a  large  number  of  innocent 
women  and  unborn  children ,  utterly  regardless  of  con- 
sequences, so  long  as  vice  is  not  recognised  by 
the  State.  They  plead,  of  course,  that  they  are 
not  accountable  for  the  effects  of  the  wrong  actions  of 
others,  but  it  seems  to  me  that  when  it  is  known 
that  certain  preventable  effects  are  certain  to  arise, 
those  who  prevent  others  from  preventing  them 
are  morally  responsible  for  the  consequences.  The 
r.ivages  of  syphilis  cause,  I  have  no  hesitation  in 
saying  it,  more  misery  and  suffering  than  all  the 
experiments  on  animals  put  together,  yet  medical  men 
who  wish  to  prevent  the  one  are  denounced  almost  as 
loudly  as  those  who  perpetrate  the  other.  The  posi- 
tion of  the  party — for  it  is  practically  the  same  party 
— on  the  two  questions  is  I  maintain  hardly  consistent, 
however  it  may  accord  with  their  idea  of  high  mora- 
lity. Texts  are  double-edged  weapons,  and  if  it  may 
be  done  without  irreverence  the  experimenters  may 
remind  their  opponents  that  the  Christ  to  whom  Lord 
Coleridge  appeals  in  his  concluding  sentence  is  He  who 
said  :  "  Ye  are  of  more  value  than  many  sparrows," 
and  thought  it  right,  as  most  anti-vivisectors  believe,  to 
sacrifice  a  whole  herd  of  swine  to  relieve  one  possessed 
with  a  devil. 

It  seems  to  me  from  a  careful  perusal  of  the  anti- 
vivisection  literature  tliat  the  bulk  of  the  opposition  to 
experiments  is  founded  on  ignorance,  on  taking  for 
granted  as  truth,  untrue  T)r  grossly  exaggerated  state- 
ments, on  a  recital  of  old  horrors,  the  repetition  of  which 
is  impossible  to-day,  at  least  in  England,  on  a  misuse  of 
plain  English  words,  and  the  treatment  of  physiologists 
as  a  race  apart,  to  be  tried  by  quite  other  standards  than 
the  rest  of  mankind.  It  is  only  by  lightening  the  dark- 
ness of  ignorance  that  we  can  hope  to  overcome  the 
opposition.  Much  of  it  is  sentimental,  much  unreal, 
and  while  I  believe  that  there  are  many  anti-vivisectors 
who,  if  bitten  themselves  by  a  rabid  animal,  would 
carry  their  conviction  to  a  logical  conclusion  and  die 
of  hydi'ophobia  rather  than  resort  to  Pasteur — there 
are  many  who  would  not — and  I  think  there  are  few 
of  those  most  strongly  opposed  to  it,  who  would  not 
if  the  case  was  in  one  near  and  dear  to  them,  be  ready 
to  say  :  "  Oh  bother  consistency  !  What  are  twenty 
rabbits  to  the  life  of  our  child."  A  good  example 
of  this  was  given  by  Professor  Horseley  at  Eolkstone. 
The  Duke  of  Newcastle  was  Vice-President  of  an  Anti- 
vivisection  Society.  His  brother  was  bitten  by  a  clog. 
The  dog  was  killed,  and  the  Duke  took  its  body  to 
Professor  Horsley  at  the  Brown  Institution.  He  was 
told  that  the  question  whether  the  animal  was  mad 
could  only  be  settled  by  inoculation  experiments. 
The  Duke  assented,  and  frequent  inquiries  were  made 
by  a  member  of  the  family  to  ascertain  the  results. 
Another  good  illustration  of  the  illogical  position  of 
the  anti- vivisection  party  was  given  at  Eolkstone  by 
Bishop  Moorhouse,  who  is  reported  to  have  said  that 
he  would  "  abstain  from  animal  food  if  any  one  woidd 
show  him  how  he  coiild  live  without  it  and  keep  his 
voice."  Here  is  the  barest  "  utility,"  a  great  principle 


sacrificed  to  a  personal  end.  Yet,  while  the  throat 
of  the  clergy  is  sacred,  the  throats  of  the  thousands 
who  perish  annually  of  diphtheria  are  to  go  unrelieved, 
to  save  a  few  horses  from  an  operation  Avhich  does 
them  no  harm  and  causes  but  trilling  pain.  In  my 
presidential  address  you  may  remember  I  pointed  out 
how  the  new  treatment  for  diphtheria  could  not  be 
utilized  in  India  for  want  of  a  Pasteur  Institute.  Even 
as  I  spoke  a  tenible  illustration  of  my  remarks 
was  in  progress,  and  one  of  the  best  and  noblest  and 
most  enlightened  of  Indian  Princes  was  going  to 
his  death  from  a  disease  which,  when  taken  early, 
is  probably  almost  always  amenable  to  the  new 
method  of  treatment.  H.  LI.  the  Maharajah  of  Mysore 
has  just  died  of  diphtheria,  and  the  conventional  "  all 
that  could  be  done  was  done  "  by  the  most  skilled 
medical  attendance,  is  true  in  a  limited  sense  only,  since 
if  Behring's  Antitoxin  had  been  available,  his  most 
valuable  life  might  have  been  spared. 

I  hope,  gentlemen,  I  have  said  enough  to  convince 
the  outside  public  that  scientific  research  is  necessary 
to  the  advancement  of  knowledge,  and  in  the  interests 
of  both  men  and  animals  ;  that  it  involves  no  cruelty, 
properly  so-called,  and  very  much  less  pain  and  suffer- 
ing than  many  other  things  sanctioned  by  reason  and 
by  the  universal  custom  of  mankind ;  that  it  is  safe- 
guarded from  abuse  by  sufficient  legal  restrictions,  and 
that  sensitive  and  humane  men  may  lend  it  their  moral 
and  material  support  with  the  clearest  of  consciences. 
When  mankind  has  been  converted  to  Miss  Cobbe's  new 
definition  of  cruelty,  when  all  have  become  vegetarian, 
no  longer  think  it  right  to  follow  the  sports  of  the  field, 
to  defend  themselves  from  the  assaults  of  their  enemies, 
or  to  subject  the  lower  animals  to  pain  or  inconvenience 
for  the  sake  of  human  wants,  necessities,  and  conve- 
nience, the  labour  of  the  physiologist  will  doubtless  come 
to  an  end.  TUl  then  we  must  ask  an  equal  freedom 
with  the  re&t  of  mankind,  and  -it  may  be  doubted  if 
such  a  world  would  be  an  inviting  dwelling-place.  I 
respect  their  motives  and  have  tried  to  be  just  to  those 
who  differ  from  us.  I  wordd  they  would  return  the 
compliment,  and  believe  that  we  also  are  honourable 
men,  striving  for  what  we  believe  to  be  legitimate  and 
necessary  ends. 

I  need  not  tell  you,  gentlemen,  that  a  branch  of  the 
Pasteur  Institute  is  necessary  to  India  not  only  in 
the  interests  of  those  bitten  by  rabid  animals  or  in- 
fected with  diphtheria,  but  for  the  investigation  of 
the  Indian  diseases  of  men,  animals  and  plants.  I 
want  you,  however,  to  help  to  convince  the  public 
that  this  is  so,  by  unanimously  affirming  this  in  a 
resolution  as  follows  :  "  That  a  Pasteur  Institute 
for  India  is  essential  to  the  advancement  of  science, 
the  investigation  of  Indian  diseases  in  men,  animals 
and  plants,  and  the  treatment  of  diphtheria,  as  well  as 
of  those  bitten  by  rabid  animals." 

Mr.  Hankin  (Agra),  in  seconding  the  motion, 
said : — "I  have  great  pleasure  in  seconding  this 
motion.    It  is  impossible  for  me  to  add  anything  to 


THE  PASTEUR  INSTITUTE  AND  VIVISECTION. 


343 


the  able  and  lucid  address  of  Surgeon-Colonel  Harvey 
that  we  have  all  listened  to  with  so  much  pleasure,  at 
any  rate  from  the  argumentative  standpoint.  I  should, 
however,  like  to  say  a  word  from  the  standpoint  of  oue 
who  has  carried  out  vivisections.  During  the  few  years 
before  leaving  England,  I  possessed  a  license  under 
which  I  carried  out  a  large  number  of  operations  of 
this  nature,  perhaps  a  larger  number  than  were  done  by 
.any  one  else  at  the  time  in  England.  In  the  whole 
series  of  vivisections  I  do  not  believe  I  ever  gave  an 
animal  more  trouble  or  pain  than  is  often  given  to  a 
child  by  vaccinating  it.  I  remember  discussing  with 
my  friends  whether  killing  a  rabbit  by  chopping  off  its 
head  at  a  single  blow  was  "vivisection,"  or  whether 
taking  a  minute  drop  of  blood  from  its  ear  was  of  this 
nature.  But  though,  in  the  second  case,  at  least  if 
the  animal  was  tame  the  discomfort  was  so  trivial  that 


it  did  not  interfere  with  its  feeding,  we  had  to  decide 
that  it  came  within  the  letter  of  the  law,  and  such 
operations  had  to  be  returned  as  "vivisections."  It  is 
noteworthy  that  such  trivial  operations  are  of  the  kind 
most  prized  by  these  unscrupulous  anti-viviseetioniet 
agitators,  as  they  are  of  the  kind  done  without  the  aid 
of  ansesthetics.  They  actually  did  go  round  the  coun- 
try parading  _  such  experiments  as  examples  of  the 
horrible  sufferings  inflicted  on  animals  by  physiologists. 
By  the  use  of  such  tactics  the  anti-vivisectionist  party 
at  home  has  become  thoroughly  discredited,  and  I 
should  be  sorry  if  anyone  in  India  should  think  it 
necessary  to  give  much  attention  to  anything  they  say. 
I  have  much  pleasure  in  seconding  the  motion. 
(Applause.) 
The  resolution  was  carried  unanimously. 
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THE  AMBULANCE  IN  WAR : 
Its  Rise  and  Progress  amongst  Civilized  Nations. 

BY    ALBERT    A.  GORE, 
Siirt/eon-Colonel,  A.  M. 
president  of  the  Section, 

For  many  centuries  systematic  arrangements  for 
the  care  of  the  injured  in  battle  were  conspicuous  only 
by  their  absence.  Not  until  the  Christian  era  was 
well  advanced  did  the  surgeon  become  a  recognised 
feature  in  the  military  establishment.  Several  hundred 
years  had  still  to  elapse  before  the  introduction  of  field 
hospitals,  and  it  was  not  until  the  present  century 
that  organised  methods  of  relieving  the  injured  in  the 
field,  collecting  them  into  hospitals,  and  nursing  them 
to  health  were  established,  and  the  recognition  of  the 
fact  that  a  disabled  soldier  is  eliminated  from  the 
fighting  strength  of  the  enemy,  and  may  be  consi- 
dered neutral,  has  had  an  existence  of  but  a  quarter 
of  a  century. 

To  Baron  Percy,  a  leading  surgeon  in  the  armies 
of  Napoleon,  the  world  owes  an  incalculable  debt  for 
the  conception  and  first  organization  of  a  prompt  aid 
to  the  injured.  Tired  of  the  ceaseless  disorder  of 
undisciplined  hospital  attendants,  distressed  at  seeing 
the  deaths  on  the  field  of  battle  of  so  great  a  number 
of  soldiers,  whose  lives  might  have  been  preserved 
and  limbs  saved  if  they  had  had  the  help  of  a  commo- 
dious and  well-organized  means  of  transport,  having 
seen,  moreover,  the  necetsity  of  having,  as  near  as 
possible  to  the  line  of  battle,  men  especially  trained 
and  designed  to  carry  off  the  wounded,  instead  of 
leaving  them  to  the  care  of  soldiers  of  the  fighting 
line,  who,  in  assisting  their  comrades,  got  from  under 
fire  in  large  numbers,  he,  with  the  permission  of  the 
Emperor,  selected  a  company  from  among  the  bravest 
and  most  adroit  of  the  army.  These  he  equipped  for 
the  work  of  promptly  removing  the  wounded  and  put 
them  on  duty.  The  immediate  consequence  was  an 
entire  rehabilitation  of  the  service  of  the  sick  and 
wounded,  which,  neglected  and  abandoned  before, 
became  at  once  efficient  and  satisfactory.  Following 
Percy,  Baron  Larrey,  Surgeon-in-chief  of  the  French 
armies  during  their  brilliant  campaigns,  organized  his 
"  Ambulance  Yolante, ''  and  in  our  own  army,  Sir 
James  McGregor,  principal  medical  officer  to  Lord 
Wellington  in  the  Peninsula,  introduced  many  improve- 
ments vdth  especial  reference  to  more  mobile  equipment 
for  rapid  movements,  and  arrangements  for  the  dis- 
semination of  the  sick.  Nevertheless,  another  half- 
century  was  allowed  to  elapse  before  the  system 
became  general  throughout  the  armies  of  Europe,  but 
as  early  as  the  campaigns  of  1813-14  the  Prussians 
had  seen  the  advantage  of  scattering  their  sick  and 
wounded  as  much  as  possible  to  avoid  the  deadly  con- 
tagion and  excessive  mortality  of  crowded  hospitals. 

Sir  Henry  Holland,  the  eminent  physician,  in  his 
"Recollections  of  a  Pa&t  Life,"  has  left  a  graphic 
picture  of  what  he  saw  of  our  sick  and  wounded  in 
Spain  after  the  great  battle  of  Vittoria  about  this 


period,  and  remarks  :  "No  spectacle  is  more  painful  than 
that  of  the  carriage  of  the  wounded,  the  sick,  and  the 
dying  in  the  midst  of  a  campaign.  It  is  the  blackest 
page  of  war.  The  triimiphs  of  the  battle  field  are  all 
dimmed  in  looking  at  this  inevitable  sequel.  It  is 
needful  to  have  seen  it  to  comprehend  it,  for  official 
despatches  and  history  tell  but  little  of  the  reality." 

During  the  periods  which  have  elapsed  since  the 
wars  of  the  early  part  of  the  century,  the  functions  of 
the  ambulance  soldier  have  been  extended  far  beyond 
that  required  by  Baron  Percy.  He  is  now  not  only 
required  to  remove  the  injured  from  the  field,  but  to 
apply  such  immediate  treatment  as,  until  the  arrival  of 
the  surgeons,  may  ward  off  death,  and  procure  tem- 
porary lelief  from  suffering.  The  medical  officer 
finds  this  part  of  the  woik  of  well-trained  ambulance 
assistant  of  incalculable  advantage. 

The  work  of  the  modern  hospital  corps  extends  still 
beyond  the  first  aid  to  the  injured.  The  transfer  of  the 
disabled  and  the  care  of  the  wounded  in  field  hos- 
pitals and  the  large  permanent  hospitals  are  also  in  his 
hands.  Such  varied  duties  require,  not  only  care  and 
skill,  but  more  than  ordinary  intelligent  and  courageous 
men,  equally  indifferent  to  the  perils  of  battle,  the 
hardships  of  campaigns,  or  the  contagion  of  the  infec- 
tious wards  ;  and  require  for  their  administration  a 
prolonged   study  and  a  varied  practical  experience. 

The  Red  Cross  Societies,  whose  branches  now  extend 
throughout  the  world,  have  also  done  much  towards 
ameliorating  the  sufferings  of  the  wounded  in  war, 
and  the  soldier  owes  much  to  the  tender  care  bestowed 
upon  him  by  the  nursing  sisterhoods.  In  every  coun- 
try a  new  field  of  honour  has  sprung  into  existence. 
The  necessity  of  having  some  means  immediately  at 
hand  to  facilitate  the  early  treatment  of  the  wounded 
soldier  has  been  long  recognized  by  the  Prussian 
Government.  In  the  Bavarian  war  of  1778,  the  Prus- 
sian soldiers  had  given  to  them  a  tourniquet  and  a  ban- 
dage of  eight  ells  long,  and  in  their  Field  Hospital 
Regidations  of  1787  it  was  ordered  that  on  the  out- 
break of  war  each  soldier  was  to  receive  from  the 
regimental  surgeon  a  quarter  pound  of  charpie  and  two 
bandages.  This  last  is  the  earliest  record  of  a  first 
field  dressing.  Sixty-eight  years  elapsed,  and  in  1855 
Prussia  established  "Bearer  Companies"  for  the  especial 
object  of  affording  aid  to  the  wounded,  and  transfer- 
ring them  from  the  field.  Each  army  corps  was  allowed 
one  of  the  companies,  numbering  two  hundred  and  two 
non-commissioned  officers  and  men,  with  forty- five  hand 
litters  and  twelve  pairs  of  crutches.  The  company  was 
divided  into  three  sections,  one  yn\h.  each  division  of  the 
corps.  These  were  attached  to  the  tlying  detachments  of 
the  three  light  hospitals.  This  "flying  detachment " 
accompanied  the  troops  into  the  field,  and  rendered  first 
aid  to  the  wounded  ;  but  in  order  to  prevent  accumulation 
and  consequent  delay,  the  aid  given  was  restricted  to 
the  application  of  the  first  bandages,  the  administra- 
tion of  restorative,  and  the  performance  only  of  such 
operations  as  were  necessary  to  preserve  life.  A  shel- 
tered position  (the  bandage  place),  being  selected  as 
near  as  possible  to  the  troops  engaged,  was  distin- 
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guished  by  a  flag.  Here  five  medical  officers,  au 
apothecary,  and  ten  sick  attendants  with  bottles  of 
water  assembled ;  f om-  ambulance  wagons  for  severely 
wounded,  a  medicine  and  bandage  wagon,  and  the 
reserve  wagon  were  stationed  close  at  hand.  The  re- 
mainder of  the  personnel  and  material,  etc.,  joined 
the  depot  established  in  a  village  or  farm  buildings  a 
little  in  the  rear,  and  beyond  the  zone  of  cannon  shot. 
Here  further  attention  was  given  to  the  wounded,  and 
they  were  either  transported  to  the  heavy  corps  hos- 
pitals further  to  the  rear,  or  to  the  means  of  transit  to 
the  fixed  hospitals  at  the  base  of  operations.  The 
regimental  medical  officers  occupied  positions  close  to 
the  rear  of  the  troops  engaged,  and,  attended  by  a 
portion  of  the  hospital  attendants  with  medicines  and 
surgical  appliances,  made  the  first  examination  of  the 
wounded,  rendered  some  immediate  assistance,  append- 
ed a  certificate  stating  very  briefly  the  natm'e  of  the 
injury  and  assistance  rendered,  directed  their  transport 
to  the  field  hospital,  and  so  facilitated  the  classification 
and  removal  of  the  wounded.  The  presence  of  these 
companies  prevented  men  from  the  actual  fighting-line 
leaving  the  ranks  for  the  purpose  of  carrying  their 
wounded  comrades  to  the  rear;  they  protected  the 
wounded  on  the  ground  from  thieves  and  marauders, 
and  in  long  marches  supplied  water  and  refreshment 
to  men  who  fell  out.  The  men  were  carefully  selected 
from  the  reserve  and  fii-st  corps  of  the  Landwehr.  In 
the  efficient  performance  of  their  duties  they  were 
carefully  trained,  were  instructed  by  the  medical 
officers  in  a  few  points  of  anatomy  and  practical  sur- 
gery, in  the  application  of  the  tourniquet,  and  other 
means  of  arresting  haemorrhage,  the  readiest  means  of 
restoring  suspended  respiration,  how  to  handle  fractur- 
ed limbs  and  bandage  wounds,  and  in  the  safest  means 
in  lifting  men  from  the  ground,  and  the  easiest  posi- 
tion for  them  to  lie  upon  the  litter ;  each  carried  a 
knapsack  and  water  bottle. 

Three  other  classes  of  hospital  attendants  were 
carefvdly  trained  in  the  Prussian  army  after  one  year 
under  arms  in  the  ranks,  and  who,  if  they  showed 
any  aptitude  for  hospital  duties,  and  volunteered  to 
join,  were  excused  the  further  period  of  legal  service. 

1. — Hospital  assistants  (Lazarette-Gehulfen)  of 
superior  educational  qualifications  and  inclination  for 
hospital  work,  who  carried  on  the  march  a  few  instru- 
ments, bandages,  and  restoratives  necessary  for  an 
emergency.  One  to  each  company,  squadi'on,  or  battery 
of  artillery.  2. — Wardmasters  selected  from  the  above 
and  in  charge  of  the  bedding,  furniture,  and  utensils 
of  an  hospital.    3. — The  sick  attendants. 

All  the  foregoing  were  trained  by  the  medical 
officers  in  the  garrison  hospitals.  Female  cooks  and 
washers,  with  assistants  according  to  the  number  of  sick, 
were  attached  to  each  hospital.  The  wagons  of 
the  light  field  hospital  carried  equipment  for  two 
hundred  and  fifty  wounded  and  rations  for  two 
hundred  sick  and  wounded  for  three  days.  The  tent 
for  operations  and  the  litters  were  carried  on 
the  ambulance  wagons.  The  diets  were  the  same  as 
in  garrison,  supplemented  by  medical  comforts.  In 


the  French  army  at  the  epoch  of  the  Crimea  very 
complete  instructioiis  existed  for  the  war  service  of 
army  hospitals.  The  "ambulance"  was  sub-divided 
into  the  "flying"  and  "ordinary."  The  first  was  com- 
posed of  a  light  cart  placed  at  the  vanguard  with  two 
siu'geons,  one  officer  of  administration,  and  two  "in- 
firmiers "  to  bring  succour  wherever  it  was  wanted. 
If  the  nature  of  the  groimd  prevented  the  light  cart 
approaching,  two  of  the  di-essing  baskets  were  removed 
ixom  the  cart  and  loaded  upon  one  of  the  horses  of  the 
team.  The  ordinary  "ambulance  "  consisted  of  five  carri- 
ages. The  first  having  material  for  1,400 dressings,  etc., 
could  be  used  as  a  light  or  flying  ambulance  wherever 
a  carriage  could  have  access.  The  others  contained 
material  of  different  kinds,  packed  in  baskets.  An 
"  ambulance "  was  attached  to  each  division  of  the 
army,  always  in  motion  with  it,  and  could  be  sub- 
divided in  case  of  need  into  six  parts. 

At  the  commencement  of  the  Crimean  campaign  our 
army  departmental  organization  was  very  defective. 
Forty  years  of  peace  had  dissipated  the  experience  of 
the  Peninsula.  "It  apparently"  (writes  Sir  Evelyn 
Wood,  the  present  Quarter-Master  General,  in  his  in- 
teresting reminiscences  of  that  period)  "was  not  con- 
templated in  those  days  that  soldiers  could  get  ill,  for 
the  battalions  arrived  at  Gallipoli  on  15th  April,  when 
the  thermometer  was  28°  at  night,  without  hospital 
equipment,  and  the  eick  had  no  mattress  and  but  one 
blanket.  The  medical  officers  were  of  a  high  social 
class.  Many  had  entered  the  service  with  excellent 
professional  qualifications,  but  in  their  ordinary  duties 
two  had  merely  the  care  of  twenty  or  thirty  men  with 
simple  complaints.  A  different  department  held  and 
issued  drugs,  and  from  the  replies  the  most  ardent 
medical  officers  received  to  requisitions,  it  had  come  to 
be  understood  that  a  medical  officer  was  valued  in 
inverse  ratio  to  his  demands  for  medicines  and  medical 
comforts.  The  system  was  bound  to  break  down  in 
war,  and  thus  prove  disastrous  for  the  men,  as  it  was 
prejudicial  to  the  medical  officers,  who  had  neither 
adequate  opportunity  of  utilising  their  technical 
knowledge,  nor  of  practising  the  administration  of 
their  department."  On  the  14th  September  1854, 
20,000  British  troops  were  landed  fromjthe  fleet  with 
only  two  ambulances  without  horses,  and  these  went 
quickly  to  pieces.  The  officers  and  men  landed  for  the 
last  time  in  full  dress  vrith  three  days'  salt  pork  and 
biscuit,  but  the  rank  and  file  so  weakened  from  intesti- 
nal complaints  that  they  were  thought  to  be  incapable 
of  carrying  their  knapsacks.  Cholera  followed  them 
across  the  Euxine  and  from  the  steady  downpour  of 
rain,  culminating  in  ton'ents  at  daybreak,  the  only 
protection  was  a  great  coat  and  blanket.  Nevertheless 
with  that  pluck  and  endurance  which  has  always  been 
the  characteristic  of  the  three  nations  composing  the 
army  of  Great  Britain,  they  fought  and  gained  a  bril- 
liant victory  in  the  style  of  the  old  army  of  which  they 
were  destined  to  be  the  last  representatives,  for  before 
the  end  of  January  13,000  of  these  brave  men  left  in- 
valided for  the  Bosphorus,  of  whom  976  died  during 
the  short  passage  of  thirty- six  hours.    "  It  is  eonsol- 
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ing  "  (writes  Sir  Evelyn  Wood)  "  to  reflect  that  all  this 
misery  was  not  in  vain ;  and  in  recent  expeditions,  for 
instance  in  that  up  the  Nile,  our  great  base  hospital  at 
Wady  Haifa,  several  hundred  miles  beyond  Cairo,  was 
supplied  with  ice  for  serious  cases  and  hospital  ships 
with  ample  medical  and  record  staffs,  alleviating  the 
sufferings  of  our  wounded  soldiers  abroad  and  the 
mental  anguish  of  their  families  at  home."  He  might 
have  added  that  the  field  hospitals  fully  equipped 
were  -in  this  campaign  pushed  forward  to  within  no 
great  distance  to  Berber. 

The  experiences  of  the  war  in  Italy  in  1859  gave 
a  great  impetus  to  ambulance  work.  The  French 
adopted  the  plan  of  distributing  the  sick  and  wounded 
in  a  great  number  of  comparatively  small  hospitals. 
Typhus  was  thus  avoided,  and  there  was  comparative- 
ly little  purulent  infection.  In  the  Austrian  hospitals, 
on  the  other  hand,  after  Magenta,  the  daily  growth 
of  sick  was  600  to  800,  and  soon  8,000  men  were 
crowded  into  hospitals  intended  for  only  4,000.  In 
Verona  and  other  fortified  places,  with  narrow  spaces 
and  vitiated  aii',  hospital  gangrene  and  typhus  ap- 
peared to  the  great  danger  of  the  sick  as  well  as  the 
efi^ective  garrison.  The  police  conservancy  was  bad, 
and  the  heat  excessive  ;  1,200  sick  and  wounded  had 
to  traverse  daily  the  main  road  to  Nubra-Sima,  as  the 
railway  could  not  be  utilized.  The  bad  country  carts 
broke  down,  the  cattle  fell  sick,  and  their  transport 
became  more  diflScult.  At  Palma  Nuova  1,300  men, 
almost  all  wounded,  had  no  shelter;  nothing  had 
been  prepared  for  them,  and  only  two  surgeons  were 
available  for  this  mass  of  patients  with  a  want  of 
material  of  all  kinds.  Public  sympathy  was  aroused. 
Several  improvised  hospitals  were  opened.  The  Em- 
press presided  over  one  at  Lazenburgh.  Ladies  of 
the  highest  rank  attended  and  administered  in  the 
hospitals  with  an  extraordinary  zeal,  and  aid  societies 
everywhere  arose  which  forwarded  stores,  food,  and 
money.  In  these  campaigns  it  was  proved  by  experi- 
ence that  the  telegraph  was  of  the  most  essential 
service  in  rendering  the  distribution  of  the  sick  pos- 
sible which  now  took  place  over  a  large  extent  of 
country.  Epidemics  amongst  them  were  at  once  ar- 
rested. No  less  than  48,713  sick  were  sent  out  of 
Italy,  viz-,  11,300  into  civil  hospitals  or  private  dwell- 
ings, and  23,040  into  military  hospitals  in  the  pro- 
vinces. The  mortality  in  the  latter  was  now  very 
small — 2"5  per  cent. — while  at  the  seat  of  war  it  aver- 
aged 8  5  per  cent.  In  the  4,086  surgical  cases  received 
into  the  hospitals  at  Brussels  after  Waterloo,  it  was 
15*6,  26  per  1,000  being  from  hospital  gangrene. 

The  result  of  this  distribution  of  the  sick  and 
wounded  of  the  army  was  most  marked.  It  produced 
an  excellent  moral  effect,  and  both  the  executive  and 
medical  officers  were  convinced  of  its  utility.  But 
it  was  pointed  out  that,  in  future  wars,  the  system 
should  be  much  more  carefully  prepared  for  ;  that  it 
should  be  commenced  at  once  and  not  left  to  the 
moment  of  pressure ;  and  that  by  means  of '^properly 
arranged  appliances,  or  railways  and  water  carriages, 
the  army  in  the  field  could  be  left  with  merely  its 


necessary  field  hospitals,  and  the  terrible  pressure 
caused  by  a  large  assemblage  of  sick  and  wounded 
avoided.  The  experience  of  the  war,  both  on  the 
Austrian  and  French  side,  also  clearly  showed  that 
the  sick  and  wounded  were  not  injured  by  judicious 
transport,  but  were  often  benefi-ted  by  the  change  and 
the  abundance  of  fresh  air,  instead  of  being  exposed 
to  the  fatal  atmosphere  of  a  crowded  hospital.  This 
was  an  old  Peninsula  experience,  and  Sii'  liandolph 
Routh,  who  served  there  under  Lord  Wellington  as 
Commissary  Greneral,  has  left  on  record  the  following 
note  :  "  The  good  management  of  the  hospitals  is  a 
service  of  great  importance,  a  comfort  and  encom-age- 
ment  to  the  army,  and  a  means  of  recruiting  their 
ranks  with  tried  and  experienced  men.  It  is  essen- 
tial, therefore,  that  their  wants  should  be  foreseen 
and  anticipated,  and  a  proper  system  explained  and 
established  to  provide  for  their  supply,  and  for  the 
conveyance  of  the  sick  and  wounded  and  of  the 
depots  of  all  kinds  collected  for  their  use,  and  that 
all  these  preparations  should  be  at  hand."  Quickly 
following  upon  these  military  operations  which  had 
shed  such  a  lustre  'on  the  French  arms  the  civil  war 
in  America  gave  a  fui'ther  opportunity  of  observing 
the  working  of  the  ambulance  in  war.  Abeady, 
in  December  1860,  two  hundred  regiments  were  on  the 
Potomac,  176,042  men,  7'3per  cent.,  or  12,841  had  to  be 
provided  with  hospital  shelter.  Diarrhoea  and  digestive 
derangements  from  altered  diets  being  the  mo&i  com- 
mon ailments.  It  was  proved  by  experience  that  the 
soldiers  had  not  the  least  idea  of  cooking,  an 
old  experience  also  in  our  armies.  Lord  Wolseley 
has  lately  written  in  addition :  "  I  do  not  think  that 
any  wi'iter  upon  our  operations  before  Sebastopol  has 
dwelt  sufficiently  upon  the  extent  to  which  our 
difficulties  were  attributable  to  want  of  fuel  for  cooking 
purposes.  It  was  seldom  that  our  men  had  their  meat 
thoroughly  well  cooked,  and  upon  many  occasions  men 
ate  it  raw.  If  I  was  asked  to  single  out  one  amongst 
the  many  causes  to  which  our  collapse  in  the  Crimea 
should  be  especially  attributed,  I  would  answer  ''he 
want  of  firewood  to  cook  with." 

The  army  ration  was  at  once  improved  and  increased, 
and  by  a  special  Act  of  Congress  the  sale  of  ardent 
spirit  to  the  troops  was  prohibited  and  permission  was 
given  to  substitute  a  ration  of  tea  or  coffee,  if  desired. 
In  the  beginning  of  186],  the  old  medical  organization 
of  the  United  States  army  had  become  so  manifestly 
inadequate  that  a  bill  was  introduced  into  Congress  by 
Senator  Wilson  and  an  improvement  and  thorough 
reform  instituted. 

In  twenty-eight  months  from  the  commencement 
of  the  war,  1,200  volunteer  surgeons  went  into  the 
field.  Yet,  in  spite  of  the  great  number  of  medical 
officers,  complaints  were  made  that  they  were  not 
enough,  and  it  is  said  that  the  hoiTors  of  the  battlefields 
of  Bulls'  Run,  Fort  Donaldson,  Pittsburgh  Landing, 
and  Williamsburgh  can  never  be  written.  In  Novem- 
ber 1862,  there  were  one  hundi'ed  and  fifty  general  hos- 
pitals in  the  North,  containing  60,500  sick,  upon  whom 
were  attending  400  stewards,  3U0  wardmasters,  6,051  male 
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and  female  nurses,  3,025  laundresses,  2,017  cooks,  a 
total  of  11,343,  from  which  figures  may  be  ganged 
the  labours  of  the  hospital  staff  and  their  subordinates. 
After  the  battle  of  Autietam  the  number  of  sick  and 
wounded  in  all  the  divisions  of  the  army  was  90,000. 
An  "Ambulance  Volante  "  had  to  be  quickly  instituted. 
Flying  hospitals,  consisting  of  mule  corps,  cacolets  and 
panniers,  containing  hospital  supplies  of  all  kinds  to 
accompany  rapid  expeditions,  were  organized  by  Dr. 
Hamlin  in  General  Siegel's  army,  and  were  found  to 
be  highly  useful.  Upon  the  urgent  representation  of 
the  Surgeon-General  as  to  its  necessity,  an  ambulance 
system  for  the  Potomac  was  organized  by  General 
MacClellan  in  1862,  and  placed  under  the  orders  of 
the  Medical  Director,  General  Meade,  who  succeeded 
General  MacClellan  in  the  command,  extended  and 
completed  the  ambulance  of  the  Federal  Army.  For 
each  division  the  personnel  was:  3  officers,  15  sergeants, 
135  men,  45  ambulances.  One  light  medicine  wagon 
and  one  four- horse  supply- wagon  were  in  addition 
allowed  to  each  brigade,  and  the  ambulance  encamped 
by  divisions.  When  a  movement  was  ordered  the  sick 
were  taken  by  the  train  of  their  respective  division  p, 
the  regimental  hospital  wagons  were  ordered  to  join, 
and  the  hospital  appliances  of  each  division  followed 
in  one  compact  column.  Upon  the  train  halting,  hos- 
pitals were  established  rapidly,  and  the  nursing  aid 
rendered  by  the  ambulance  corps.  In  these  hospitals 
all  the  remaining  medical  officers  of  the  division  assist- 
ed, except  one  to  each  regiment.  Although  not  less 
than  5,000  medical  officers  were  employed  with  the 
active  army,  they  were  found  to  be  numerically  incap- 
able of  dealing  with  any  great  emergency,  and  hun- 
dreds of  wounded  after  Gettysburg  had  to  remain  un- 
attended to  for  days.  In  consequence  of  this  a  "  Eeserve 
Medical  Corps"  of  thirty  surgeons  to  each  State  had  to 
be  formed,  who,  when  called  upon  for  service,  were  to 
remain  at  least  fifteen  days  with  the  army.  In  July 
1863,  more  than  100,000  men  had  been  permanently 
invalided  from  the  army.  As  the  result  of  experience 
in  this  war  the  "  Pavilion  "  system  of  hospital  construc- 
tion was  invariably  adopted.  It  was  advised  that  all 
temporary  hospitals  built  in  time  of  war  should  be 
made  of  wood,  one  storied,  with  ridge  ventilation,  each 
for  fifty  men — cubic  space  for  each  950.  The  largest 
hospital  erected  in  the  Northern  States,  in  fifty  separate 
pavilions  radiating  from  a  centre,  contained  2,820  beds 
for  patients,  and  500  for  attendants,  in  all  3,320.  The 
Philadelphia  Eailway  passed  close  to  it,  and  patients 
from  the  army  of  the  Potomac  were  brought  to  the 
door  without  leaving  the  cars.  There  were  30  medical 
officers,  8  stewards,  3  chaplains,  495  cooks,  nurses  and 
other  attendants. 

In  the  field  hospitals  of  the  northern  troops  tents,  fifteen 
feet  square,  to  contain  six  men,  eight  at  a  maximum, 
warmed  by  a  small  camp  stove,  and  provided  with  a 
fly,  were  considered  to  form  the  best  hospitals  ;  two  or 
three  coidd  be  joined  together.  These  tents  were 
floored,  as  a  rule,  if  not  they  were  struck  and  moved 
once  a  fortnight.  They  were  placed  in  echelon.  In 
the  Confederate  Army  an  ambulance  corps  had  been 


early  formed  from  a  given  number  of  suitable  men 
from  each  brigade,  who,  when  approved  by  the  medical 
officers,  were  trained  into  a  permanent  ambulance  and 
field  hospital  corps,  which  did  admirable  service. 

In  future  military  operations  in  America,  the  care  of 
the  sick  and  wounded  will  be  in  the  hands  of  a  sanitary 
corps,  consisting  of  medical  officers,  company  bearers, 
non-commissioned  officers  and  privates  of  the  hospital 
corps. 

During  this  great  civil  war  the  American  nation, 
without  the  voluntary  aid  from  peoples  of  Neutral 
States  proved  itself  fully  capable  of  performing  its  duty 
to  its  wounded  in  the  most  zealous  and  efficient 
manner,  and  the  Sanitary  Commission  of  the  United 
States  stands  out  among  the  noblest  works  in  the 
world  s  record  of  devotion.  Well  might  its  historian 
write  of  it  as  "  the  true  glory  of  our  age  and  our 
country :  one  of  the  most  striking  monuments  of  its 
civilization." 

As  a  result  of  their  many  expeditions  in  Algeria  the 
French  had  organised,  by  1865,  a  very  good  light  field 
hospital  or  mule  ambulance.  The  number  of  mules  or 
cacolets  for  carrying  sick  and  wounded  depended  on 
circumstance.  For  a  column  of  one  thousand  men  was 
allowed  one  sergeant,  one  corporal,  eighteen  hospital 
attendants  as  a  nucleus,  with  a  field  hospital  packed  and 
ready  to  move,  eleven  mules,  with  attendants  and  eighteen 
mules  for  cacolets.  When  small  numbers  of  men  were 
detached  against  an  enemy  in  Algeria,  a  con  pie  of  mules 
with  cacolets,  and  a  medical  and  sm-gical  knapsack, 
containing  a  set  of  capital  instruments,  besides  medical 
and  surgical  requisites,  carried  by  an  hospital  attendant, 
were  deemed  sufficient. 

The  "  Bearer  Companies "  introduced  into  the 
Prussian  army  were,  during  the  campaign  in  Bohemia 
in  1866,  put  to  a  severe  test.  All  officers  united  in 
praising  their  work,  and  so  important  were  their 
services  considered  that  during  the  war  each  battalion 
of  infantry  was  called  upon  to  furnish  at  the  com- 
mencement of  an  engagement  twenty  men  with  a  non- 
commissioned officer  as  auxiliary  bearers,  and  to 
increase  the  efficiency  in  future  a  permanent  addition 
of  two  hundred  men  with  a  proportionate  number  of 
litters,  were  added  to  the  company  attached  to  an  army 
corps.  During  the  war  tents  were  not  necessarily 
supplied  to  the  field  hospitals,  and  marquees  were  only 
provided  from  the  train  depots  when  villages  and 
buildings  near  were  not  available.  The  experience  of 
the  war  was,  that  all  hospital  equipages  should  be  in 
any  future  campaign  sufficiently  light  and  mobile  to 
enable  them  to  accompany  the  rapid  movements  of 
modern  armies,  each  section  to  be  complete  in  itself, 
and  available  for  any  emergency  that  might  arise  ; 
that  the  weight  carried  by  a  soldier  should  be  reduced 
to  a  minimum  ;  that  efficiency  was  best  obtained  by 
giving  a  dress  and  equipment  suited  to  the  work  to  be 
clone,  doing  away  with  all  useless  encumbrances,  and 
husbanding  the  men's  strength  until  the  moment  of 
action. 

The  Eeport  of  a  Board  of  Officers  assembled  in 
Berlin  on  the  conclusion  of  hostilities  recommended 
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that  the  distinction  between  light  and  heavy  field 
hospitals,  200  and  600  beds  respectively,  should  be 
abolished.  That  every  army  corps  of  30,000  com- 
batants should  have  twelve  light  hospitals,  each 
capable  of  accommodating  two  huncb'ed  sick  or  wounded 
men.  That  as  the  army  corps  advanced,  all  the  hospitals 
should  follow  it  closely,  except  such  as  were  filled  with 
sick  and  woimded,  which  should  be  replaced  by  other's 
from  the  rear.  After  the  battle  of  Koniggrlitz  the 
wounded  were  collected  into  no  less  than  twenty-eight 
different  villages  and  other  detached  buildings  scatter- 
ed over  the  extensive  field.  Most  of  the  places  were 
found  to  be  unsuitable.  The  Prussians  had  in  this 
campaign  3,964  killed,  4,792  deaths  from  accidents 
and  disease,  and  16,191  wounded ;  14,000  wounded 
of  the  Austrian  army  fell  into  the  hands  of  the  victors, 
so  that  30,000  wou.nded  were  received  into  the  Prussian 
field  hospitals  within  a  few  days,  causing  a  great  and 
unexpected  strain  upon  their  resources.  The  number 
of  the  medical  officers  and  hospital  attendants  were 
found  to  be  inadequate  !  Cholera  broke  out  the  day 
after  the  battle  of  Koniggratz.  There  were  in  all 
about  eight  thousand  attacks  in  the  army.  The  strain 
upon  the  medical  staff  and  hospital  corps  can  be  but 
imagined,  it  cannot  be  described.  Owing  to  the  over- 
crowding many  deaths  occurred  from  pyiBmia  and 
hospital  gangrene,  and  nearly  half  those  operated  on 
died.  At  the  close'  of  the  campaign  the  first  line  of 
the  Prussian  army  numbered  with  camp  followers,  etc., 
250,000,  or  a  front  of  many  miles  of  extent,  the  posi- 
tions in  many  instances  at  a  distance  from  all  railway 
communication  and  only  to  be  approached  by  country 
cross  roads.  Several  of  the  railways  had  also  been 
destroyed.  In  its  rapid  advance,  twenty  to  thirty 
miles  a  day,  the  army  had  out-marched  its  supplies. 
There  was  great  difficulty  consequently  experienced  in 
evacuating  the  wounded  and  sick  at  first,  and  so  re- 
lieving tlie  pressure  on  the  field  hospitals.  The  season 
was  generally  favourable  for  operations  in  the  field. 
Independently  of  the  wounded,  the  average  sick-rate 
was  not  higher  than  2-5  per  cent.  The  army  suffered 
more  from^heat  and  dust  than  from  cold  and  rain.  They 
marched  without  tents,  wore  no  socks,  but  wrapped 
their  feet  in  linen,  which  was  more  cleanly  and  more 
easily  washed,  did  not  blister  their  feet  or  wear  into 
holes,  and  admitted  of  healing  applications  being  ap- 
plied more  easily.  The  foot-sore  cases  were  inconsider- 
able. Some  regiments  made  the  campaign  without 
knapsacks  and  fared  as  well  as  those  who  carried  them. 
The  falling  out  was  trifling  except  amongst  men  of 
dissipated  habits.  The  men  were  for  the  most  part 
between  the  ages  of  20  to  28. 

After  the  armistice  the  sickness  increased,  and  was 
attributed  to  the  previous  marching,  consequent  fati- 
gue, and  irregularity  in  the  distribution  and  prepara- 
tion of  food,  the  imprudent  indtilgence  in  watery 
potatoes,  and  the  use  of  water  contaminated  with  ani- 
mal impurities.  Each  army  corps  had  a  train  depot 
in  which  everything  necessary  for  the  equipment  of 
an  hospital  was  under  one  roof,  viz.,  ambulance, 
litters,    medicines,   surgical  instruments,  appliances. 


bedding,  clothing,  utensils,  furniture,  material,  wagons, 
etc.  Since  1822  "nursing  sisterhoods  "  had  been  es- 
tablished at  Berlin.  The  campaigns  in  Bohemia  were 
the  starting  point  of  the  methodizing  of  the  work  to 
be  done  by  these  and  other  aid  societies.  In  Berlin  a 
central  association  for  the  care  of  soldiers  wounded  in 
the  field  was  formed,  and  the  Society  of  St.  John, 
a  branch  of  the  Old  Knights  Hospitalers  of  J erusalem, 
did  excellent  service  under  the  successful  management 
of  Count  Stolberg.  Depots  were  established  at  all  the 
railway  stations  near  the  seat  of  war.  Medical  attend- 
ants and  nurses  were  engaged,  and  a  regular  company 
of  sick-bearers  with  litters  to  assist  the  regular  service 
in  caiTying  wounded  from  the  field  was  directed  by  a 
Knight  of  the  Order.  In  Austria  there  were  then 
twenty-three  garrison  hospitals,  whose  stores  provided 
thirty-seven  field  hospitals  and  eleven  ambulance  corps. 
The  fixed  hospitals  were  calculated  to  accommodate 
five  hundred  wovmded  each,  and  their  number  depend- 
ed upon  the  necessities  of  war.  All  the  wounded  like- 
ly to  recover  quickly  and  return  to  the  ranks  were 
received  into  them  as  well  as  all  those  who  could  not 
be  further  removed.  All  others  were  sent  in  country 
cai-ts  to  the  hospitals  in  the  rear.  In  1869  Surgeon 
General  Sir  Thomas  Longmore,  Professor  of  Military 
Sargery,  visited  Berlin  in  order  to  inspect  the  improv- 
ed arrangements  for  the  transport  of  wounded  by 
railway  ambulance  trains,  and  the  exercises  of  the 
Kranker-Frager  Companies.  The  old  system  of  lay- 
ing the  stretchers  upon  straw  placed  in  the  goods' 
wagons  was  being  replaced  by  methods  for  suspending 
them  by  elastic  rings,  or  by  placing  them  upon  springs 
arranged  for  supporting  the  stretchers  on  the  floor. 
But  on  a  long  journey  there  was  as  yet  no  provision, 
in  addition,  for  cooking  a  few  hospital  necessaries,  etc. 
The  review  of  the  "Bearer  Companies"  was  carried 
out  in  the  most  satisfactory  manner,  and  showed  that 
the  men  had  been  thoroughly  trained  in  their  work, 
and  it  was  sufficiently  evident  to  him  that  the  practical 
application  of  the  exercises  on  the  battlefield  of  pro- 
perly applying  splints,  bandages,  tourniquets,  etc.,_  ard 
the  proper  carriage  of  the  woimded  would  contribute 
towards  saving  many  lives  that  would  be  otherwise 
lost,  but  would  especially  be  the  means  of  prevent- 
ing the  aggravation  of  fractures  and  other  injuries 
to  such  an  extent  as  without  them  would  render  all 
attempts  at  conservative  surgery  unavailing.  The 
improvements  which  had  been  introduced  into  the 
Prussian  ambulance  system  were  shortly  afterwards 
put  to  a  severe  test  in  the  Franco-German  war  of  1870. 

In  order  to  insure  unity  of  purpose  and  combine 
responsibility  with  power,  it  had  already  been  laid 
down  in  the  regulations  issued  for  military  hospitals 
in  Berlin  in  1869,  that  the  chief  surgeon  lias  command 
over  the  field  hospital  and  the  military  medical  and 
administrative  personnel.  During  the  war  three  sani- 
tary columns  of  detachments  were_  attached  to  each 
army  corps,  each  column  divisible  into  two  equal  and 
similar  sections.  A  number  of  wagons  or  country  carts, 
well  littered  with  straw,  were  added  when  an  action 
was    imminent.    The    ambulance    carriages    of  the 
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detachments  were  not  allowed  to  loe  used  for  the  eva- 
cuation of  sick  or  wounded,  but  were  confined  strictly 
to  battlefield  purposes — were  pushed  forward  as  far  as 
possible,  and  were  sometimes  under  small  arm  fire. 
Four  men  were  allowed  to  each  stretcher :  two  to  carry 
the  wounded  men,  and  two  as  reliefs  and  to  pick  up 
arms  and  kits.  The  wheeled  supports  for  the  stretchers 
were  found  on  many  occasions  extremely  useful. 
Diagnosis  tickets  were  S3'stematically  made  use  of,  and 
afforded  a  useful  guide  to  the  several  medical  officers 
as  to  whether  the  wounded  should,  from  the  nature  of 
the  injury,  be  brought  under  shelter  at  once  or  sent 
to  the  rear.  Twelve  field  hospitals  were  allowed  to  the 
army  corps  in  addition  to  the  sanitary  detachments — 
four  for  each  infantry  division.  Each  hospital  could' 
accommodate  two  hundi^ed  sick.  To  each  army  corps 
was  also  allotted  field,  medical,  and  store  reserves  for 
the  stationery  war  hospitals.  There  were  also  hospital 
reserve  depots  intended  to  supply  medical,  sm-gical, 
and  hospital  stores  to  varioiis  services  in  the  field,  one 
for  each  army  corps.  "Etappen"  or  rest  hospitals 
Avere  established  along  the  line  of  railways  for  the 
temporary  accommodation  of  the  sick  troops  proceed- 
ing to  the  front,  or  of  the  invalids  or  sick  retm'ning 
to  the  rear,  eighty  or  hundi'ed  iniles  apart ;  if  on 
"Etappen"  roads,  fifteen  or  twenty  miles  from  each 
other.  Stationary  and  reserve  hospitals  were  also 
provided;  the  railway  ambulance  trains  were  vastly 
improved  and  systematically  used  for  the  evacuation 
of  the  sick  and  wounded.  Large  numbers  of  auxi- 
liary aid  societies  further  assisted  with  all  the  improve- 
ments suggested  by  the  war  in  Bohemia  in  1866.  All 
officers  with  the  field  hospitals  and  sanitary  detach- 
ments were  moxmted.  Consulting  surgeons,  eminent  in 
the  civil  hospitals,  were  added  to  the  army  to  assist  in 
the  ambulance  detachments  and  field  hospitals,  and 
after  a  battle  worked  at  the  head- quarter  bandage  places. 
For  the  establishment  of  the  field  hospitals,  situations 
were  designated  as  near  as  possible  to  the  operating 
forces  in  a  locality,  in  which  suitable  buildings  could  be 
obtained,  to  be  selected  by  the  chief  surgeon.  An 
abundant  supply  of  disinfectants  was  available  during 
this  cam.paigu,  and  the  antisepticising  of  the  wounds 
was  most  extensively  employed.  The  sanitary  arrange- 
ments in  the  field  hospitals  were  improved.  These  had 
been  very  unsatisfactory  in  the  previous  campaign. 
Most  of  the  stationary  and  reserve  hospitals  were  made 
of  cheap  wooden  huts,  or  partly  brick  and  wood. 
Numerous  tent  hospitals  were  also  established.  A  good 
supply  of  air  was  foimd  to  have  entirely  checked 
hospital  gangrene  and  other  infectious  diseases.  As 
the  army  advanced  into  France,  great  relief  was  obtain- 
ed by  the  well-planned  evacuation  of  the  wounded  by 
the  sanitary  trains  to  Grermany  direct,  by  which  means 
the  following  advantages  were  derived:  1. — Room  was 
made  for  the  constantly  increasing  sick  and  wounded. 
2. — The  hygienic  conditions  of  the  field  hospital  were 
improved.  3. — The  liospitals  could  be  consequently 
kept  moveable.  "In  suitable  weather  tents  were  made 
us-^  of  to  relieve  the  hospitals  and  treat  certain  cases. 
Experience  proved  thatthe  majority  of  patients  could  be 


more  rapidly  cured  by  the  influence  of  the  abundant 
volume  of  air,  and  that  febrile  diseases,  with  a  high 
temperature,  imderwent  a  favourable  change,  but  that 
during  the  convalescent  stage,  treatment  in  the  solid 
buildings  became  imperati-ve. 

Each  soldier  during  the  campaign  carried  a  "  first 
field  dressing,"  now  coming  into  general  use  for  the. 
first  time  in  Em'opean  wars.  But  still  the  effect  of  a 
Avant  of  preparedness  in  anticipation  of  war  was  amply 
shown  during  the  siege  of  MeU,  that  historic  fortress 
where  the  distinguished  military  surgeon  and  discover- 
er of  the  ligature,  Ambrose  Pare,  made  his  debut  in  the 
fifteenth  century.  It  was  as  ill-provided  with  medi- 
cines and  hospital  stores  as  with  warlike  material  and 
food.  The  most  important  medicines  were  soon 
exhausted.  Instruments  Avere  wanting,  and  permission 
had  to  be  obtained  from  the  Grermans  to  introduce 
chloroform.  There,  from  the  15th  August  to  Decem- 
ber 1870,  43,000  were  admitted  to  hospital  and  5,474 
died. 

Many  long  and  difficult  marches  were  performed  by 
the.  Grermans,  and  in  order  to  prevent  the  bad  eifect  of 
the  sight  of  stragglers  and  fatigued  men  on  these,  every 
regiment  in  the  Saxon  army  was  folloAved  by  a  medi- 
cal officer  and  two  hospital  aids,  with  a  Avagon  for  the 
knapsack  of  the  fatigued  men  or  their  transport. 
Water  and  wine  were  also  carried  and  issued  occasion- 
ally. In  the  cold  Aveather  blankets  were  issued,  and 
they  were  found  to  be  such  a  comfort  that  the  addi- 
tional weight  was  borne  without  a  murmur.  Supplies 
were  obtained  by  requisition  when  the  troops  entered 
France,  but  owing  to  their  great  imcertainty  and 
irregularity,  the  field  hospitals  suffered.  The  m  igazine 
supplies  were  excellent,  and  when  fresh  meat  could  not 
be  obtained,  the  celebrated  pea-sausage  was  issued,  but 
when  used  too  exclusively,  the  men  turned  against  it. 
To  obviate  this,  preserved  and  smoked  meat,  bacon  and 
white  beans  and  potatoes,  when  possible,  Avere  issued. 
The  ration  included  one  ounce  of  roasted  coffee.  The 
want  of  a  knowledge  of  cookery  was  much  felt,  and 
of  articles  to  give  flaA'our,  such  as  vinegar  and  spices. 

The  average  for  the  principal  battles  fought  in 
Bohemia  in  1866,  and  the  war  of  1870,  of  ail  engaged, 
Avhether  exposed  to  fire  or  not,  was  as  follows:  075 
per  cent,  killed,  2*83  per  cent,  wounded,  0"54  per  cent, 
missing,  total  4'12.  In  the  Austro-Saxon  army  the 
highest  percentage  was  when  150,000  were  actually 
under  fire,  3'86  per  cent,  killed,  11-87  per  cent,  wound- 
ed. In  the  Franco-G-erman  war  the  largest  was  at 
ViouA'ille — 2'16  per  cent,  killed  and  6'77  per  cent, 
wounded.  Of  the  wounded  to  be  immediately  provided 
with  surgical  assistance  in  the  field,  one-third  may  be 
classed  as  severe,  the  remaining  two-thirds  as  slight 
injuries. 

At  the  Congress  at  Brussels,  opened  on  27th 
September  1876,  under  the  presidency  of  the  King  of 
Belgians,  amongat  the  subjects  discussed  was  the  "help 
to  the  sick  and  wounded  during  the  war."  The  section 
devoted  to  ambulance  was  very  complete,  and  the  im- 
provement and  completeness  of  the  ambulance  trains 
for  evacuating  the  sick  and  Avouuded  was  very  notice- 
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able.  Tlie  fundamental  principle  upon  which,  the 
railway  transport  trains  for  conveying  sick  and  wound- 
ed was  now  arranged  was  based  upon  the  rapid 
transformation  of  existing  carriages,  the  ordinary 
fourth  class  of  the  Prussian  lines  open  at  the  ends. 
Between  each  pair  of  carriages  was  a  folding  platform, 
and  the  stretchers  were  an-anged  in  two  tiers  to  fit  on 
to  a  shelf-piece  with  sphal  springs,  ventilation  central 
in  roof.  Each  train  numbered  twenty  carriages  for 
siek  and  wounded,  ten  in  each,  besides  the  carriages  for 
medical  officers,  one  for  a  surgery  and  pharmacy,  tAvo 
kitchen  wagons,  etc.  Many  improvements  were  sug- 
gested for  the  better  adoption  of _  country  carts,  which, 
in  Prussia,  were  twc-horse  wagons  for  severely  wound- 
ed, Avith  two  stretchers  each.  The  new  Prussian  tent 
for  field  hospitals  contained  tAvelve  beds,  which  were  put 
together  from  simple  pieces  of  wood  cut  to  regiiliir 
sizes  and  shapes,  so  as  to  facilitate  their  construction 
and  make  them  uniform.  The  tents  had  a  double  cover, 
the  outer  of  which  was  made  waterproof.  Between  the 
two  covers  of  the  roof  the  ventilation  was  carried  on. 
The  pole  was  of  wood.  Eighty  tents  of  twelve  beds 
each  were  alloAved  for  an  army  corps — total  960  beds. 
In  September  1884,  conferences  were  held  at  Geneva  by 
representatives  of  the  various  Grovernments  and 
national  societies,  from  which  it  appeared  obvious  to 
our  representative,  Su*  Thomas  Longmore,  that  there 
was  only  one  principle  on  which  a  system  of  voluntary 
aid  could  be  adopted  for  military  organization  in  time 
of  war,  and  that  was,  that  the  voluntary  must  for 
ihe  time  become  incorporated  with  the  military 
establishment,  while  the  sphere  of  activity  of  the  former 
must  be  relegated  to  such  a  part  of  the  military 
operations  as  the  military  regulations  and  the  actual 
commander  on  the  spot  may  determine.  On  any 
other  principle  a  "volunteer  aid  establishment  Avould, 
in  his  opinion,  interfere  Avith  and  impede  the  opera- 
tions of  any  organized  force.  In  order  to  ensure  that 
the  national  aid  tendered  in  war  should  be  good  and 
sufficient  the  conference  laid  down  :  ^^1.) — Sick  trans- 
port columns  should  be  formed  in  time  of  peace, 
and  actively  practised  at  suitable  times,  in  order  to 
train  and  habituate  the  personnel  to  habits  of  discipline. 
(2.) — That  the  intellectual  qualities  of  female  nurses 
should  be  carefully  examined  into  and  it  should 
be  ascertained  whether  they  were  strong  enough  for 
performing  the  services  which  would  be  required  of 
them.  (3.) — A  reserve  establishment  should  be 
organized  beforehand  to  fill  up  vacancies  during  war. 

Experiments,  which  had  be  made  at  Vienna,  Paris, 
Aldershot,  and  at  Geneva  in  1883-84,  with  a  movable 
electric  light  wagon,  having  established  the  possibility  of 
lighting  a  large  battle-field  at  night  sufficiently  to  enable 
the  wounded  to  be  removed,  in  aid  of  the  ambulance, 
it  was  recommended  that  for  this  purpose  it  should, 
be  utilized  in  future  wars.  The  conference  also  recom- 
mended that  antiseptic  dressings  shoidd  be  employed 
as  a  rule  in  the  surgical  service  of  all  armies  in  the 
field,  and  in  the  service  of  the  Eed  Cross  Societies. 
In  1885  an  exhibition  of  moveable  hut  hospitals  for 
ambulance  service  took  place  at  Antwerp.    There  were 


no  less  than  sixty  exhibits,  showing  the  advancing 
interest  taking  place  on  this  important  object  of  how 
best  to  alleviate  human  suffering  when  appealing  to 
human  skill.  Improvements  were  shown  in  many 
particulars.  The  prize  hut  was  of  wood  with  felt  for 
filling  up  the  frames  a  laj'er  of  cdrk  between  inner 
and  outer  coverings  to  protect  from  cold  and  heat 
alternately.  The  frame  and  felt  were  impregnated  with 
silicate  of  soda  to  reduce  theii'  inflammability.  This 
hut  contained  ten  beds. 

Since  the  war  of  1870  the  ambulance  service  of 
the  French  aimy  has  been  wholly  remodelled,  and 
the  old  dressing  material  and  sm-gical  oppliances  are 
in  process  of  elimination,  antiseptic  wools  taking  their 
place.  The  old  pattern  tent  Avith  ropes  has  disappear- 
ed, and  been  replaced  by  one  with  iron  and  Avooden 
ribs,  much  more  roomy.  A  tent  "toilet"  with  window 
frames  is  used  as  an  operating  one,  not  heavy,  and 
easily  put  together.  A  law  of  July  24th,  1873,  and 
of  March  16th,  1882,  created  the  autonomy  of  the 
military  medical  service,  and  a  fiu'ther  clause  was 
issued  26th  October  1883,  by  Ai-ticle  16,  in  which 
it  was  laid  down,  "  that  in  all  that  concerns  the  duties 
of  the  medical  service,  the  military  medical  officers 
have  authority  over  all  personnel,  military  or  civil, 
attached  either  permanently  or  temporarily  to  their 
service."  Railway  transport  for  the  evacuation  of  the 
sick  and  wounded  are  classed  under:  (1.) — Permanent 
sanitary  trains.    (2.) — Improvised  sanitary  trains. 

The  first  consists  of  sixteen  carriages,  of  which  eight 
are  filled  up  with  bunks  or  cots  for  sick :  one  as  a 
surgery  and  dispensary,  and  one  as  a  kitchen.  One 
carnage  for  medical  officers,  one  for  orderlies,  one 
for  food  store,  one  for  linen  stores  and  articles  of 
combustible  nature.  All  communicate  by  a  central 
passage  which  extends  the  whole  length  of  the  train. 
These  rolling  hospitals  are  put  together  occasionally 
for  practice,  with  all  the  fittings  kept  ready  in 
peace  time,  but  are  not  permitted  to  go  owt  of  the 
French  railway  system.  The  improvised  hospital 
trains  are  prepared  by  the  staff  of  the  stationaiy 
hospitals  on  the  lines  of  communication,  and  are 
composed  of  twenty-three  to  thii'ty  covered  goods' 
wagons  fitted  with  the  apparatus  (Bey)  for  the  suspen- 
sion of  the  stretchers,  with  five  carriages  for 
attendants  and  stores.  The  apparatus  is  easily  ad- 
justed and  enables  tweh'e  stretchers  to  be  suspended 
in  each  wagon.  It  is  laid  doAvn  that  every  train  carry- 
ing stores  to  the  army  in  the  field  is  to  have  one 
wagon  fitted  up  with  Colonel  Bey's  appliances.  On 
its  return  journey  it  is  filled  up  with  the  stafE  des 
hopitemix  cVcvactiation  and  filled  with  wounded  for 
transport  to  the  rear. 

The  field  hospitals  form  an  integral  portion  of  each 
corpsi,  (Varmee,  each  for  a  hundred  men,  but  capable  of 
being  divided  into  two  equal  parts.  From  them  the 
sick  and  wounded  are  evacuated  to  the  permanent  hos- 
pitals of  the  locality,  and  the  auxiliary  hospitals  formed 
by  the  "Red  Cross  Societies,"  which  are  authorized  to 
help  in  time  of  Avar  the  military  sei-vdce.  Certain 
places  are  mapped  out  for  the  "  Red  Cross  Societies, " 
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where  they  are  to  fprm  at  each  an  hospital  of  not  over 
two  hundi'ed,  or  less  than  twenty  beds,  and  give  to  the 
sick  and  wounded  the  gifts  offered  by  the  public.  They 
are  all  under  the  general  officer  commanding  the  line 
oi  communication,  but  are  not  permitted  to  mix  with 
the  fighting  lines,*  or  the  field  hospitals,  which  are  in 
the  hands  of  the  regular  medical  service.  They  pro- 
vide entirely  for  the  patients  transferred  to  them,  until 
they  have  either  recovered  or  died.  The  whole  of  the 
auxiliary  hospitals  are  under  the  inspection  of  the 
medical  director  and  military  authority  of  the  district. 
In  any  future  war  no  foreign  ambulance  will  be  allow- 
ed to"  work  independently  as  in  the  campaign  of  1870. 
The  personnel  of  the  auxiliary  hospitals  when  em- 
ployed with  the  army  is  under  military  law,  and  sub- 
ject to  military  courts.  They  have  temporary  hospital 
buildings,  their  own  ambulances  and  military  trains, 
very  completely  organised,  and  it  is  to  these  auxiliary 
hospitals  in  a  future  war  that  the  greater  part  of  the 
sick  and  wounded  will  be  drafted  from  the  front.  They 
are  entirely  maintained  by  philanthropy,  and  without 
expense  to  the  State,  and  under  the  medical  service  of 
the  army  are  free  to  be  employed  with  that  portion 
acting  beyond  the  frontier.  They  are  obliged  to  fur- 
nish every  six  months  to  the  minister  of  war  a  retui-n 
showing  the  number  of  beds  they  are  prepared  to  equip 
at  each  of  the  places  allotted  to  them.  The  "Ambu- 
lance "  of  the  French  army  corresponds  with  our 
"Bearer  Company,"  and  supplements  the  post  of  suc- 
cour under  fire. 

Each  corps  d'armee  has  four  hospitals,  v/s.,  one  for  the 
quarter-general,  one  for  the  staff  and  corps  troops,  one 
for  each  division  of  infantry,  and  one  for  the  brigade 
of  cavalry. 

They  are  arranged  on  three  scales : — 

(a)  — A  division  of  infantry  or  quarter-general,  and 
for  corps  troops. 

(b)  — A  brigade  of  cavalry  and  fortified  places. 

(c)  — A  column  operating  in  mountainous  places  and 
Algeria.    They  co-operate  with  the  field  hospitals. 

All  European  armies  have  now  adopted  a  first  field 
dressing,  rendered  antiseptic  by  one  part  of  corrosive 
sublimate  to  1,000.  It  is  claimed  that  when  the 
number  of  wounded  is  likely  to  be  excessive,  the  supply 
of  material  so  carried  by  each  officer  and  soldier  is 
invaluable,  and  that  occasions  may  arise  when  no 
other  dressing  is  available. 

The  advantage  of  a  good  antiseptic  dressing  in  war 
is,  that  wounds  may  be  left  for  a  considerable  time 
without  being  disturbed,  after  the  first  application, 
thus  facilitating  rapid  transport  to  the  rear.  The  ne- 
cessity of  introducing  antiseptic  treatment  into  field 
siu-gery  practice  led  to  considerable  changes  in  the  sur- 
gical equipment  of  the  German  army.  The  various 
improvements  were  exhibited  at  tlie  Tenth  Interna- 
tional Congress  held  at  Berlin,  2nd  and  9th  August 
1890. 

Each  "Bearer  Company"  is  allowed  eight  of  the 
new  pattern  ambulance  wagons,  each  of  which  carries 
four  lying-down  patients,  and  five  spare  stretchers  ou 
the  top  and  five  inside.    Each  army  corps  in  time  of 


war  has  still  three  of  these  companies.  One  to  each  of 
the  two  infantry  divisions,  and  the  third  at  the  dispo- 
sal of  the  officer  in  command  of  the  corps.  The  new 
pattern  eight  ambulance  wagons  carry  seventy-two 
stretchers ;  the  old  pattern  canied  fifty-six.  Men  exempt 
from  peace  service  are  put  in  charge  of  any  country 
wagons  requisitioned  to  supplement  the  regular  hospital 
service.  Each  stretcher  carried  by  the  sanitats'  detach- 
ment has  an  adjustable  head  rest  frame  (with  pillow), 
to  the  back  of  which  the  surgical  havresack  is  attached. 
Those  men  who  are  to  become  stretcher-bearers  in  time 
of  war  are  now  trained  while  serving  with  the  colors  ; 
they  must  be  in  their,  second  year  of  service,  strongly 
built,  of  good  conduct  and  intelligence,  and  able  to  read 
and  write,  and  sufficient  in  number  to  siipply  the  re- 
quirements of  the  sanitats'  detachment  on  mobilization. 
In  addition  four  per  cent,  per  company  of  infantry 
battalions  are  trained  to  act  as  supplementary  regi- 
mental stretcher-bearers  during  an  action.  These  last 
are  not  under  the  protection  of  the  Geneva  Convention, 
and  wear  red  brassards  instead  of  white  brassards  with 
the  red  cross. 

A  course  of  instruction  in  first  aid — twenty  lectures — 
is  given  annually  by  a  selected  medical  officer  in  each 
garrison.  In  each  barrack  there  is  an  instruction 
room.  An  annual  training  stretcher-bearer  drill  fol- 
lows of  those  men  who  have  passed  through  the  course 
of  lectures  in  first  aid.  This  course  lasts  ten  days. 
Four  of  the  ten  days  are  taken  up  with  wheeled  trans- 
port. A  medical  officer  superintends.  Medical  officers 
attending  the  training  in  "  stretcher-bearer  di-ill "  are 
mounted  as  in  the  field.  In  one  day  in  the  ten  all  the 
medical  officers  of  the  garrison  and  the  field  apothecary 
attend  to  become  practically  acquainted  with  the  mate- 
rial used  in  the  field  and  the  method  of  packing  the 
articles.  Men  trained  as  stretcher-bearers,  who  have 
passed  into  the  reserve,  are  called  out  annually  to  at- 
tend the  course.  At  the  end  of  the  course  the  bearer 
companies  are  inspected  by  the  general  and  principal 
medical  officer.  A  field  disinfecting  apparatus  is  pre- 
sent with  the  army,  consisting  of  a  boiler  and  disinfect- 
ing chamber  on  a  small  fom'-wheeled  carriage,  which  is 
of  light  draft,  and  can  be  rapidly  moved  on  good  roads. 
A  new  pattern  tent,  double  the  size  of  the  older  one 
and  fuUy  exposed  to  the  light  on  one  side  so  that 
operations  can  more  easily  be  performed,  has  been 
adopted  for  the  dressing  station.  The  advantages 
claimed  for  the  moveable  hospital  huts  are  that  they 
supplement  the  fixed  hospital  accommodation  of  gar- 
risons when  an  unusual  outbreak  of  disease  occurs. 
That  by  bringing  them  to  an  area  where  infectious 
disease  in  an  epidemic  form  exists,  its  spread  may  be 
checked  by  isolation  of  the  cases,  and.  the  transport  of 
serious  cases  is  lessened  by  the  erection  of  these  huts 
in  places  where  large  numbers  of  wounded  are  lying. 
The  new  pattern  is  a  hut  with  waterproof  canvas  in- 
stead of  felt,  as  being  more  easily  repaired.  A  certain 
number  are  kept  in  the  equipment  of  garrison  hospitals 
for  use  when  requu'ed.  Two  kinds  of  diagnosis  labels 
are  used — white,  signifying  that  the  man  ma,y  not  be 
removed ;  and  red,  that  he  is  transportable  to  the  rear. 
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An  antiseptic  box  has  been  introduced^  into  the 
equipment  oi  the  bearer  companies.  Hospital  trains 
now  consists  of  third  class  carriages  with  the  new  sys- 
tem of  supporting  stretchers,  sleeping  car,  kitchen,  etc. 

A  new  pattern  tent  has  been  introduced  for  the  dress- 
ing station,  tent  for  twelve  patients,  a  circular  hut  for 
winter  use,  sixteen  beds  and  ward  equipment  with  a 
mohler  store.  A  canvas  hut  for  sixty  sick  or  wounded 
with  kitchen,  with  washing  utensils  and  bath-room. 

The  difficulty  of  searching  for  the  wounded  on  the 
night  after  a  great  battle  has  been  one  which  has  long 
occupied  the  attention  of  military  reformers,  and  the 
army  medical  service  in  Austria  determined  to  try  how 
far  the  electric  light  may  be  utilized  for  this  humane 
end.  It  has  been  found  that  powerful  search  lights, 
with  reflectors,  are  very  effective  on  open  ground,  but  in 
cases  where  the  battle  has  raged  over  a  wide  extent  of 
country,  or  where  the  fighting  has  occurred  amid  woods 
and  brushwood,  such  luminants  are  not  of  much  use. 
Hence  it  was  resolved  to  experiment  with  the  electric 
light  in  a  new  form.  The  men  of  the  army  medical 
service  were  sent  out  at  Grratz  at  night,  each  armed 
with  portable  electric  lanterns,  which  were  fed  by 
accumulators  contained  in  their  knapsacks.  The  ex- 
periment was  fairly  successfiil,  and  it  is  likely  to  be 
repeated. 

The  latest  improvement  suggested  is  that  of  organiz- 
ing a  certain  number  of  mounted  bearer  companies  to  keep 
pace  with  the  rapid  movements  of  cavalry  in  the  field. 
Brigade-Surgeon  Williams,  P.  M.  0.,  New  South 
Wales  Military  Forces,  has  proposed  for  this  purpose, 
in  order  to  save  life  and  engender  a  feeling  of  confi- 
dence among  all  ranks,  that  each  of  these  should  con- 
sist of  5  medical  officers,  8  non-commissioned  officers, 
28  rank  and  file,  20  horses  for  ten  specially-constructed 
light  ambulance  wagons,  4  for  two  water-carts,  each 
containing  eight  gallons,  8  for  four  light  ambulance  store 
wagons,  and  6  for  twelve  cacolets ;  total  79  horses.  The 
medical  and  surgical  equipment  being  of  a  suitable 
and  special  pattern.  For  the  same  purpose  Captain 
Tomkins'  'Tortoise'  flying  field  hospital  equipment, 
after  a  successful  trial  at  the  Russian  infantry  manoeu- 
vi'es,  has  recently  been  ordered  to  be  more  severely  tested 
by  a  further  official  trial  at  the  cavalry  and  artillery 
manoeuvi'es,  under  the  command  of  the  Grand  Duke 
Wladimir.  The  result  is  stated  to  have  been  very 
gratifying,  an  experiment  having  been  made  which 
proved  its  adaptability  to  an  emergency,  and  that  it 
could  be  quickly  packed  into  a  country  cart  pressed 
into  the  service,  when  the  wagon  was  disabled.  During 
the  cavalry  manoeuvres  the  tent  was  frequently  pitched 
in  eight  to  ten  minutes,  wagon  inside,  after  marches  of 
thirteen  to  twenty-seven  miles.  This  system  was  in  use 
at  the  manoeuvres  in  Fioland  as  a  field  hospital,  and  has 
been  used  for  that  purpose  at  the  manoeuvres  of  France, 
Austria,  and,  during  the  autumn  manoeuvres,  the 
Guards  in  Hampshire  accompanied  them  and  the  1st 
South  Wales  Borderers.  The  Grrenadier  Guards  had  an 
ordinary  service  wagon,  with  a  tortoise  tent  fitted  to  it. 

In  England  the  volunteers  have  given  a  great  im- 
pulse to  the  ambulance  system  and  have  showed  much 


interest  in  its  success.  Each  brigade  has  its  bearer 
company,  formed  by  the  mobilization  of  sections  from 
each  corps  under  the  senior  medical  officer  of  the 
brigade  ;  besides  these  there  are  the  independent  com- 
panies of  the  volunteer  medical  staff  corps  aided  by 
Grovernment  with  drill  instructions  from  the  medical 
staff  corps,  etc.  These  companies  are  inspected  period- 
ically by  principal  medical  officers  of  districts  and 
reports  upon  their  efficiency  made  to  general  officers 
commanding.  The  Manchester  companies,  which  was 
under  my  supervision  in  the  N.-W.  district,  had  an 
excellent  band  and  had  no  difficulty  in  recruiting. 
Camps  are  formed  at  intervals  and  occasionally  train- 
ing takes  place  at  Netley  or  Aldershot.  In  the  event 
of  invasion,  or  foreign  war  withdrawing  the  regular 
companies,  they  would  form  an  important  reserve,  as 
would  also  the  bearer  companies  of  the  militia 
medical  staff  corps.  Attached  to  some  of  the  large 
colliery  districts  are  also  ambulance  brigades,  one  of 
which,  numbering  350  in  two  sections  under  the  com- 
mand of  Colonel  Seely,  M.  P.,  which  had  travelled  from 
the  midland  counties,  was  inspected  by  Her  Majesty 
at  Windsor  on  6th  May  1893.  They  wore  a  neat  blue, 
cloth  uniform,  braided  with  red,  military  peaked  caps, 
white  belt  with  black  bandage  cans,  and  bore  the  St. 
John's  ambulance  badge  upon  their  arms. 

At  the  Fifth  International  Conference  at  Eome  on 
21st  April  1892  of  the  Eed  Cross  Societies,  the  King 
and  Queen  of  Italy,  desirous  of  marking  1  heir  sympathy 
with  its  objects,  announced,  through  the  President, 
Count  Somaglia,  that  they  had  instituted  a  prize  of 
10,000  francs  for  the  best  appliances  for  carrying  the 
woimded  from  the  field  of  battle  and  rendering  front 
aid  to  them.  When  bidding  the  delegates  welcome,  the 
war  minister  said,  although  armaments  did  not  diminish, 
it  was  encouraging  and  cheering  to  see  the  noble  rivalry 
of  humanity  and  charity  ever  striving  to  minimize 
their  effects. 

In  principle,  the  existing  arrangements  for  medical 
assistance  in  the  field,  and  for  the  removal  of  the 
wounded  therefrom,  are  now  in  great  measure  identicil 
in  most  European  armies.  The  English  system  may 
be  briefly  summarized  :  In  the  field  there  is  a  medical 
officer  with  each  unit-regiment  of  cavalry,  battalion 
of  infantry,  body  of  artillery,  etc.  He  has  at  his 
disposition  the  trained  regimental  stretcher-bearers  of 
his  particular  unit,  two  per  company  or  troop.  To 
each  brigade  is  attached  specifically  one  bearer  company 
and  one  field  hospital ;  to  each  division  an  additional 
field  hospital.  For  an  army  corps  the  medical  estab- 
lishment consists  of  the  field  hospitals  and  six  bearer 
companies,  exclusive  of  the  regimental  aid ;  and  in 
addition  to  this  a  certain  number  of  officers  of  the 
medical  staff  are  utilized  for  staff  purposes.  The 
entire  service  is  under  the  command  of  a  surgeon- 
major -general,  subject  to  the  authcrity  of  the  general 
commanding.  There  are  three  stages  for  the  wounded 
man  between  where  he  falls  and  the  field  hospital, 
where  he  either  temporarily  remains  if  his  case  is  not 
serious,  or  whence  he  is  sent  back  to  the  base  hospital 
if  he  has  been  severely  wounded.    The  first  stage  is 
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from  the  figlitiug-line  to  the  collecting-station,  where 
he  has  fallen,  he  receives  medical  aid  from  one  or  other 
of  two  som'ces,  whichever  may  the  sooner  reach  him  : 
the  em'geon  of  his  own  particular  unit,  accompanied 
hy  that  officer's  orderly  from  the  hearer  company 
belonging  to  the  brigade,  candying  the  field-companion, 
water-bottle,  and  surgical  havi'esack,  or  a  surgeon 
belonging  to  the  bearer  company,  with  a  private  simi- 
larly eqiiipped.  At  this  stage  the  surgeon,  whether  of 
the  unit  or  of  the  bearer  company,  as  the  case  may  be, 
affords  the  wounded  man  merely  temporary  aid,  and 
does  not  undertake  any  serious  surgical  operation. 
The  patient  is  placed  on  a  stretcher  which  may  belong 
to  the  bearers  of  the  unit  or  to  one  of  the  eight 
stretcher  detachments  of  the  bearer  company,  and  is 
earned  back  to  the  collecting- station,  which,  while  if 
possible  under  shelter,  is  as  near  as  may  be  to  the 
fighting-line  consistently  with  safety.  The  coilecting- 
station  is  in  charge  of  a  sergeant  equipped  with 
field-companion  and  water-bottle  and  a  small  reserve 
of  bandages  and  first  dressings  to  replenish  the 
surgical  havresacks  of  the  stretcher-bearers.  From 
the  collecting- station  to  the  dressing-station,  farther 
rearward,  and  if  possible  out  of  fire,  a  certain  specified 
number  of  ambulances  ply,  loaded  with  their  com- 
plement of  wounded  men,  each  vehicle  under  the 
care  of  a  corporal  or  private  of  the  bearer  company. 
These  two  stage?,  from  the  fighting-line  to  the  collect- 
ing-station and  from  the  collecting-station  to  the 
dressing-station,  constitute  the  "fij-st  line  of  assistance." 

At  the  dressing- station,  located  if  possible  in  a 
building,  if  not,  in  a  tent,  and  in  proximity  to  a 
good  supply  of  water,  the  medical  officer  in  com- 
mand is  on  duty,  assisted  by  a  sm'geon,  a  sergeant- 
compounder,  a  cook,  etc.  Here  the  wounded  receive 
more  detailed  attention  than  could  previously  have 
been  paid  to  them.  Beef-tea  and  stimulants  are  sup- 
plied Avhen  needed ;  minor,  and,  in  case  of  emergency, 
even  capital  operations  are  performed.  As  the 
woanded  are  dressed  they  are  placed  in  the  ambulances 
plying  between  the  di-essing-station  and  the  field 
hospital,  which  stage  is  known  as  the  "  second  line 
of  assistance."  The  collecting  and  dressing  stations 
may  have  to  be  advanced  or  retired  according  to  the 
ebb  or  flow  of  the  battle,  but  the  general  principle 
holds  good  that  the  two  shall  never  be  far  apart,  so 
as  to  shorten  the  journeys  in  the  first  line  and  thus 
bring  the  wounded  within  reach  of  surgical  aid  as 
speedily  as  possible.  In  the  Egyptian  campaign  of 
1882,  a  quarter  of  an  hour  was  held  to  be  the  extreme 
length  of  time  for  the  wounded  man  to  lie  on  the 
field  before  receiving  assistance ;  but  then  there  were 
but  a  few  hundreds  of  men  to  be  dealt  with,  in 
contradistinction  to  the  thousands  of  wounded  which 
a  great  battle  necessarily  produces. 

The  German  corps  has  twice  as  many  regimental 
medical  officers  per  thousand  men  as  the  English. 
It  has  sixty  more  stretcher  parties,  twice  as  many  beds 
in  field  hospitals,  but  fewer  ambulance-wagons  by  one- 
half.  Taking  the  means  of  carriage  from  fighting - 
line  to  di'essing-station,  the  English  corps  has  18  i 


stretchers  and  carriage  for  224  wounded  per  ambu- 
lance-wagon, making  412  in  all.  With  the 
average  distance  of  di'essing-station  from  fighting- 
line  under  these  arrangements  taken  at  fifteen 
hundred  yards,  the  number  of  journeys  to  and  fro 
that  could  be  estimated  for,  would  not  exceed 
five,  on  fifteen  hundred  wounded  moved  by  carriage. 
Taking  fifiy  per  cent,  of  the  wounded  as  requir- 
ing carriage  from  the  field,  this  would  give  three 
thousand  wounded  that  woiild  arrive  at  the  dressing- 
stations  for  transfer  to  the  rear,  or  ten  per  cent,  of  the 
whole  force. 

This  much  of  detail  has  been  gone  into  in  regard  to 
the  present  system  of  dealing  with  the  wounded  in 
battle,  with  the  motive  of  accentuating  the  contrast 
between  that  system  with  its  promptitude  of  succom",  and 
the  harsher  conditions  which  must  inevitably  be  endured 
by  the  wounded  of  future  warfare. 

The  late  Dr.  Billroth,  the  greatest  of  Austrian  sur- 
geons, held  that  "  we  must  come  to  the  conclusion  that 
in  future  it  will  be  no  longer  possible  to  remove  the 
wounded  from  the  field  during  the  battle  by  means  of 
bearers,  since  every  man  of  them  would  be  shot  down, 
as  bearers  would  be  more  exposed  than  men  in  the 
fighting-line ;  and  the  most  that  can  be  aimed  at  is 
that  the  wounded  man  of  the  future  shall  be  attended 
to  within  twenty-four  hours."  Bardeleben,  the  Sur- 
geon-General of  the  Prussian  army,  has  said  :  "  Some 
urge  an  increase  of  bearers ;  but  we  must  not  forget 
that  bearers  have  to  go  into  the  fire-line  and  expote 
themselves  to  the  bullets.  If  we  go  on  increasing  their 
number,  shall  we  not  also  be  simply  increasing  the 
number  of  the  wounded  ?  The  number  of  men  pro- 
vided for  the  transfer  of  the  wounded  now  exceeds  one 
thousand  for  each  army  corps.  It  is  no  true  humanity 
that,  in  order  to  effect  an  uncertain  amount  of  saving 
human  life,  a  number  of  lives  of  other  men  should  be 
sacrificed.  The  whole  system  of  carrying  away  the 
wounded  on  litters  dirring  the  battle  must  be  abancloned, 
for  it  is  altogether  impracticable."  There  are  many 
other  testimonies  to  the  same  effect.  In  the  Franco- 
German  and  Eusso-Tm'kish  wars  Archibald  Foi-bes, 
the  veteran  war  correspondent,  personally  recognized 
and  wrote  in  that  sense  in  his  war  correspondence,  that 
the  losses  among  the  bearers  and  surgeons  were  so  great 
that  the  service  already  "approached  impracticability." 
And  added  that  "  in  the  warfare  of  the  future  the 
service  as  now  existing  will  -  be  found  utterly  imprac- 
ticable, since,  with  the  improved  man-killing  appliances 
certain  to  be  brought  into  action,  the  first  battle  would 
bodily  wipe  out  the  bearer  organization  carried  on 
under  fire." 

The  battles  of  the  future  may  or  may  not  be  less 
prolonged  than  those  of  recent  campaigns.  We  cannot 
prognosticate.  The  battle  of  Gi'avelotte  lasted  from 
noon  until  10  p.m.  ;  the  battle  of  Mars-la-Tour  right 
round  the  clock,  from  9  a.m.  to  9  p.m.  It  is  certain, 
because  of  the  vast  strengths  engaged,  that  the  battles 
of  the  future  will  cover  much  more  ground  than  hereto- 
fore, and  it  is  probable  that  the  fighting  will  be  more 
stationary. 
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Most  of  the  European  powers  have  equipped  their 
armies  with  one  or  other  form  of  the  new  small-bore 
ride,  and  thooe  which  have  not  completed  their  re-ar- 
mament are  making  haste  to  do  so.  At  Grravelotte  the 
losses  of  Germans  by  the  long-range  chassepot  rifle 
were  5,000  dead  and  15,000  wounded,  one-thii-d  of  the 
latter  dangerously,  and  having  to  be  carried  off  the 
field  by  the  krauk  rtrag  r,  to  effect  the  removal  of 
which  1,000  bearers  and  50L)  litters  were  required,  each 
party  of  two  bearers  Avith  one  litter  making  the 
jom-neys  from  the  fighting-line  rearward  to  the 
ambulance  wagons  and  back  to  the  field. 

The  only  type  of  new  weapon,  the  results  of  the  fire 
from  which  have  been  actually  tested  on  the  battlefield, 
is  the  Mannlicher,  which  was  used  to  a  considerable 
extent  in  the  Chilian  Civil  war  of  1891.  As  is 
generally  known,  the  eight-millimetre  projectile  which 
the  Mannlicher  throws  is  much  ligliter  and  of  much 
flatter  trajectory  than  any  of  the  old  larger  bullets. 
Owing  to  its  higher  velocity  and  pointed  shape,  its 
power  of  perforation  is  extraordinai'y.  In  the  matter- 
of-fact  language  of  Bardeleben :  "  Owing  to  the  im- 
mense velocity  of  the  Mannlicher  bullet,  and  its  small 
surface  of  contact,  it  meets  with  little  resistance  in 
striking,  causes  little  commotion  of  the  neighbouring 
parts,  has  no  time  to  stretch  the  various  tissues  it 
encounters,  and  merely  punches  out  a  hole,  carrying 
the  contused  elements  before  it  clean  out  of  the  wound, 
without  seriously  damaging  the  surrounding  wall  of 
track."  The  now  obsolete  bullets  fired  from  great 
distances  and  striking  a  bone  frequently  glanced  off 
or  rebounded.  This  Avill  occur  no  longer.  The  new 
long-range  projectile,  if  it  strikes  at  all,  has  sufficient 
force  to  pass  through,  cutting  any  vessels  .or  organs  it 
may  meet  in  its  path.  It  is,  therefore,  all  the  more 
deadly.  Whereas  the  accepted  estimate  of  casualties 
in  modern  warfare  has  been  in  the  ratio  of  about  four 
men  wounded  to  one  killed,  the  percentage  in  the 
Chilian  fighting  is  authentically  given  as  four  killed  to 
one  wounded.  This  ghastly  proportion  will  probably 
not  maintain  itself  in  future  battles  on  a  large  scale, 
but  there  can  be  no  doubt  that  the  fighting  of  the 
future  will  be  deadlier  than  that  of  the  past.  Yet  the 
properties  of  the  new  bullet  are  not  entirely  lethal, 
although  it  will  slay  its  thousands.  Its  characteristic 
of  absence  of  contusion,  which  contusion  from  the  old 
bullet  frequently  stayed  the  bleeding  of  injured  vessels, 
must  result  in  more  frequent  deaths  from  htemorrhage, 
more  especially  in  the  inevitable  lack,  in  the  future,  of 
prompt  surgical  intervention.  But  the  wounds  it 
causes,  if  they  do  not  produce  immediate  death,  or 
speedy  dissolution  from  haemorrhage,  are  expected  to 
be  more  amenable  to  treatment  than  those  which  were 
occasioned  by  the  old  bullet. 

It  is  remarkable  that  the  more  modern  battles  of 
Europe  in  which  great  numbers  of  men  have  been 
engaged — battles  in  which  were  used  rifled  cann.on  and 
small  arms — have  afforded  greatly  less  percentages  of 
casualties  than  those  of  earlier  battles  in  which  smooth- 
bore cannon  and  muskets  were  the  sole  weapons  of  fire. 
At  Borodino,  in  1812,  there  fought  250,000  French 


and  Eussians,  with  a  result  of  80,000  killed  and 
wounded.  At  Salamanca,  in  the  same  year,  when 
90,000  English  and  French  were  engaged,  the  casualties 
amounted  to  30,800.  In  each  case  the  proportion  of 
casualties  to  the  forces  engaged  was  one-third,  and  the 
proportion  was  the  same  in  the  battle  of  Eylau  in  1807. 
In  the  battles  of  Magenta  and  Solferino  in  the  Franco- 
Italian  war  of  1859,  when  the  French  armament  was  in 
great  part  rifled,  the  proportion  of  killed  and  wounded 
to  the  total  forces  engaged  was  but  one-eleventh.  At 
Koniggriitz,  in  186G,  the  proportion  was  one-ninth. 
In  the  two -days'  fighting  belore  Metz  in  August  187U — 
the  battle  of  Mars-la-Tour  on  the  16th,  and  the  battle  of 
Grravelotte  on  the  18th — there  were  in  all  on  the  ground 
about  450,000  Germans  and  Frenchmen.  The  casualties 
of  the  two  days  amounted  to  65,500,  affording  a  pro- 
portion to  the  total  strength  of  one-seventh.  These 
figiu-es  work  out  that  the  old  Brown  Bess  and  the 
smooth-bore  guns  inflicted  proportionately  more  injury 
to  life  and  limb  than  occmi-ed  in  the  battles  later  in  the 
century  with  all  the  appliances  of  improved  armaments. 
But  the  largest  army  placed  on  a  battlefield  on  any 
one  occasion  by  an  European  power  within  the  present 
century,  the  Prussian  army  which  fought  at  Koniggratz, 
did  not  amount  to  more  than  260,000  fighting  men. 
To-day  the  war  strength  available  for  the  field  of  the 
German  Empire  is  close  on  2,500,000  men ;  that  of 
France,  2,715,000 ;  that  of  Eussia,  2,450,000 ;  that  of 
Austria,  1,600,000.  When  the  first  great  battle  of  the 
next  great  war  comes  to  be  fought,  a  million  of  com- 
batants will  be  in  the  field.  On  the  percentage  of  1870, 
and  pu.tting  aside  altogether  the  effects  of  the  recent 
developments  in  man-huxting,  the  casualties  will 
exceed  140, UOO.  According  to  the  existing  ratios,  of 
this  number  35,000  would  be  slain,  70,000  would  be 
comparatively  slightly  wounded,  and  35,000  would  be 
severely  wounded.  In  the  absence  of  actual  experience, 
the  Chilian  statistics  could  not  be  relied  upon,  at  all 
events,  in  full.  It  follows  that  if  the  wounded  of  the 
next  great  battle  are  to  be  dealt  with  as  the  present 
arrangements  prescribe,  apart  from  the  gleaning  of  the 
bearers  during  the  battle,  surgical  assistance  will  have 
to  be  provided  for  105,000  wounded  and  hospital  accom- 
modation for  about  70,000,  viz.,  the  35,000  severely 
wounded  and  one- half  of  the  comparatively  slightly 
wounded. 

For  a  considerable  period  the  German  War  Office 
have  had  in  view  these  contingencies.  Since  1871,  and 
especially  since  the  new  regulations  of  1878,  the 
German  ambulance  system  has  been  steadily  improved. 
In  1870-71,  35,661  persons  were  officially  employed 
by  the  ambulance  departments  of  Prussia  and  the  other 
States  of  the  North  German  Confederation,  not  counting 
Saxony  and  Hesse.  The  number  has  been  considerably 
increased  since  then.  There  were  5,000  bearers  in 
1870,  and  since  then  each  increase  in  the  number  of 
troops  has  been  accompanied  by  an  increase  of  this 
special  staff,  and  they  are  much  more  carefully  trained 
than  they  were  in  1870.  In  that  year  there  were  only 
124  persons  to  each  sanitats'  detachment,  there  aie  now 
231.    The  Eed  Cross  and  other  ambulance  societies  for 

90  . 


358 


SECTION  OF  MILITAEY  MEDICINE  &  SURGEEY. 


Prussia  and  the  neighbouring  States  contribute  4,276 
persons  in  case  of  war.  Grreat  improvements  have  been 
made  in  the  ambulance  trains,  which  consist  of  forty-one 
carriages,  in  which  are  three  hundred  beds,  complete 
kitchens  with  tteam  pipes,  etc.  As  regard  field  hospitals, 
Germany  is  in  the  first  rank  of  nations.  The  number  of 
beds  available  in  hospitals  has  been  largely  increased. 
In  1870,  the  North  German  Confederation  had  34,026 
beds  at  its  disposal  ofiicially ;  at  present  the  German 
military  ambulance  depart^nent  can  count  on  150,000 
beds,  of  whicii  at  least  40,000  can  be  available  within 
twenty-fom*  hours.  Besides  this  ofticial  provision  for  the 
use  of  the  sick  and  wou.nded  in  war,  there  are  numerous 
private  societies  with  well-trained  male  and  female 
staffs  niimbered  by  thousands,  and  with  hospitals  at 
theh'  disposal,  so  that  it  is  clear  tliat  Germany's  am- 
bulance department  is  alive  to  its  enormous  responsi- 
bilities. The  German  wounded  in  1870  numbered 
116,821  men,  14-8  per  cent,  of  the  total  number  in  the 
field.  Of  these  17'300  died  at  once,  leaving  a  percentage 
of  12'6  for  surgical  treatment.  For  the  next  war  the 
German  War  Office  calculates  on  a  loss  of  20  per  cent, 
or  7,000  from  an  army  corps  complete  in  numbers.  Of 
these,  according  to  generally  recorded  experience,  there 
would  be  1,200  killed  and  5,800  wounded ;  and  of 
the  latter  about  one-third  seriously  injui'ed  and  two- 
thirds  with  slight  injuries.  For  this  number  they  can 
dispose  of  150  surgeons,  300  ambulance  assistants,  and 
in  round  numbers  100  bearers.  Thus  each  siu'geon 
would  have  charge  of  twelve  to  thirteen  serious- 
ly wounded  men  and  twent}'-six  with  slighter 
wounds. 

As  many  men  will,  in  future,  wounded  by  small  arms, 
be  only  temporarily  disabled,  and,  if  px'omptly  treated 
antiseptically,  will  be  in  tlie  ranks  in  a  period  of  from 
fifteen  to  thirty  days,  it  will  thus  be  necessary  to  treat 
a  large  proportion  near  the  seat  of  war  and  a  large 
moving  hospital  accommodation  where  the  eTitire  treat- 
ment of  a  considerable  proportion  of  the  wounded  may 
be  carried  and  must  be  provided.  The  treatment 
should  begin  in  the  field  at  the  earliest  possible  time 
after  the  injuries  have  been  received,  more  especially  as 
the  sharpness  of  the  wound  will  increase  the  risk  of 
haemorrhage. 

In  all  armies  many  improvements  in  the  arrange- 
ments for  the  care  of  the  sick  and  wounded  in  war 
have  thus  been  effected,  and  every  nation  now  acknow- 
ledges that  the  soldier  who  fights  the  battles,  and  sustains 
the  glory  of  his  fatherland,  deserves  all  that  can  be 
done  to  alleviate  his  suffering.  By  his  valour  great 
empires  have  been  consolidated,  and  they  have  not  been 
behind  hand  in  reorganizing  those  services  upon  which 
his  comfort  so  much  depends. 

To  conclude :  Stern  experience  of  futui'e  warfare 
must  one  day  force  home  upon  the  nations  the  decision 
whether  their  wounded  and  necessarily  untended 
warriors  in  their  thousands  and  their  tens  of  thousands 
are  to  lie  bleeding  on  the  battlefields  while  the  strife 
is  raging  above  them  ;  or  whether  the  peoples  of  the 
civilized  woi'ld  shall  take  the  accomplishment  of 
the  millennium   into  their   own  hands  and  bring  it 


about  in  the  words  of  the  old  Scottish  paraphrase 
that— 

"  No  longer  hosts  encountering  hosts 

Shall  crowds  of  sluin  deplore  ; 
They'll  hang  tiie  trumpet  in  the  hall 

And  study  war  no  more  ! " 


CASUALTIES  IN  MODEEN  WAE  FEOM  THE 
POINT  OF  YIEW  OF  AN  AMBULANCE 
SUEGEON. 

BY  C.  H.  MELVILLE, 

TuE  number  of  casualties  that  may  be  expected  to  occur 
in  future  wars  is  a  matter  of  the  greatest  inierest,  not 
only  to  all  classes  of  the  army,  but  more  particularly 
to  the  Ambulance  Surgeon,  on  whom  will  fall  the  task 
of  relieving  the  suffeiers,  and  the  extent  of  whose  pre- 
parations must  depend  on  that  number.  It  is,  therefore, 
important  that  we  should  consider  how  the  recent 
changes  in  firearms,  more  especially  rifles,  will,  as  far  as 
may  be  anticipated,  affect  the  ratio  of  casualties. 

Let  us  first  consider  the  nature  of  these  changes.  On 
the  face  of  the  question  we  are  struck  by  the  great  in- 
crease in  destructive  power,  conferred  (1)  by  the 
increased  range  of  modern  rifles  ;  (2)  by  the  increased 
rapidity  with  which  they  can  be  discharged. 

Now  these  are  not  by  any  means  unprecedented 
innovations.  To  go  no  further  back  than  the  begin- 
ning of  the  last  century,  we  have  in  the  changes  from 
fire  and  wheel  locks  to  flint  locks,  from  these  last 
to  percussion  locks,  from  muzzle-loaders  to  breech-loaders, 
from  smooth-bore  to  rifled  weapons,  instances  of  similar 
increases  in.  range  and  rapidity  of  fire  in  the  aggregate, 
at  least,  even  if  not  singly,  quite  as  great  as  they  advance 
for  single  loading  breech-loaders  to  the  modern  magazine 
weapons.  History  then  should  throw  some  light  on 
the  effect  that  such  changes  have  made  in  the  ratio 
of  casualties.  Let  us  take,  for  instance,  two  wars  of 
the  present  century,  in  which  the  statistics  may  be 
considered  as  being  as  reliable  as  can  be  hoped  for : ' 
the  first,  the  American  Civil  War,  in  which  both  sides 
were  ai'med  with  muzzle-loaders ;  the  second,  the  Franco- 
German  War,  in  which  both  sides  were  armed  with  breech- 
loaders. In  the  former  we  find  that  the  losses  were 
ver}^  great — those  on  the  Unionist  side  being  at  Antietam 
13  percent.,  and  at  the  Wilderness  15  per  cent.,  excluding 
missing;  and  in  all  other  important  engagements 
considerably  more.  In  the  Franco-German  War,  on  the 
other  hand,  at  Vienville,  where  the  greatest  loss  was 
inciu-red  by  the  Germans,  this  only  amounted  to  9' 7 5 
per  cent.,  and  at  Gravelotte  to  7-39  per  cent.  In  the 
first  mentioned  campaign,  the  two  sides  were  fairly 
equally  armed|;  in  the  second,  the  French  had  a 
very  marked  superiority  as  far  as  the  mechanical  per- 
fection of  the  rifle  was  concerned.  We  see,  therefore, 
that  the  introduction  of  a  fm-ther  ranging  and  more 
rapidly  dischargeable  weapon  did  not,  in  this  case  at 
least,  of  necessity  result  in  an  increase  in  casualties. 
Let  me  quote  the  military  authorities  in_  support,  of 
a  similar  conclusion  :  Prince  Kraft,  iu  his  letters  ou 
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artillery,  speating  generally  of  th.e  increased  range 
of  modern  weapons,  states  :  "  In  later  times  battles 
continued  to  grow  less  and  less  bloody  in  proportion 
as  more  mui'derous  weapons  were  discovered,  and  the 
range  of  missiles  increased.''  And  againin  the  same 
letter  :  •  "  Thus  we  see  that  the  greater  the  perfec- 
tion to  which  weapons  of  war  are  brought  and  the  longer 
their  range  the  less  bloody  are  the  battles."  My  second 
quotation  is  from  an  article  by  Greneral  Keith-Fraser, 
in  the,"  Fortnightly  EevieAV,"  for  October  1884.  He  there 
says:  "Neither  in  the  death  sides  of  Worth  or  Rezarville, 
nor  in  the  terrible  slaughter  of  Sedan,  were  the  losses 
as  heavy  as  those  incun-ed  by  cavalry  in  the  days  of 
muzzle-loaders . ' '  We  may  f  aiily  then  conclude  that  any 
new  increase  in  the  destructive  potentiality  of  weapons 
does  not  of  necessity  imply  an  increase  in  the  casual- 
ties of  the  troops  using  or  opposed  to  them. 

The  actual  number  or  percentage  ratio  of  casualties 
are  not,  however,  the  only  questions  with  which  the 
Ambulance  Surgeon  has  to  concern  himself.  He  needs 
also  to  know  the  distribution  of  casualties  on  the 
field  of  battle  and  theix  nature,  the  relative  proportion, 
that  is,  of  killed,  severely  wounded,  and  wounded  that 
may  be  expected.  The  answers  to  these  questions 
must,  however,  be  largely  furnished  by  the  tactician, 
and  the  information  required  for  him  is  (1)  to  what  extent 
will  the  extreme  ranges  of  infantry  fire  be  utilized ; 
and  (2)  at  what  distance  from  the  enemy's  position 
will  the  decisive  infantry  fire-fight  take  place. 

With  regard  to  the  first  question  there  are  conflict- 
ing opinions ;  it  is  obvious,  however,  that  the  natural 
features  of  the  battle-field  will  largely  afi:ect  the 
answer  in  any  particular  case. 

It  is  not,  however,  of  such  importance,  as  to  the  second 
question.  It  is,  I  believe,  an  accepted  opinion  that,  as 
a  rule,  during  an  attack  infantry  will  not  compete  with 
artillery  at  ranges  where  the  fire  of  the  latter  is  the 
more  effective,  and  that,  therefore,  during  an  attack  on  a 
position  there  will,  under  ordinary  circumstances,  be  a 
range  beyond  which  infantry  will  not,  as  a  rule,  open 
fire,  and  will,  it  may  also  be  inferred,  be  kept  as  much  as 
possible  under  cover.  During  the  artillery  preparation 
for  the  attack  then  it  may  be  anticipated  that  the  losses 
of  the  infantry  will,  as  far  as  possible,  be  reduced  to 
a  minimum,  and  also  that  these  losses  Avlll  not  begin 
to  be  serious  till  the  preparation  having  been  properly 
carried  out  the  infantry  are  pushed  forward  to  ranges 
where  theu'  own  fire  has  a  preponderating  effect. 
From  this  point  to  another  point,  where  the  fire  of 
the  infantry  of  the  defence  becomes  so  severe  that  further 
advance  is  for  the  time  impossible,  the  losses  Tvill  gradu- 
ally increase,  but  as  Clery  points  in  his  Minor  Tactics, 
the  advance  up  to  this  point  Avill  be  carried  ont  with  as 
little  delay  as  possible.  When  this  point  is  reached  a 
more  or  less  prolonged  fire- fight  will  be  carried  on, 
on  the  result  of  which,  the  success  or  otherwise  of  the 
attack  will  depend.  It  is  at  this  point,  therefore, 
that  the  great  bulk  of  casualties  will  occur,  and 
the  number  that  will  occur  at  large  ranges  during 
the  attack  will  depend  largely  on  the  rapidity  with 
which  the  advance  shall  have  been  carried  out.  I 


would  anticipate  then  that  the  infantry  casualties 
would  begin  at  200  yards,  and  gradually  increase  up 
to  800  or  900  yards.  Between  that  and  500  or  600  yards 
the  decisive  fire-fight  of  the  infantry  may  be  expected, 
and  here  we  should  find  the  bidk  of  the  casualties. 

The  natm'e  of  the  casualties  will  depend  on,  mainly, 
the  amount  of  energy  expended  by  the  bullet  in  its 
passage  tkrough  or  into  the  body,  that  is,  practically, 
by  its  momentum  at  the  instant  of  impact,  in  fact,  by 
the  resistance  met  with  in  its  passage,  and  its  power  of 
penetration.  If  the  momentum  be  great  and  the 
resistance  great,  compared  with  the  power  of  penetra- 
tion, the  injury  will  be  excessive  ;  if  there  be  little  or 
no  resistance,  however  great  the  momentum,  the  injury 
will  be  plight.  Added  to  this  at  the  closer  ranges, 
where  the  momentum  is  very  great,  we  have,  as  pointed 
out  by  Professer  Horsley,  an  explosive  action  produced, 
in  soft  or  semi-fluid  confined  tissues,  c.g.^  brain,  muscles, 
when  firmly  contracted,  etc.  It  woiild  appear  from 
experiments  that  have  been  made  that  this  explosive 
action  will  not  occui'  at  ranges  greater  than  300  or  400 
yards.  It  is  probable,  therefore,  that  all  injuries,  not 
being  purely  flesh  wounds,  inflicted  within  these  ranges, 
will  be  very  severe,  and  if  affecting  the  trunk,  upper 
arms  or  thighs,  probably  rapidly  fatal.  A  purely  flesh 
wound  will  depend  for  its  severity  on  the  condition 
of  the  muscles  penetrated ;  if  these  be  flaccid,  it  will 
probably  be  a  clear  penetrating  wound,  if  firmly  con- 
tracted, more  especially  in  the  ease  of  the  larger 
muscles,  biceps,  muscles  of  the  thigh  and  buttock, 
severe  laceration.  At  ranges  above  400  yards 
wounds  of  the  larger  bones  will,  owing  to  the  resis- 
tance these  impart,  be  severe  and  shattering,  all  wounds 
not  affecting  bone  or  vital  organs  comparatively  slight. 
Now  we  see  at  once  the  great  importance  of  knowing 
the  probable  range  at  which  the  bulk  of  casualties  will 
occur.  If  this  be,  as  seems  certain,  beyond  400  yards, 
the  injuries  will  not  be,  as  a  rule,  severer  than  those  met 
with  in  previous  wars.  Wounds  will  tend,  in  fact,  to  be 
either  very  severe  and  probably  fatal,  as  in  cases  where 
the  body  or  head  is  penetrated,  or  the  thigh  bone  or 
shoulder  joint  shattered  ;  or  comparatively  trivial,  as 
when  no  bones  are  affected  and  the  wounds  superficial 
or  confined  to  the  limbs.  Probably  wounds  of  the 
large  vessels  of  the  limbs  will  tend  to  be  more  fatal, 
0"sving  to  the  cleaner  cutting  action  of  the  small-bore 
bullet ;  on  the  other  hand,  owing  to  the  comparative 
absence  of  shock  in  a  pm'ely  flesh  wound  by  a  small 
bullet,  the  wounded  man  should  be  more  able  to  take 
measures  to  control  the  hcemorrhage  of  any  vessel 
distally  to  the  upper  thii-d  of  the  thigh  or  upper  arm. 
I  would  ventnre  to  predict  then  that,  at  the  range 
where  the  decisive  fire-fight  is  carried  on,  wounds  will 
tend  to  be  fatal,  or  moderately  severe  only  ;  and  that 
very  severe  or  severe  wounds  will  not  commonly  come 
under  treatment.  At  the  longer  ronges  wounds  will 
more  and  more  tend  to  be  slight,  owing  to  the  dimi- 
nished momentum  of  the  light  bullet,  and  the  com- 
paratively high  penetrating  power  conferred  by  its 
diminished  calibre.  It  is  very  difficult  to  state 
actual  figm^es  on    this  point,  but  I  would  venture 
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to  lay  down  that,  at  the  range  where  the  decisive 
fire -fight  occiu-s,  taking  that  to  he  600  to  800  yards,  and 
taking  further  the  proportion  of  severe  to  slight 
wounds  ohserved  in  the  Crimen  (Longmore's  "  Ounshot 
Injuiies,"  p.  614),  it  may  be  anticipated  that  all  wounds 
Oi  the  face,  head,  or  chest,  penetrating  or  implicating 
boue,  all  penetrating  wounds  of  the  abdomen,  perinseum, 
and  oi:  the  spine  will  be  probably  rapidly  fatal,  these 
being  about  one-third  of  the  total  severe  wounds.  Fur- 
ther, that  all  severe  wounds  of  the  thigh  and  upper  arm 
will  tend  to  be  fatal,  when  this  severity  depends  on  the 
implication  of  the  bone.  This  will  further  largely 
reduce  the  number  of  severe  wounds  coming  under 
treatment,  probably  to  less  than  one-half  the  proportion 
previously  observed.  On  the  other  hand,  all  slight  wounds 
will  remain  slight,  and  then  much  will  further  be  in- 
creased by  these  wounds  whose  severity  was 
caused  in  former  times  by  the  want  of  penetration 
of  the  older  bullets,  or  their  larger  calibre. 

Having  now  considered  the  number,  nature,  and 
distribution  of  casualties,  we  come  to.  the  more  special 
question  of  theii'  removal. 

There  the  increased  range  of  the  modern  weapons 
will  most  seriously  affect  the  work  of  the  ambulance 
officers.  The  distances  which  will  have  to  separate 
the  different  lines  of  assistance  must,  if  the  present 
system  is  observed,  be  greatly  increased.  It  is  difficult 
to  see  how  the  collecting  station  can  be  closer  to  the 
enemy's  position  than  2,500  yards,  roundly  speak- 
ing, one  mile  from  the  position  where  the  majority  of 
casualties  may  be  expected  to  occm-.  Therefore  to  re- 
move one  wounded  man  from  that  position  to  the  col- 
lecting station,  the  stretcher  detachment  will  have  to 
cover  two  miles  of  ground  ;  three-quarters  of  an  hour 
at  least  will  be  occupied  in  this  manoeuvre,  during 
the  whole  of  which  time,  if  the  ground  be  open, 
the  party  will  be  exposed  to  fire,  and  while  within 
200  or  300  yards  of  the  fighting-line,  under  very 
severe  fire,  without  any  possibility  of  making  use 
of  cover  except  during  halts.  I  think  it  will  be 
agreed  that  six  or  seven  such  journeys  are  as  much 
as  can  be  expected  of  any  man,  considering  merely  the 
physical  exertion  involved.  AVhether  any  of  the  detach- 
ment would  survive  one  such  journey  is  another  and  im- 
portant question.  It  must  be  remembered  that  the  worse 
the  musketry  practice  of  the  enemy  the  greater  the  danger 
of  people  moving  in  the  open  in  the  direct  line  of  fire, 
for  they  will  be  exposed  to  all  the  ricochets  and  misses 
which  pass  over  the  probably  more  or  less  sheltered  fight- 
ing-line. The  dressing  station  will  also  have  to  be 
considerably  pushed  back  to  probably  4,500  or  5,000 
yards,  nearly  three  miles  fi'ora  the  enemy's  position  or 
two  and  a  half  from  the  fighting-line.  Even  at  this 
distance  the  risk  flf  in j  ury  to  wagons  and  teams  would 
be  very  great.  It  is  obvious  then  that,  if  the  present 
system  of  lines  of  medical  assistance  is  to  be  maintained, 
the  labour  expended  on  the  removal  of  each  wounded 
man  must  he  greatly  increased,  and  the  cost  of  that  re- 
moval in  7uen  and  material  also  increased. 

The  question  then  at  once  arises  whether  the  advan- 
tages to  be  gained  by  the  prompt  removal  of  the 


wounded  are  stich  as  to  coimterbalance  this  increased 
difficulty  of  their  removal  during  the  action,  or  to 
justify  the  risk  of  increasing  the  number  of  casualties  by 
the  additional  loss  that  will  fall  on  the  bearer  personnel. 
These  advantages  consist  chiefly  in — (l)the  possibility  of 
rendering  prompt  surgical  aid  to  the  wounded  in  a  fairly 
sheltered  position  ;  (2)  the  avoiding  of  the  moral  effect 
which  the  presence  of  wounded  and  suffering  men  must 
produce  among  their  comrades.  With  regard  to  the 
first  point  the  cases  in  which  early  treatment  can  be  of 
the  greatest  avail  are  those  of  severe  or  persistent 
haemorrhage.  If  these  can  be  attended  to  in  sihi,  there  is 
no  necessity  for  their  removal  to  the  collecting  station. 
All  cases  involving  fracture  of  bones  will  also  probably 
be  less  harmed  by  being  left  where  they  lie  than  by 
being  carried  upwards  of  a  mile  with  their  fractiires 
only  roughly  immobilized,  not  to  speak  of  the  risk  they 
will  inevitably  run  of  receiving  further  injury  during 
the  process  of  such  removal.  As  regards  the  moral 
effect  produced  on  their  uninjured  comi-ades  by  the 
sight  of  their  sufferings,  this  is  doubtless  a  matter  of 
great  importance,  but  it  is  doubtful  if  the  slow  removal 
of  the  wounded,  which,  owing  to  the  distance  that  will 
have  to  be  traversed,  will  be  inevitable,  will  do  much  to 
diminish  this.  I  am  of  opinion  that  the  early  exhibi- 
tion of  some  anodyne  is  likely  to  be  much  more  effica- 
cious. The  subject  is  a  very  large  one,  and  I  can  only 
briefly  indicate  the  lines  on  which  advances  in  battle- 
field arrangements  must  be  made.    These  are : — 

(1.)  The  provisions  of  early  assistance  to  all  wounded 
men  in  situ  without  further  movement  than  may  Le 
necessary  to  afford  a  more  easy  posture,  or,  if  there  be 
cover  close  at  hand,  shelter  from  further  injury.  This 
to  be  furnished  by  the  two  trained  men  per  company  and 
the  battalion  medical  officer  working  separately  and 
taking  advantage  of  cover.  Further,  every  man  should 
be  instructed  in  the  rudiments  of  self-help,  especially  in 
the  matter  of  checking  hoemorrhage,  as  an  integral  part 
of  his  company  training,  and  be  further  instructed  that 
when  wounded  it  is  safer  for  him  to  remain  where  he  is 
than  to  try  and  make  his  way  to  the  rear,  where  the 
enemy's  fire  is  still  heavy.  I  believe  that  much  benefit 
might  be  found  from  the  free  use  of  morphia  injections 
by  medical  officers  under  such  circumstances.  They  not 
only  assuage  pain  but  allay  the  sensations  of  fear  and 
anxiety  that  must  assail  every  wounded  man.  For  this 
purpose  the  medical  officer  should  keep  in  as  close  touch 
with  the  fighting-line  as  possible,  and  by  taking  due 
care  he  need  not  be  more  exposed  than  any  of .  the  regi- 
mental officers. 

(2.)  By  careful  observation  of  the  incidence  of 
casualties  during  the  action,  and  organization  of 
a  system  of  removal  to  be  carried  out  immediately 
the  fighting  ceases.  If  this  be  done  it  should  be 
possible,  as  soon  as  the  action  is  over,  to  bring  the  wheel- 
ed transport  close  to  the  positions  where  the  majority 
of  casualties  are  likely  to  be  found;  the  stretcher 
bearers,  supplemented  by  fatigue  parties  from  corps 
that  have  not  actually  been  engaged,  or  are  not 
immediately  in  contact  with  the  enemy,  will  then  be 
able  to  remove  the  wounded  to    these  places  with 
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greater  care  than  could  be  expected  during  the  actual 
fighting.  In  case  of  reverse  there  should  be  com- 
paratively little  difficulty  in  these  days  of  smokeless 
powder  in  leaving  one  or  two  field  hospitals  or 
equipped  dressing  stations  in  positions  where  they  are 
not  likely  to  be  involved  in  a  rear  guard  action — a  mis- 
take for  combatant  troops.  Doubtless  the  position  of 
the  wounded  of  the  beaten  side  must  always  be  a  painful 
one,  but  I  much  doubt  whether  their  lot  will  not  be 
better  in  future  than  it  ever  has  been  in  the  past. 
However  little  the  victorious  commander  may  care 
personally  about  their  fate,  the  fear  of  contagious 
disease  originating  among  them  and  spreading  to 
his  own  wounded,  not  to  speak  of  the  very  great 
power  of  general  public  opinion  in  these  days,  will, 
I  think,  incline  him  to  take  a  more  favourale  view 
of  their  position.  Mr.  A.  Forbes  gives  a  theoretical 
view  of  a  victorious  general  in  the  future  leaving 
thousands  of  wounded  uncai'ed  for  on  the  ground.  I 
do  not  think  he  has  considered  the  almost  certain 
sanitary  consequence  of  such  a  neglect.  Hospital 
gangrene,  erysipelas,  not  to  speak  of  cholera,  enteric 
fever  and  dysentery,  would  probably  soon  change  his 
victory  into  something  approaching  defeat,  and  he 
might  find  it  more  economical  to  .-pare  a  few  thousand 
men  for  a  few  days  to  clear  the  encumbered  ground  than 
to  lose  their  services  for  ever  by  an  epidemic. 

In  writing  this  paper  I  have,  I  feel,  touched  on 
the  borders  merely  of  several  important  qiiestions. 
I  have  not  intended  to  do  more  than  briefly  indicate 
my  own  ideas  on  these  points  in  the  hope  that  others 
by  discussing  these  may  come  to  some  clearer  deci- 
sion on  them  than  any  one  person  can  by  mere  "  think- 
ing out"  arrive  at.  This  must  be  my  apology  for 
the  somewhat  sketchy  nature  of  this  paper- 
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As  some  of  you,  especially  those  who  come  from  the 
western  side  of  India,  will  be  in  doubt  who  the  Abor 
tribes  are  and  where  they  live,  I  would  first  say  that 
they  are  a  large  scattered  tribe  who  live  on  our  north- 
eastern frontier.  They  inhabit  the  Himalayan  and 
Sub-Himalayan  regions  on  the  north-eastern  border  of 
Assam.  Their  villages,  up  in  the  hills,  are  numerous 
and  close  together,  but  near  our  frontier  they  are  more 
scattered.  The  plains  in  front  of  the  hills,  where  we 
had  two  or  three  encounters  with  them,  are  covered 
with  thick  jungle,  and  are  well  watered  by  three  large 
branches  of  the  Brahmaputra.  The  inhabitants  are  short, 
savage,  little  men,  and  of  a  Mongolian  caste  of  counte- 
nance. Though  short  of  stature,  they  are  fleet  of  foot, 
and  make  very  good  shikaris.  The  spear  and  bow,  the 
shield  and  buckler,  are  their  weapons  of  defence,  sup- 
plemented by  a  few  guns,  which  they  either  steal  or 
pick  up  in  the  way  of  commerce.  Though  barbarous 
in  their  habits,  they  show  considerable  skill  in  the  art 


of  war.  They  build  excellent  stockades  and  have  a 
good  eye  for  a  natural  position.  They  have  a  fair  share 
of  courage,  though  cunning  and  treachery ,  if  you  consent 
to  parley  with  them,  hold  an  honourable  place  in  their 
code  of  international  law.  The  expedition  in  question 
against  them  was  a  punitive  one.  They  had  disagreed 
with  our  political  agent  on  various  points,  and  instead 
of  coming  to  reason  they  had  murdered  three  frontier 
policemen  and  attacked  others.  The  expedition  started 
early  in  January  1894  from  Sudiya  (our  most  nor- 
thern station  on  this  frontier),  and  lasted  for  two-and-half 
months.  I  do  not  intend  in  this  paper  to  give  you  statistics 
of  killed  and  wounded,  or  percentages  of  sick  to  strengtli, 
but  to  give  a  short  account  of  the  military  surgery  met 
with,  to  recount  two  or  three  interesting  cases,  to  say 
something  about  aiTOws  and  arrow-poisoning,  and, 
finally,  a  few  words  about  the  transport  of  the  sick 
and  stores  in  hill  country  and  the  difficulties  met  with. 

As  regards  gunshot  Kounds. — We  had  not  many,  for, 
as  1  have  already  said,  the  bow  and  arrow,  the  shield  and 
spear,  were  their  chief  weapons  ;  moreover,  the  few 
guns  which  were  in  their  possession  were  not  handled 
with  much  skill.  Although  frequently  fired  at,  we  only 
had  f  om'teeu  wounded.  This  small  number  was  not  only 
due  to  the  bad  shooting,  but  also  from  the  fact  that  the 
firing  was  done  from  behind  stockades,  through  small 
loop  hole^,  from  which  the  field  of  vision  was  distinctly 
limited.  Of  the  fom-teen  wounded,  three  of  them  died  on 
the  field,  and  from  the  rest  five  bullets  were  extracted  and 
one  arm  was  amputated.  There  was  one  case  of  a  bullet 
wound  of  the  face,  which  illustrates  two  or  three  interest- 
ing points  and  is  worth  recording.  O.  S.  was  one  of  a 
small  party  of  Naga  Hill  police,  who  were  to  rush  a 
stockade  situated  at  the  top  of  a  steep  wooded  hill. 
About  forty  yards  from  the  stockade  a  volley  was  fired  at 
them.  He  was  hit,  and  throwing  up  his  arms  he  fell 
backwards  and  rolled  a  helpless  mass  down  the  hill,  some 
ten  yards  or  so.  He  was  picked  up  by  a  comrade,  ap- 
parently not  much  the  worse.  He  was  able  to  walk  and 
was  helped  into  camp,  where  I  first  saw  him.  On  ex- 
amination he  was  found  to  have  an  irregular  wound, 
about  the  size  of  an  8-anna  piece,  over  the  left  malar 
bone.  He  positively  asserted  that  the  bullet  had  gone 
into  his  neck,  but  there  was  no  fracture  of  the  malar  or 
jaw  bones,  and  nothing  could  be  felt  in  the  neck,  nor 
could  a  probe  be  passed  down  in  that  direction.  There 
was  only  slight  tenderness  in  the  neck,  on  pressure, 
below  the  angle  of  the  jaw.  I  thought  at  the  time,  from 
the  ii-regularity  of  the  wound,  that  a  stone,  which  the 
Abors  often  put  in  their  guns,  had  hit  him  obliquely 
on  the  cheek  and  had  ricocheted  off.  The  next  day, 
however,  there  was  slight  swelling  below  the  angle  of 
the  jaw  and  more  tenderness,  both  of  which  on  the  day 
after  were  more  pronounced  and  accompanied  also  by  a 
sense  of  deep  fluctuation  and  redness,  so  that  I  thought 
an  exploration  in  this  region  justifiable,  though  no 
bullet  could  still  be  felt.  An  incision  was  made  along 
the  anterior  edge  of  the  sterno-mastoid,  and  after  a 
careful  dissection  down  beneath  the  anterior  edge  of 
the  muscle  a  sac  was  reached,  at  the  bottom  of  which 
there  was  a  bullet  suiTOunded  by  a  thin  fluid.  After 
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a  little  diflBculty  it  was  extracted  and  was  recognized 
at  once  as  a  Martini-Henri  bullet.  The  wound  was 
syringed  out  and  antiseptically  dressed.  The  patient 
ultimately  recovered,  though  for  some  time  he  was  in 
great  danger,  as  erysipelas  set  in  and  caused  great 
swelling  of  the  throat  and  face.  The  first  point  of 
interest  is  the  curious  course  taken  by  the  bullet.  After 
striking  the  malar  bone,  it  had  passed  under  the  skin 
downwards  across  the  angle  of  the  jaw  and  became 
buried  beneath  the  sterno-mastoid,  so  deep  that  it  could 
not  be  felt.  Cases  are  on  record  of  bullets  travelling 
half  way  round  the  chest  just  beneath  the  skin,  but  in 
these  cases  the  bullets  could  generally  be  felt  and  cut 
down  upon,  while  in  this  case  there  was  no  guide 
given  as  to  the  course  taken  by  the  buUeb. 

The  second  point  of  interest  is  why  the  bullet,  a 
Martini-Henri  bullet,  fired  at  forty  yards  distance,  did  not 
fracture  the  malar  bone  and  pulverize  all  before  it. 
An  examination  of  the  bullet  will  here  explain  much, 
and  from  examination  it  was  found  that  it  could  not 
have  been  fired  from  a  Martini-Henri  rifle  but  from 
Snider  or  smooth-bore,  for  in  the  first  place  there  were 
no  marks  of  rifling  upon  it.  The  calibre  of  a  Snider 
(•570  inch)  is  greater  than  that  of  a  Martini  ('457 
inch),  so  that  the  bullet  could  have  come  from  the 
former  and  received  no  marks  of  rifling.  In  the 
the  second  place,  it  had  not  travelled  under  the  influence 
of  rifling,  for  it  had  turned  up  on  its  long  axis,  for 
the  facet  which  marked  where  it  struck  the  bone  was 
on  the  side  of  the  bullet.  Rotation  on  the  long  axis  of 
a  bullet,  dm'iug  its  course,  is  entirely  prevented  by 
the  lateral  rotation  of  rifling.  These  two  facts — the 
absence  of  rifling  marks  and  the  facet  on  the  side — show 
that  it  could  not  have  come  from  a  Martini  rifle,  and  it 
thus  lacked  the  accuracy  and  penetrating  power  which 
rifling  gives,  and  this  no  doubt  was  the  reason  why  it 
did  not  shatter  the  malar  bone  and  further  penetrate 
tlie  skull.  A  Martini  bullet  travels  with  a  velocity  of 
1, 300ft.  per  second,  and  its  penetrating  power  would 
have  carried  all  before  it.  The  case  illustrates  well  the 
great  influence  rifling  has  on  the  course  and  destructive 
power  of  bullets.  Some  credit,  too,  I  think  must  be 
given  to  the  strength  and  hardness  of  the  malar  bone 
which  turned  aside  the  bullet.  It  illustrates  well  the 
wonderful  provision  natvire  has  made  for  protecting 
delicate  structure  within  the  orbit.  Internally  the  walls 
of  the  orbit  (lachrymal  and  ethmoidal  plate)  are  of 
egg-sheU  thickness,  the  roof  is  transparent,  and  the 
floor  equally  thin.  In  strong  contrast  there  is  externally 
the  firm  bony  rim  which  from  childhood  upwards 
I'eceives  many  a  blow,  and  the  malar  bone  especially 
breaks  the  shock  of  many  a  fall,  and  in  this  ease  gave 
ample  proof  of  its  strength  and  hardness.  This  case, 
in  addition  to  showing  the  curious  course  sometimes 
taken  by  bullets  and  the  influence  of  rifling,  had  a  fur- 
ther mournful  interest  for  us  ;  for  we  knew  the  Abors 
possessed  no  Martini- Henri  rifles,  nor  ammunition,  but 
we  had  heard  rumours  that  one  of  our  picquets,  com- 
prised of  thirty-six  men,  armed  with  Martinis,  had  been 
attacked  a  few  days  previously  and  destroyed.  The 
extraction    and  recognition  of  this  bullet  confinned 


beyond  a  doubt  the  accuracy  of  this  rumour,  and  that 
some  of  oui-  rifles  had  fallen  into  their  hands.  I  would 
now  pass  on  to  arrow  wounds  and  the  efltect  of  their 
poison,  which  formed  one  of  the  most  interesting 
experiences  of  this  expedition.  In  the  present  day  in 
dealing  with  tribes  in  Burmah  and  to  the  north  of 
Assam  arrows  are  weapons  by  no  means  to  be  despised. 
It  is  not  on  account  of  their  velocity  or  penetrating 
power  that  they  are  to  be  feared,  but  because  of  the 
deadly  poison  that  is  crested  on  their  heads,  and  you 
will  understand  that  they  are  not  to  be  despised  when 
I  teU  you  that  men  wounded  in  the  Naga  hills  used  to 
die  from  slight  scratches  Avithin  an  hour.  Here  I  have 
specimens  of  the  different  kinds  of  arrows  used  and  a 
formidable  weapon  you  will  see  one  of  them  is.  They 
are,  of  coui'se,  hand  made,  and  much  trouble  and  no 
little  skill  is  expended  on  their  manufacture ;  but  there 
is  not  much  room  for  their  further  development. 
There  are  two  varieties:  that  with  an  iron  head  and 
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Arrows  used  on.  Eastern  Frontier  : — 
{A) — The  Iron-headed. 
{B) — Bamboo-headed  AiTow. 
(C) — The  tail  of  the  shaft  diawn  exact  bize 
from  specimen. 
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that  with  a  bamboo  head.    The  iron- headed  arrows 
(fig.  1)   have  a  flat,    "broad  arrow"   shaped  head, 
about  1  inch  broad,  with  a  very  sharp  cutting  edge. 
The  head  is  fixed  into  the  shaft  by  a  prolongation 
i'rom  the  base,  but  it  is  not  tied  or  fixed  firmly, 
in  any  way,  but  only  kept  in  place  by  the  spring  of 
the  wood,   so  that   when'  a  wound  is  inflicted  the 
iron  head  easily  becomes  detached  and  is  left  in  the 
wound  for  the  full  absorption  of  the  poison.    I  had 
one  man   who    was  wounded   close  above  tlie  left 
breast.    He  removed  the  arrow  himself.    But  the  head 
of  the  arrow  had  somehow  got  beneath  the  ribs,  and  its 
extraction  was  a  matter  of  no  small  difiiculty.  The 
poison  (of  which  more  anon)  is  placed  on  the  last  2^ 
inches  of  the  shaft  and  is  carried  well  on  to  the  head  of 
the  arrow.    The  bamboo-headed  arrows  are  a  simpler 
and  a  much  lighter  weapon  than  the  former.    They  are 
not  so  heavy  and  so  have  less  penetrating  power.  The 
head  is  formed  by  a  deep  groove  being  cut  round  the 
shaft  one  inch  from  the  point.    On  the  head  thus  form- 
ed the  poison  is  tliiokly  pasted.    When,  in  a  wound,  if 
any  lateral  tension  is  put  on  the  arrow,  the  head  readily 
breaks  off  and  is  left  in  the  wound.    The  shaft  of 
both  arrows  is  made  of  bamboo  ;  it  is  about  2ft.  Sin. 
long  and  a  little  thicker  than  a  goose's  quill.    In  tlie 
tail  of  the  aiTOW  dry  firm  palm- leaves  take  the  place  of 
feathers.   About  1  inch  of  this  feathering  is  found  suffi- 
cient to  give  balance  to  the  aiTow. 

Here  (figs.  2  and  3)  are  specimens  of  the  arrow 
heads  with,  the  poison  on  them,  and  in  this  little  basket 
(fig.  4),  also  made  bytheAbors,  you  see  specimens  of  the 
roots  from  which  the  poison  is  prepared.  The  roots 
are  both  aconite  roots,  but  from  two  different  varieties 
of  this  plant.  The  slightly  longer  shaped  roots  are 
those  of  aconitum  fcrox,  a  very  deadly  variety,  the 
rounder  of  the  two  are  those  of  aconitum  napi  llus  or 
the  common  aconite,  from  which  our  tincture  of  aconite 
is  prepared.  The  aconitum  ftrox  is  a  rare  plant,  and 
only  found  at  altitudes  over  10,000  feet.  On  account  of 
its  deadly  properties  its  roots  are  greatly  valued  by  the 
Abors,  and  it  is  of  the  greatest  service  to  them  in  war- 
fare and  in  the  hunting  field,  and  it  commands  a  high 
price  in  their  market.  The  preparation  of  the  poison 
from  either  root  is  the  same,  and  is  as  follows :  Crush  and 
powder  down  the  root  and  moisten  with  a  little  w.ater, 
to  this  add  pig's  blood  from  a  freshly  killed  animal,  and 
mix  well  till  a  black  paste  is  made.  In  order  to  cause 
adhesion  to  the  shaft  of  the  arrow  they  dip  into  this 
paste  a  long  thin  fibre  of  bamboo,  and  when  thickly 
coated  with  poison,  they  wind  it  round  the  shaft,  starting 
just  above  the  head,  and  the  whole  is  then  again  smear- 
ed over  with  paste  till  a  smooth  surface  is  obtained. 

Many  have  asked  me  what  is  the  efficacy  of  this 
poison.  There  is  a  popular  idea  that  it  is  very  deadly, 
and  in  some  expeditions  some  cases  have  given  full 
ground  for  this  belief,  e.g.^  in  the  Naga  hills,  but  in 
this  expedition  something  must  have  gone  wrong  with 
the  poison,  for  we  had  seventeen  wounded  and  only  one 
death,  and  I  am  bound  to  come  to  the  conclusion  that  its 
deadly  properties  were  exaggerated.  To  make  a 
powerful  poison,  I  fancy  the  preparation  is  all  impor- 


tant, and  that  freshness  is  the  first  essential  to  its  efficacy. 
The  Abors,  if  they  intend  to  shikar  big  game,  always 
prepare  the  poison  the  night  before.  Now,  the  Abors 
had  been  long  expecting  us,  and  the  expedition,  with 
the  slow  but  certain  methods  of  such  proceedings,  had 
been  somewhat  tardy  in  getting  under  weigh,  and  I 
fancy  the  freshly-prepared  poison  of  the  enemy  had 
had  time  to  get  stale.  Another  cause  of  the  inefficacy 
of  the  poison,  perhaps,  may  have  been  that  the  strong 
aconitum  fcrox  was  scarce  this  year,  and  that  the  mild 
and  common  variety  had  been  the  only  one  available. 
Whatever  the  cause,  we  were  thankful  to  find  that 
each  case  of  poisoning  responded  readily  to  the 
treatment  given  and  little  constitutional  disturbance 
ever  took  place.  The  poison  certainly  had  a  bad 
local  effect  upon  some  wounds,  for  all  were  treated 
antiseptically,  but  many  did  not  heal  well  but  became 
red  and  inflamed  ;  suppuration  and  sloughing  occurring 
in  the  neighbourhood  of  some  wounds.  This  I 
thought  might  be  due  to  the  septic  material  conveyed 
by  the  pig's  blood  with  which  the  poison  is  prepared. 
The  treatment  of  arrow- wounds  is  simple,  and  it 
should  be  prompt  and  ready.  Thorough  cleansing 
is  indicated  as  soon  as  possible.  The  poison  can  be 
seen,  in  most  cases,  as  black  grains  in  the  wounds,  and 
if  this  can  be  washed  out  at  once,  only  a  small  dose 
of  poison  is  absorbed. 

In  warfare  on  this  frontier,  I  strongly  recommend 
that  each  medical  officer  and  assistant  should  carry 
a  small  syringe  in  his  havresack  and  have  other 
syringes  in  reserve  among  the  stores  for  cleansing  of 
these  arrow  wounds.  We  had  such  on  this  expedi- 
tion and  found  them  most  useful.  Thorough  cleans- 
ing is  the  first  principle  of  treatment.  Some  local 
applications  have  been  recommended,  chiefly  powdered 
ipecacuanha  and  liquor  ammonise ;  but  it  is  doubtful, 
where  poison  is  so  quickly  absorbed,  whether  they  have 
any  real  local  therapeutic  action.  In  six  cases  I  used 
no  local  application,  and  they  made  just  as  good  re- 
coveries. Internal  medicinal  treatment  is  of  material 
aid.  Some  cases,  when  wounded,  showed  signs  of 
depression  accompanied  by  cold  sweating  and  a  ^low 
pulse.  For  these  a  mixture  of  digitalis,  ammonia,  and 
brandy  was  kept  prepared.  If  any  case  got  rapidly 
bad  an  injection  of  brandy,  m.  xx,  was  given  hypoder- 
mically. 

Some  of  you  will  readily  think  that  with  a  force  of 
500  or  1,000  men,  armed  with  Martini  rifles,  which 
have  arange  of  2,000  yards,  there  is  nothing  to  fear  from 
men  armed  with  arrows,  which  only  have  a  range  of 
70  to  100  yards.  If  it  was  in  the  open  plains  these 
archers  would  indeed  have  small  chance,  but  they  fight 
in  a  hilly  country  covered  with  jungle,  and  they  often 
find  good  opportunities  for  the  use  of  their  weapons. 
They  form  small  ambuscades,  hiding  behind  trees  or 
rocks  ;  or,  at  a  sudden  turn  of  the  path,  the  advance 
guard  will  be  met  by  a  shower  of  arrows,  and  perhaps 
one  or  two  wounded.  Their  assailants,  to  whom  every 
path  of  the  forest  is  kno-mi,  vanish  like  deer  among 
the  trees.  They  too  occasionally  lose  men  at  this 
game,  but  they  count  themselves  well  repaid  if  they 
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can  but  hit  one  or  two  men,  especially  a  sahib,  even 
with  a  scratch,  for  they  know  then  that  his  life 
hangs  in  the  balance.  As  regards  the  swords,  common- 
ly called  "jrfffos,"  used  on  this  frontier,  they  differ  from 
the  swords  used  on  the  western  frontier  by  being 
straight  and  not  curved  like  a  sabre  ;  they  are  also 
much  shorter,  but  they  resemble  them  in  having  very 
heavy  backs  and  remarkably  sharp  edges,  and  from 
their  weight  and  keenness  at  close  quarters  they  inflict 
very  severe  wounds.  Most  of  the  inhabitants  are 
armed  with  them,  but  a  few  have  long  Thibetan 
swords.  I  had  one  interesting  case  of  sword  wound 
worth  relating.  The  recipient  was  a  hill  coolie,  with  a 
load  on  his  back,  when  the  baggage  guard  was  attacked 
at  about  11  a.m.  on  January  28th.  It  appeared  at  first 
sight  as  if  his  whole  face  had  been  cut  off.  As  we  were 
on  the  march,  and  there  was  no  time  then  for  an  opera- 
tion, the  flap  was  put  in  place  and  covered  with  moist 
boracic  lint.  On  reaching  camp  at  5  p.m.  a  more  de- 
tailed examination  was  made. 
I  found  the  sword  had  hit  the 
forehead,  not  far  from  the  roots 
of  the  hair  and  had  gone 
straight  to  the  bone  ;  then  pass- 
ing downwards  it  had  made 
a  clean  sweep  of  the  features. 
The  forehead,  the  two  eyebrows, 
the  nose,  cheeks  and  upper  lip 
could  ail  be  raised  in  one  flnp, 
and  rested  on  my  hand,  attach- 
ed to  the  face  only  by  ^  inch 
of  skin  and  flesh  at  the  left 
corner  of  the  mouth.  There  was  a  complete  hole  in 
this  flap  where  the  left  eye  looked  out  and  nearly  a 
complete  hole  for  the  right  eye.  On  the  raw  surface 
of  the  face  little  margins  of  skin  were  left  round  the  eye- 
lashes and  the  anterior  nares  were  apparent  as  two 
gaping  holes,  and  tlie  whole  upper  alveolar  arch  and 
gums  were  visible.  The  man  was  almost  unconscious 
and  the  case  seemed  hopeless,  as  the  wound  had  been 
received  six  hours  previously.  There  was,  however,  I 
felt  still,  a  chance.  Both  raw  surfaces  were  well  washed 
with  antiseptic  lotion,  stray  bits  of  dht,  flesh  and  skin 
were  snipped  off  by  scissors,  and  the  edges  then  care- 
fully adjusted  all  round  with  catgut  sutures,  which  were 
at  first  placed  far  apart,  and  then  in  the  intervals. 
Owing  to  the  largeness  of  the  flap  and  difficulty  of 
adjustment  at  the  internal  angles  of  the  eyes,  this 
process  took  over  two  hours.  Boracic  dressing  was 
then  applied  over  the  whole  face,  except  the  mouth,  and 
a  full  dose  of  opium  administered.  We  stayed  in  this 
camp  a  week,  and  the  case  was  dressed  frequently. 
The  flap  united  well,  except  above  the  right  eyebrow 
and  the  internal  angles  of  the  eye,  from  which 
places  the  pus  had  continually  to  be  removed.  Pus 
and  blood  also  came  from  the  nose.  The  patient  was 
kept  continually  under  the  influence  of  opium  and  fed 
by  a  tube  at  the  back  of  his  throat.  When  I  sent  him  to 
the  base,  seven  days  after  receiving  the  wound,  there 
were  still  some  discharging  points,  but  the  flap  on  the 
whole  was  healing  well.    When  I  saw  him  two  months 


later  at  the  base  hospital,  he  was  as  good  if  not  a  better 
looking  man  than  he  was  formerly. 

The  wonderful  healing  power  of  flaps  in  plastic 
operations  is  well  known  ;  but  I  relate  this  case,  as  I 
doubt  if  a  plastic  operation  with  such  an  extensive  flap 
as  this  (a  flap  which  includes  nearly  all  the  features 
of  the  face)  has  ever  been  done.  It  also  illu  strates  that  the 
flap  will  retain  its  vitality,  if  attached  only  by  a  small 
piece  of  flesh,  for  six  hours  at  least.  It  also  illustrates 
what  wonderfully  good  surgical  patients  hill-men  are. 
They  are  vei-y  quiet  and  good,  and  survive  injuries 
under  which  Europeans  would  almost  undoubtedly 
succumb. 

Another  of  the  weapons  of  offence  used  in 
these  hills  are  stones,  which,  when  handled  with  skill 
in  a  hilly  country,  become  a  formidable  species  of  artil- 
lery. When  the  road  lies  through  mountain  passes 
and  deep  ravines,  stones  can  be  rolled  down  in  large 
numbers  on  the  force  below.  For  this  purpose  they 
are  collected  on  a  bamboo  frame- work  which  is  made 
to  project  out  at  right  angles  to  the  cliff  or  hill  which 
over  hangs  the  road.  At  the  correct  moment  the  ropes 
supporting  this  frame-work  are  cut  and  the  avalanche 
of  stones  descends  on  the  enemy  beneath.  It  is 
generally  possible  to  wait  till  the  avalanche  has  passed 
down  and  then  to  cross  the  road,  but  if  it  descends  on  a 
long  laden  line  of  coolies,  some  are  sure  to  be  hit.  We 
escaped  with  only  one  fatal  case,  a  huge  stone  came 
bounding  down  from  crag  to  crag,  carrying  all  before 
it.  It  struck  an  unfortunate  coolie  who  was  too  plucky 
to  di'op  his  load  and  run ;  coolie,  stone  and  bundle  all 
went  down  the  khud  together.  A  search  party  was 
sent  after  him,  but  his  injuries  from  stone  and  fall 
proved  too  severe,  and  he  died  shortly  after. 

Passing  from  weapons  of  offence  to  that  of  defence,  you 
wUl  hear,  on  this  frontier,  a  lot  about  what  are 
known  as  "  pangis.  "  These  are  shai-p  bamboo  points 
or  shafts  which  are  stuck  in  the  ground  at  an  angle 
of  about  45^  to  prevent  advance.  In  and  by  the 
sides  of  the  forest  paths  and  before  stockades,  they 
are  thickly  planted,  hidden  in  the  undergrowth. 
They  are  of  two  or  three  lengths,  and  those  who  walk 
heedlessly  may  get  a  severe  punctm-e  either  in  the  foot 
half  way  up  the  leg  or  in  the  thigh.  They  are  sharply- 
pointed  and  made  hard  by  slightly  burning,  and  report 
says  they  have  pierced  the  sole  of  a  boot.  I  found  the 
ammunition  boots  and  putties  worn  by  the  Grmkhas 
were  a  good  protection,  and  that  the  coolies  who  went 
with  naked  feet  suffered  more  severely.  Pangis  are 
said  to  be  poisoned  by  aconite,  but  I  never  found  any 
poison  on  them.  Report  attributes  severe  complication 
to  follow  a  pangi  wound,  but  I  found  all  such  wounds 
( and  there  were  many  ) ,  if  treated  antisepticaUy,  did 
well.  As  regards  the  transport  of  the  sick  in  these  hills, 
if  the  amount  of  transport  available  is  limited  or  there 
are  many  wounded,  there  need  be  no  fear  about  getting 
the  necessary  carriage.  For  on  this  frontier  extempora- 
neous transport  can  readily  be  devised.  Unlike  the 
barren  hills  of  the  western  frontier,  the  eastern  is  well 
wooded  and  numerous  clusters  of  well  preserved  bam- 
boos are  met  with  in  every  village.    The  Grm-khas  and 
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the  coolies  are  very  skilful  with  their  knives  in  split- 
ting up  bamboos  and  manufacturing  a  dandy,  which,  if 
not  very  strong,  will  last  long  enough  to  get  the  patient 
to  the  base.  Coolies,  too,  especially  if  the  paths  are 
very  steep,  can  be  pressed  into  the  service  of  transport. 
They  are  skilful  in  making  wicker  baskets  known  as 
"thapas, "  in  which  the  patient  can  sit  and  be  carried  on 
their-  backs.  There  should  be  three  coolies  allotted  to 
carry  a  heavy  man,  and  they  should  be  constantly  chang- 
ed. The  "thapji"  may  be  made  very  comfortable  with 
a  foot-rest  and  an  awning  with  a  cloth  over  it  for 
protection  from  the  sun.  It  is  well  to  have  them  made 
according  to  the  measurement  of  the  patient  and  to 
see  them  made  oneself,  otherwise  the  coolie  invariably 
makes  them  too  small. 

I  should  like  to  say  a  few  words  about  the  transport 
of  medical  stores  in  these  hills.  I  would  call  your  at- 
tention to  the  fact  that  all  the  transport  is  by  hill 
coolies.  There  certainly  ought  to  be  introduced  a 
"coolie  medical  pannier" — by  that  I  mean  a  pannier 
ready  fitted  up  and  of  suitable  size  and  weight  to  be  put 
on  the  back  of  a  coolie.  The  present  arrangement  of 
bringing  the  mule  medical  panniers  to  the  base  hospital, 
and  there  transferring  their  contents  to  wooden  boxes, 
is  a  very  bad  one.  Not  only  do  the  medicine  bottles 
get  mixed  up,  but  they  also  run  the  risks  accompanying 
bad  packing,  and  although  the  wooden  boxes  are 
labelled,  confusion  is  apt  to  arise  as  to  where  any 
medical  requisite  may  be  found.  The  medical  officer 
in  an  emergenecy  might  be  unable  to  put  his  hand 
on  what  he  wants,  and  it  is  even  conce-ivable  that 
by  this  delay  a  valuable  life  might  be  lost.  If  by  the 
writing  of  this  paper,  I  could  get  those  in  authority 
to  put  in  hand  the  manufacture  of  "a  coolie  medical 
pannier"  for  use  in  those  hills,  where  the  transport 
is  all  by  coolies,  I  should  not  consider  that  this  paper 
had  been  written  in  vain.  The  contents  of  field 
mule  medical  panniers,  Nos.  1  and  2,  would  have  to  be 
fitted  into  three  panniers  suitable  in  weight  for  a  coolie 
(about  601b.)  to  carry. 


Their  height  should  be  their  greatest  measurement, 
and  they  shoiild  have  strong  leather  straps  at  the  sides 
(as  in  the  diagram)  for  fitting  over  the  coolie's  head. 
Any  good  firm  of  surgical  instrument  makers  could 
readily  make  them  if  he  was  given  the  leading  ideas  of 
the  pannier  and  told  for  what  they  were  wanted. 

As  regards  sanitation,  a  few  hints  of  what  precautions 


were  taken  in  dealing  with  coolies  may  be  useful. 
Coolies,  as  a  class,  are  dirty  and  unsanitary  in  theu" 
habits,  and  the  precautions  needed  are  chiefly  those  dic- 
tated by  common  sense  : — 

(1)  In  the  first  place,  they  are  very  prone  to  diarrhoea, 
and  most  of  them  have  voracious  and  indiscriminate 
appetites.  In  every  hill  village,  the  pig  are  very  nu- 
merous, and  it  is  a  wise  precaution  to  have  a  control 
put  (through  the  influence  of  the  officer  commanding) 
on  the  number  of  pig  killed,  the  amount  of  pork  eaten. 
Much  of  the  diarrhoea  I  met  with  on  these  hills  ainong 
the  coolies  was  due  to  an  excessive  diet  of  pork. 

(2)  Another  obvious  precaution  is  to  stop  all  inci- 
pient dian'hoea  at  once,  and  orders  should  be  issued 
that  coolies  with  diarrhoea  to  report  themselves  morning 
and  evening  at  the  hospital. 

(3)  Another  good  precaution  is  to  have  an  inspec- 
tion with  the  coolie  sirdars,  of  coolies'  kits,  to  see  that 
numerous  old  rags  are  not  carried  in  them.  Such 
as  are  f ovmd  to  be  thrown  away. 

(4)  A  fourth  precaution  is  to  have  (as  far  as  military 
circumstances  ■will  allow)  the  coolies  encamped  lower 
down  stream  or  lower  down  on  the  hill  than  the  rest 
of  the  force     Pollution  of  the  watermay  be  thus  avoided. 

(6)  All  coolies  should  wash  themselves  and  theii' 
clothes  as  often  as  the  camp  is  on  a  river  bank. 

(6)  It  is  also  a  good  plan  to  have  a  periodical 
inspection  for  scurvy,  and  any  coolie  with  a  tendency 
to  soft  or  bleeding  gums  to  come  daily  to  the  hospital 
for  lime  juice.  By  this  means  a  general  free  iseue  of 
lime  juice  to  all  coolies  will  be  unnecessary. 

The  coolie  is  muscularly  a  strong  man  and  a  good 
surgical  patient,  but  to  constitutional  disease  he  readily 
succumbs.  By  these  simple  precautions  (attention 
to  cleanliness  and  incipient  disease)  diarrhoea, 
dysentery,  and  even  cholera  may  be  held  in  check,  and 
I  hope  if  any  of  you  have  to  do  duty  among  coolies  in 
the  upper  part  of  Assam  that  you  will  find  these  hints 
to  be  of  service  to  you. 

EEMAEKS  ON  THE  EECENT  FIGHTING  IN 
WAZIEISTAN. 

BY  SUUGN.  LIEUTS.  H.  G.  MELVILLE  AND  B.  G.  SETON,  LM.S. 

The  action  at  Wano  occurred  on  the  morning  of  the 
3rd  November  before  dawn.  Warning  had  been  given 
that  there  was  a  gathering  of  Mahsuds  in  the  vicinity, 
who  might  possibly  attack,  and  the  men  were  roused 
at  4  A.M.  (nothing  was  stirring  then),  and  they  were 
sitting  in  their  tents  when  the  first  rush  took  place. 

The  enemy  appear  to  have  advanced  up  nullahs  lead- 
ing to  the  camp  ;  then  having  assembled  with  complete 
absence  of  noise,  they  rushed  on  and  drove  in  the  out- 
lying picquets.  The  first  shot  was  fired  at  5-15  A.M., 
and  from  that  time  till  about  6-15  there  was  an  un- 
interrupted musketry  fire. 

Owing  to  the  darkness  nothing  could  be  done  to 
recover  the  wounded  of  the  regiment  mostly  engaged 
until  dawn.  Meanwhile,  the  medical  officers  were  among 
the  patients  (all  of  whom  had  their  arms  in  their  posses- 
sion), and  attempted,  as  far  as  possible,  to  restore  con- 
fidence, as  well  as  to  get  rid  of  such  Waziris  as  rushed  the 
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hospital  itself.  The  enemy  retired  at  6-15,  leaving  120 
dead  in  camp  and  its  neighbourhood,  and  all  available 
troops  went  otf  in  pursuit.  Their  total  losses  up  to  date 
of  killed  in  action  and  fatally  wounded  are  said  to  be 
over  400. 

Weapons  usfid.  —  A.  Firearms.  The  enemy  were 
largely  armed  with  Sniders,  and  with  their  own  flint  lock 
jizails.  But  an  unknown  and  probably  not  inconsider- 
able proportion  of  them  were  armed  with  Martinis  and 
even  express  rifles. 

Their  firing  was  undoubtedly  very  high,  but  there  is 
no  doubt  whatever  that  among  the  wounded  officers  and 
men  in  hospital  the  very  large  majority  of  gunshot 
wounds  were  caused  by  rifles  at  short  ranges.  Some  of 
our  wounded  were  probably  hit  by  stray  shots  from  our 
own  men,  but  that  this  was  only  exceptional  was  shown 
by  the  positions  of  the  wounds  of  entrance  and  of  exit. 

There  was  one  undoubted  case  among  the  wounded, 
and  one  only  of  slugs  having  been  the  projectile  employ- 
ed, but  the  man  who  fired  this  did  so  while  he  was  being 
bayonetted,  and  he  was  using  an  absolute  smooth  bore. 
Further  proof  that  Martinis  were  used  is  shown  in  the 
class  of  holes  made  in  the  tents  throughout  camp. 

B.  Sivords. — The  swords  used  by  the  enemy  were 
characteristic.  They  were  curved,  and  broad,  and  literally 
razor-edged,  the  hilt  very  small,  so  that  the  grasp,  though 
confined,  must  necessarily  be  very  firm  and  the  balance 
not  near  the  hilt  but  about  f  up  the  blade.  The  con- 
sequence of  this  peculiar  conformation  is  the  clear  deep 
cut  dividing  equally  soft  and  hard  tissues.  They  used 
them  almost  entirely  for  slashing,  though  there  was 
one  wounded  man  who  had  been  undoubtedly  "  pointed" 
at  and  run  through  the  chest. 

G.  Other  Weapons. — The  other  weapons  employed 
were  mostly  on  our  side.  We  used  the  bayonet  freely 
daring  the  attack,  and  in  the  pursuit  revolvers,  lances 
and  the  ordinary  sword  were  employed. 

There  was  no  artillery  fire. 

Although  an  attack  was  considered  to  be  possible 
rather  than  probable,  all  arrangements  had  been 
made  for  the  reception  of  wounded,  though  no  one 
ever  suspected  that  such  a  large  number  of  these 
would  be  brought  in. 

On  the  previous  night  a  general  service  tent  IGOlbs. 
hud  been  set  apart  for  operations.  In  this  tent  were 
a  portable  operating  table,  such  as  is  supplied  to  each 
section  of  a  field  hospital,  and  a  heap  of  hospital 
boxes  arranged  to  form  a  sufficiently  convenient  table  ; 
30  buckets  of  cold  water  were  ready  and  into  each 
was  poured  sufficient  "  antiseptic  solution "  to  make 
a  solution  1  in  2,000  of  liquor  hydrargyri.  Arrange- 
ments had  also  been  made  for  a  constant  supply  of 
liot  water. 

In  an  adjoining  tent  the  whole  of  the  surgical 
instruments  and  appliances  of  two  sections  had  been 
})laced  in  case  of  emergency,  and  there  was  an  almost 
unlimited  supply  of  dressings,  triangular  bandages.  The 
actual  treatment  of  the  cases  is  described  at  greater 
length  elsewhere. 

Organization,  Medical,  etc. — No  attempt  could  be 
made  during  the  action  to  give  helj)  to  the  fighting  line. 


as  owing  to  the  darkness,  and  the  fact  that  the  hospital 
and  Gurkha  camps  were  move  or  less  full  of  Ghazies, 
no  unescorted  doolies  would  ever  have  reached  the  front, 
even  though  it  was  only  200  yards  distant.  However, 
in  a  very  short  time  after  the  commencement  of  the 
attack  wounded  men  came  in  of  themselves.  As  the 
fighting  was  confined  to  one  corps,  and  partook  largely 
of  the  nature  of  a  "  rush,"  there  was  no  opportunity  for 
regimental  medical  officers  to  give  the  assistance  to  their 
own  corps,  which  they  would  have  had  there  been  any 
light.  Friend  could  not  be  distinguished  from 
foe  until  quite  close,  so  that  it  was  obviously 
quite  hopeless  to  try  and  get  the  kahars  to  face  the 
darkness  and  uncertainty  with  their  doolies.  While  the 
attack  lasted,  however,  all  the  wounded  officers 
were  brought  in,  some  by  their  own  men  on  regimental 
stretchers,  others  by  the  medical  officers.  One  officer 
was  cut  down  in  the  cavalry  camp,  and  another  close  to 
the  hospital,  so  that  there  was  no  difficulty  in  treating 
them  at  once. 

The  obvious  fact  remains,  however,  that  it  is  absurd 
to  suppose  that  an  unarmed  and  essentially  peace-loving 
man,  such  as  a  kahar,  will  ever  be  induced,  in  a  7iigltt 
attack,  to  come  out  of  his  tent  and  man  a  dooly,  unless 
each  dooly  is  accompanied  by  a  British  officer.  There 
ought  to  be  far  more  men  lent  to  a  field  hospital  from 
native  regiments,  who  should  report  themselves  for 
ambulance  duty  at  the  commencement  of  an  action. 

These  men  being  soldiers  and  armed  would  be  of 
immense  assistance  in  the  recovery  of  wounded. 

The  wounded  were  all  brought  in  at  dawn,  the  enemy 
retiring  in  disorder  at  the  same  time.  There  was  one 
very  noticeable  feature  with  regard  to  their  recovery 
from  the  scene  of  action.  Six  kahars  with  a  cumbrous 
dooly  take  much  longer  to  fetch  in  a  wounded  man,  and 
accomplish  the  work  of  "  lifting"  and  "  lowering" 
wounded  with  more  pain  to  the  injured  man  than  four 
regimental  bearers  with  a  simple  stretcher.  Doolies 
and  kahars  alike  are  indispensable  for  picking  up 
sick  men  on  the  line  of  march  or  carrying 
wounded  men  in  sick  convoys  ;  but  they  do  not  in 
any  sense  of  the  word  fulfil  the  duties  of  a  bearer 
company  ;  and  when,  as  in  this  case,  there  are  some 
80  wounded  men  lying  on  the  ground,  with  wounds 
of  every  sort  and  every  degree  of  severity,  the 
question  of  their  speedy  and  gentle  transfer  to  hospital 
is  one  of  extreme  importance,  and  after  seeing  doolies 
and  stretchers  in  use  for  this  j^urpose,  the  service 
ability  of  the  latter  as  compared  to  the  former  is 
beyond  question. 

Dead  and  wounded  to  the  number  of  over  125 
having  been  collected,  the  task  of  discriminating 
between  men  who  were  obviously  dying,  and  those 
who  might  recover,  was  speedily  performed. 

Tea  in  large  quantities  and  hot  soup  made  from 
mutton  essence  were  ready  for  the  wounded  ;  and 
this  was  given  at  once  to  the  patients  by  the  medical 
subordinates  as  they  were  brought  in. 

It  was  noteworthy  that  of  all  this  large  number  of 
wounded  only  one  or  two  had  applied  "first  field 
dressings  "  to  themselves,  and  it  is  more  than  doubtful 
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if  the  average  sepoy  has  the  very  vaguest  idea  why 
,such  "dressings"  are  issued  to  them.  However, 
ill  the  face  of  regulations,  many  men  had  no  "  dress- 
ings "  in  their  coats  at  all. 

The  wounded  complained  greatly  of  cold  ;  and 
blankets  were  issued  to  each  man  as  he  was  broug  ht 
in.  As  ftir  as  possible,  as  first  dressings  were  applied, 
each  man's  wound,  and  the  "word  "  operation "  (if 
such  were  likely  to  be  necessary)  were  written  on 
"  tallies "  and  affixed  to  the  patient's  uniform.  The 
value  of  these  afterwards  was  very  great,  as  when 
a  man  was  asleep  or  unconscious,  a  glance  at  his 
tally  showed  the  nature  and  severity  of  his  wound. 

In  view  of  the  subsequent  immediate  mortality,  which 
was  less  than  2  per  cent.,  and  of  the  wonderful  way  in 
which  wounded  joints,  etc.,  healed  by  first  intention,  it  is 
worthy  to  note  that  these  patients  were  all  dressed  as 
they  lay  on  blood-stained  ground,  with  their  clothing 
for  the  most  part  soaked  through,  and  besides  these 
unfavorable  circumstances,  there  was  the  moral  effect 
of  the  extreme  probability  of  a  return  by  night  of 
the  enemy,  and  an  attempted  repetition  of  the  attack. 
Being  natives  they  probably  felt  this  less  than  we  should 
have  done  ;  but  that  they  felt  it  to  a  considerable  extent 
is  undoubted. 

Another  interesting  point  is  that  all  severely  wounded 
men  had  opium  given  them  at  once  in  half-drachm  doses 
of  the  tincture.  It  relieved  their  pain,  kept  them  quiet, 
and  we  believe  had  a  most  important  iuHuence  on  the 
course  of  their  convalescence. 

Treatment  in  Hospital. — The  treatment  of  the 
wounded  in  hospital  necessarily  differed  from  that 
which  could  be  afforded  in  a  hospital  situated  in  a  can- 
tonment. The  patients  were  placed  on  the  ground  on  a 
bed  of  straw,  on  which  their  water-proof  sheets  and 
blankets  were  placed.  Their  bedding  was  practically 
the  same  as  that  used  by  them  every  day,  being  only 
in  some  few  cases  supplemented  by  the  hospital 
blankets.  The  surroundings  were  therefore  contrary  to 
the  recognized  aids  to  keeping  wounds  aseptic,  and 
when  it  is  considered  that  owing  to  the  number  ad- 
mitted into  hospital  from  six  to  sixteen  or  twenty  men 
were  in  each  tent  according  to  its  size,  the  difficulties  of 
carrying  out  the  principles  of  antiseptic  surgery  in  the 
field  become  apparent.  It  has  also  to  be  kept  in  mind 
that  the  supply  of  material  for  dressing  the  wounded 
was  limited,  and  that  the  size  and  position  of  many  of 
the  wounds  were  sufficient  to  expose  them  to  septic 
infection. 

The  hospital  staff  of  medical  subordinates  and  ward 
orderlies  were  most  willing  and  energetic,  and  to  their 
active  co-operation  it  is  largely  due  that  the  wounds 
in  all  eases  remained  "sweet" ;  and  although  in  several 
cases  pus  was  formed,  and  the  wounds  healed  by 
granulation  instead  of  by  first  intention,  f;till  in  no  case 
could  the  discharge  be  characterized  as  otherwise  than 
"  laudable,"  except  in  one  case  of  gunshot  wound  of  the 
lower  jaw  and  mouth. 

General  Treatment.—  ks  already  stated  the  patient 
was  removed  from  the  dressing  table '  to  a  tent,  where 
he  was  placed  upon  his  bedding  on  the  straw-covered 


ground.  In  a  number  of  cases  it  was  considered  advis- 
able to  keep  the  patient  lying  upon  the  stretcher  or 
the  hammock  portion  of  the  dooly,  in  which  he  was 
carried  in  order  to  prevent  injury  from  moving  him 
about. 

In  nearly  all  cases  where  there  was  great  pain,  where 
restlessness  was  likely  to  disturb  the  dressings,  or  where 
sleep  was  desirable  but  impossible  to  obtain  otherwise, 
the  administration  of  opium  was  resorted  to-  usually  in 
the  form  of  hypodermic  injections  of  morphia—  but 
occasionally  as  liq.  morphinoe  or  as  pil.  opii.  by  mouth. 
The  dose  exhibited  was,  roughly  speaking,  from  one 
quarter  grain  up  to  one  and  a  half  grains  of  morphia, 
and  with  pil.  opii.  usually  one  grain  repeated  if  necessary. 
In  no  case  was  an  ill  effect  observed,  and  the  drug  was 
generally  considered  invaluable  in  the  treatment  of  the 
wounded  men. 

In  cases  where  there  had  been  considerable  loss  of 
blood,  or  where  shock  was  severe  and  the  patient  appear- 
ed weak,  stimulants  were  given  in  the  shape  of  rum, 
brandy,  or  {)ortwine,  and  a  generous  diet  with  a  liberal 
allowance  of  extras  given,  such  as  milk,  arrowroot, 
soup,  essence  of  mutton,  etc.  Here  it  may  be  noted 
that  tea  was  found  valuable,  when  given  perfectly  warm 
in  the  treatment  of  the  shock  resulting  from  wounds, 
and  a  drink  of  tea  was  most  acceptable  to  many  after 
the  first  dressing  was  over. 

Warmth  as  far  as  possible  was  kept  up.  Blankets  were 
issued  and  warm  drinks  given,  but  the  limited  amount  of 
firewood  possible  to  be  obtained  prevented  any  great 
use  being  made  of  this  restorative. 

In  most  ordinary  cases  a  light  diet  was  given,  with 
milk  as  far  as  possible,  and  attention  was  paid  to  the 
condition  of  the  bowels  and  bladder.  Constipation  resulted 
as  a  matter  of  course  from  the  recumbent  posture  and 
from  opium  v^'hen  given,  so  that  a  purgative  had  to  be 
given  as  a  rule  on  the  second  or  third  day. 

During  til  8  day  the  tents  were  kept  open  to  admit  a 
constant  supply  of  fresh  air,  while  at  night,  immediatley 
after  sundov^x,  they  were  closed  to  prevent  the  chill, 
which  instantly  followed  the  disappearance  of  the  sun 
from  penetrating  to  the  sick  men. 

On  all  occasions  every  effort  was  made  to  cheer  and 
encourage  the  wounded,  as  it  was  noticeable  that  the 
men  with  the  greatest  pluck  and  spirits  recovered  the 
most  rapidly. 

The  assurance  that  "the  bullet  was  out"  was  seen  to 
be  a  great  solace  to  the  unfortunate  recipient  of  the 
wound. 

Regarding  temperatures,  these  were  usually  subnor- 
mal immediately  after  receiving  the  wound,  but  after 
the  lapse  of  from  three  to  twelve  hours  there  was  usually 
a  rise  of  temperature,  which  lasted  for  from  one  to  five 
or  six  days.  The  temperature  was  usually  below  101,° 
but  occasionally  rose  higher  up  to  104°  in  one  or  two 
cases.  In  many  cases  the  temperature  rose  only  at  night 
being  normal  in  the  morning,  and  it  was  usually  found 
on  investigation  that  these  patients  had  been  sufi'erers  at 
some  time  or  other  recently  from  malarial  fever.  The 
treatment  adopted  was  that  usual  in  fever,  with  quinine 
in  cases  considered  to  have  a  malarial  type. 
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Local  Treatment. — This  naturally  varied  according 
as  the  wound  was  from  gunshot  or  from  sword  injury. 
In  the  former  the  usual  course  of  the  wound  was  that  it 
remained  quiescent  for  from  three  to  seven  days,  the  dis- 
charge being  merely  oozing  of  blood  or  bloody  serum, 
but  at  the  end  of  that  period,  portions  of  bruised 
tissue  were  discharged,  and  the  wound  presented  gra- 
dually a  granulating  appearance,  forming  a  sinus  which 
very  slowly  certainly  began  to  fill  up.  In  some  few  cases 
the  track  of  the  bullet  had  been  among  muscles,  and  was 
sinuous,  resulting  in  more  or  less  retention  of  discharges, 
which  retarded  heahng  considerably. 

In  the  case  of  sword-cuts  many  healed  by  "first  inten- 
tion," but  many  others  were  too  deep  and  in  diiection 
too  transverse  to  the  muscle  fibre  to  be  brought  com- 
riletely  together,  even  by  deep  sutures.  In  several 
casfis  there  were  parallel  cuts,  frequently  across  the 
muscle  fibres,  so  that  considerable  difficulty  was  experi- 
enced in  the  suturing  of  these,  and  it  was  not  surpris- 
inor  that  the  stitches  in  these  cases  failed  to  "  hold." 

Tu  the  case  of  wounds  that  were  not  of  great  depth 
no  drainage  was  employed,  and  in  the  majority  of  cases 
these  healed  up  perfectly.  In  other  cases,  however,  the 
onening  of  one  stitch  in  the  situation  found  to  be  most 
dependent  relieved  all  tension  and  a  cure  resulted.  In 
deeper  wounds  drainage  was  effected  by  drainage  tubes 
by  a  strand  of  catgut  by  a  thin  strip  of  boracic  lint 
soaked  in  lotion  and  powdered  with  iodoform  or  by 
simply  leaving  one  end  of  the  wound  in  the  most  de- 
pendent position  unsutured. 

In  the  suturing  of  wounds  silver  wire,  catgut,  silk 
and  flax  were  employed.  All  were  found  to  be  valuable, 
and  in  scarcely  any  case  was  irritation  set  up  by  the 
stitches.  The  silver  wire,  being  employed  to  draw 
together  edges  otherwise  difficult  to  approximate, 
naturally  caused  greater  pain  than  other  methods  of 
suturing,  and  cut  through  more  readily.  In  one  case  a 
continuous  wire  suture  was  employed,  and  though  it 
cut  through  the  tissues  in  a  portion  of  its  extent  after 
two  or  three  days,  still  it  achieved  its  purpose,  and  no 
gaping  resulted. 

The  sutures  of  flaxen  thread  were  very  satisfactory  ; 
their  only  objection  was  that  they  were  rather  too 
thick  to  be  readily  threaded  in  needles,  and  in  a  very 
few  cases  the  stitches  became  loosened.  They  were, 
however,  very  strong,  were  cut  into  regular  lengths, 
and  were  readily  soaked  in  antiseptic  lotion. 

The  catgut  and  the  silk  supplied  to  the  hospital  were 
of  excellent  quality  and  proved  very  valuable. 

The  wounded  were,  as  a  rule,  dressed  personally  by 
the  medical  officers,  the  senior  hospital  assistant  how- 
ever attended  to  a  few  others.  The  dressings  were 
carried  round  by  a  ward  orderly  in  the  trays  provided 
and  handed  to  the  medical  officer  by  the  hospital 
assistant  accompanying  him. 

In  dressing  the  wounds  sponges  were  not  employed, 
these  being  reserved  for  operations  only  and  kept  soak- 
ed in  antiseptic  lotion.  "  Swabs  "  of  absorbent  cotton 
wool  well  soaked  in  1  in  2000  antiseptic  solution  (cor- 
rosive sublimate)  were  used  in  cleaning  all  wounds. 


In  some  cases  the  antiseptic  solution  was  made  with 
carbolic  acid  (strengths  1  in  20  and  1  in  40). 

Iodoform  was  then  well  dusted  over  the  wound  and 
the  dressings  applied.  The  iodoform  used  was  the 
crystalline  powder,  but  this  was  in  many  cases  pow- 
dered before  hand  in  a  mortar,  as  the  crystals  were 
rather  irritating  to  the  skin  and  were  found  also  to  be 
difficult  to  shake  from  the  dredger.  The  powdering 
also  economized  the  drug. 

The  dressing  applied  was  one  of  boracic  lint  soaked 
previously  in  antiseptic  solution  and  applied,  moist  ab- 
sorbent wool  or  tow  was  then  applied,  and  the  whole 
bandaged  up.  Iodoform  wool  and  carbolized  tow  were 
employed,  as  far  as  possible,  and  when  the  supply 
began  to  run  short,  these  were  put  nearest  the  pad 
of  lint  and  plain  absorbent  wool  or  tow  placed  outside. 
The  one  disadvantage  of  the  iodoform  wool  was  its 
tendency  to  break  up  into  small  pieces  or  to  become 
powdery.  Carbolized  tow  was  found  to  be  a  very  clean 
and  efficient  dressing,  as  it  spread  and  distributed  any 
discharge,  absorbing  it  at  the  same  time. 

The  "  first  field  dressing,"  when  first  applied  in 
many  cases,  acted  so  well  that  the  wound  did  not  re- 
quire redressing  for  several  days.  It  was  clean  and 
prevented  haemorrhage  and  the  access  of  air  in  a  very 
thorough  fashion,  the  pad  become  glued  to  the  skin 
all  round. 

A  powder  which  was  frequently  employed  instead  of 
iodoform  was  a  mixture  of  equal  parts  of  powdered 
iodoform  and  boracic  acid.  This  was  quite  as  effective 
and  apparently  more  economical  than  iodoform  alone. 

On  slight  superficial  abrasions  or  wounds  powder- 
ed boracic  acid  and  arrowroot  was  found  valuable  when 
healing  was  in  progress.  Zinc  oxide  and  arrowroot 
were  used  for  the  same  purpose. 

The  bandages  used  were  triangular  ones  and  Toiler 
bandages.  Both  were  equally  widely  employed.  The 
stiff  calico  bandages  were  rather  difficult  to  apply  at 
first  to  dressings,  but  after  being  washed  became  much 
softer.  Owing  to  the  great  number  of  wounds  requiring 
dressing,  it  was  absolutely  necessary  to  have  bandages 
washed — a  service  which  was  performed  by  the  hospital 
washermen  daily. 

Adhesive  plaster  was  used  to  keep  on  pads  or  dress- 
ing where  there  was  a  danger  of  the  patient,  through 
restlessness,  disturbing  them.  The  plaster  was  also 
employed  in  making  extension,  though  it  was  somewhat 
narrow  for  that  purpose.  It  was  not  used  to  bring  to- 
gether the  edges  of  wounds,  except  in  one  or  two  cases 
of  comparatively  trifling  injury. 

The  amount  of  material  for  dressing  cases  was  certain- 
ly limited  in  quantity,  but  it  was  calculated  that  with 
the  amount  at  disposal,  three  more  such  engagements 
could  be  undertaken  by  the  field  hospitals.  This  was 
almost  entirely  due  to  four  "  reserve  boxes "  stocked 
with  these  things,  which  had  been  brought  up  by  the 
directions  of  the  principal  medical  officer  of  the  escort. 
The  chances  for  each  individual  patient  would  have 
been  much  less,  had  it  not  been  for  the  forethought 
exercised  in  providing  these  boxes  of  reserve  dressing 
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material.  As  it  was,  although  economy  had  to  be  rigidly 
observed,  there  was  no  actual  lack  of  material. 

Dressing  and  operating  Tents  and  Operations. — The 
tents  for  dressing  and  operating  were  laid  out  the 
night  before  the  attack  in  anticipation  of  a  number 
of  casualties.  For  this  purpose  two  general  service  tents 
(lOOlbs.)  were  set  aside. 

In  one  a  table  or  shelf  was  made  down  one  side  by 
means  of  two  rows  of  two  medical  boxes,  one  above 
another,  covered  with  turpaulins.  On  this  table  were 
placed  dressings,  antiseptics,  chloroform,  instruments, 
splints,  ligatures,  and  bandages.  Hypodermic  syringes, 
morphia  and  stimulants  were  placed  on  an  office  table  in 
the  tent,  and  additional  table  accommodation  was  afford- 
ed by  utilizing  one  or  two  operating  tables,  on  which 
field  medical  cempanions  and  field  surgical  havresacks 
were  laid  out  open  and  ready  for  use.  Water  for  drink- 
ing purposes  was  also  laid  ready  in  cliaguls  for  the 
wounded. 

The  result  of  this  preparation  was  that  in  performing 
the  first  dressings  of  the  wounded,  every  thing  requisite 
was  at  hand,  and  no  time  was  lost.  In  addition  in  very 
many  cases  the  first  dressing  hurried,  though  it  was 
sufficient,  and  no  further  dressing  was  required  for  two 
or  three  days. 

In  the  other  tent  two  tables  for  operating  were  placed, 
the  operating  tables  supplied  to  the  hospital  having  become 
broken  and  unsteady,  owing  to  the  extreme  dryness  of 
the  climate  and  the  necessary  rough  treatment  to 
which  camel  carriage  subjects  every  thing.  Only  one 
operating  table  was  used,  and  another  was  improvised 
with  field  medical  boxes  covered  with  tarpaulins.  This 
formed  an  admirable  substitute,  being  very  steady  and 
of  just  a  suitable  breadth  and  height.  The  breadth  was 
the  length  of  each  box,  and  thie  height  that  of  two 
boxes  placed  one  on  the  other.  The  length  of  the  table 
so  formed  was  about  6  k  feet.  Over  the  tarpaulins  were 
placed  two  blankets  and  over  the  blankets  a  water- 
proof sheet. 

Across  the  tent  in  the  middle  was  placed  a  table  with 
instruments  and  ligatures,  dressing  trays,  and  basins 
for  lotions  were  laid  ready  on  the  floor. 

The  dressing  of  the  wounded  occupied  the  staff  from 
dawn  to  about  10-30  a.m  ;  at  which  time  a  halt  was 
made  to  enable  every  one  to  get  breakfast.  Notice  was 
sent  to  medical  ofiicers  of  coi-ps  units  that  at  11  o'clock 
operations  and  complete  dressing  would  be  begun. 

Accordingly,  at  that  hour  those  wounded  men  whose 
cases  demanded  further  attention  than  could  be  given  in 
a  rapidly  executed  first  dressing,  were  brought  in  and 
chloroformed.  The  chloroform  was  administered  on  a 
towel  folded  and  held  over  the  patient's  face  and  under 
his  chin,  leaving  the  face  to  the  view  of  the  chlorofor- 
mist.  Ansesthetizatlion  was  generally  rapid.  It 
was.  stopped  before  the  dressings  were  applied  ;  and 
when  the  patient  began  to  show  signs  of  returning  ani- 
mation, a  hypodermic  injection  of  morphia  was  adminis- 
tered equal  to  from  |  to  I  grain  morph.  hydrochloratis. 

The  patient  was  then  removed,  and  the  next  man 
brought  to  the  table.   A  ward  orderly  was  detailed  to 


watch  the  man  removed  from  the  operating  tent  until 
he  fell  into  a  natural  slumber. 

In  all  cases  antiseptics  were  employed.  The  antisep- 
tic used  was  corrosive  sublimate,  strength  1  in  4,00U. 
It  was  made  from  the  bottles  of  antiseptic  solution  sup- 
plied in  the  field  medical  boxes.  The  concentrate!  solu- 
tion was  diluted  and  placed  in  buckets  outside  the  operat- 
ing tent  before  the  hour  fixed  for  commencement  of 
work.    As  required  it  was  poured  into  basins  for  use. 

In  all  cases  where  it  could  be  employed  the  principle 
of  bloodless  surgery  was  adopted  before  dressing  or 
operating  for  wounds  on  the  limbs.  The  limb  was  elevat- 
ed, and,  if  possible,  an  elastic  bandage  applied  from  the 
distal  extremity.  An  elastic  cord  tourniquet  was  then 
applied  to  compress  the  main  vessels.  In  several  cases 
it  was  thought  advisable  to  use  a  screw  tourniquet  to 
prevent  reactionary  haemorrhage.  This  was  applied 
loosely,  but  the  medical  subordinate  detailed  to  watch 
over  such  cases  was  directed  to  tighten  the  screw  when- 
ever any  symptoms  of  haemorrhage  appeared.  Thanks, 
however,  to  elevation  of  the  limb  and  firm  bandaging, 
there  was  very  little  necessity  to  use  this  measure. 

No  ill  effects  were  observed  from  the  use  of  chloro- 
form. Insensibility  was  rapid  as  a  rule,  and  in  only 
one  or  two  cases  was  there  any  tendency  to  vomiting, 
and  that  was  always  checked  by  the  further  adminis- 
tration of  the  antesthetic. 

These  good  effects  may  possibly  have  been  due  to  the 
naturally  temperate  life  of  the  native,  and  to  the 
fact  that  no  food  had  been  taken  since  the  evening 
meal  of  the  previous  day.  Recovery  from  the  anaes- 
thetic was  also  very  seldom  delayed  for  many  minutes 
after  its  administration  ceased. 

The  use  of  morphia  also  produced  no  bad  effects. 
The  pain  and  restlessness  following  on  an  operation  was 
obviated,  and  in  consequence  the  dressings  were  not 
disturbed  by  the  patient.  The  small  amount  of  reac- 
tionary haemorrhage  may  have  been  due  to  some 
extent  to  the  use  of  this  drug.  The  patient  usually 
fell  into  a  sound  sleep  after  the  operation.  This  sleej) 
varied  greatly  in  its  duration.  Frequently  the  wounded 
man  did  not  regain  complete  consciousness  until  the 
following  morning,  but  if  his  sleep  was  short  and 
lasted  for  a  few  hours  only,  he  remained  perfectly  quiet, 
and  stated  that  he  felt  quite  comfortable. 

Beginning  at  11  A.M.  the  work  of  attending  to  the 
wounded  was  not  ended,  even  when  darkness  super- 
vened, and  the  dinner  hour  was  long  past  before  the 
staff'  of  the  field  hospitals  assembled  to  do  justice 
to  it. 

During  the  long  day's  work  the  hospital  staff  had 
been  ably  assisted  by  the  P.  M.  0.  and  some  of  the 
medical  officers  in  charge  of  corps  units,  and  these 
spared  no  pains  to  help  in  the  work  of  relieving  the 
sufferers. 

The  wounded  of  our  owji  side  were  not  the  only  ones 
treated  in  the  hospital,  almost  equal  care  and  attention 
was  bestowed  on  such  wounded  Waziris  as  were  brought 
in  for  surgical  aid,  and  these  big  brave  fellows  who 
never  flinched  or  moved  a  muscle  in  spite  of  their  suffer- 
ings were  placed  together  in  a  tent  set  apart  for  them, 
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and  hospital  blankets  aud  "  medical  comforts  "  issued  to 
them. 

The  hospital  assistants  and  also  the  ward  orderlies 
worked  most  energetically  and  efficiently.  It  required 
an  order  to  induce  them  to  leave  their  posts  to  get 
some  food,  which  they  did  by  turns.  Their  assistance 
was  of  the  utmost  value  throughout. 

The  tables  and  the  preceding  description  show  the 
results  from  the  surgical  point  of  view  of  the  engage- 
ment at  Wano.  The  successes  have  vastly  exceeded 
our  anticipation,  and  many  cases,  though  doomed  to 
come  before  the  invaliding  board,  will  doubtless  live  a 
useful  civil  life. 

The  enormous  casualties  in  one  regiment  as  compared 
with  the  other  regiments  present  show  that,  as  far  as 
that  particular  regiment  was  concerned,  a  true 
regimental  system  must  have  failed,  had  there  been 
no  field  hospitals.  But  a  repetition  of  the  engage- 
ment at  Wano  could  scarcely  occur  ;  and  had  the 
total  wounded  been  spread  more  or  less  evenly  over 
all  the  "  units  "  present  a  regimental  system  would  have 
answered  just  as  well  as  the  field  hospitals.  This, 
however,  is  not  the  occasion  to  enter  into  a  discussion 
on  the  relative  merits  of  the  two  systems.  In  this  case, 
the  work  fell  upon  the  field  hospitals,  and  it  was  done 
with  a  measure  of  success  alike  surprising  and  grati- 
fying to  all  concerned. 

Tahle  1. —  Total  Losses. 


British 
Officers. 

N,  O.'a  and 
Men, 

Publia  and 

Private 
Followers. 

1.  Killed 

2.  Wounded 

3.  Died  subsequeotly 

1 
6 
1 

20 
46 
1 

24 
24 
1 

2'able  2. —  Wounded. 


Kifle,  Pistol  or 
smaller  shot. 


1.  British  Officer 

2.  Native  Officers  &  Men 

3.  Followers 


Tahle  3. — Classified  Return  of  Wounds. 


a  'C 

o  g 

Weapon  or  Projectile. 

Native  Officers,  N.  C.  O.'s  &  Men. 

H  o 

Sword. 

Gunshot. 

J.  Woanda  of  Head 
2    Wounds  of  Face 

3.  Wounds  of  Che.st 

4.  Wounds  of  Abdomf  n 

.">.  Wounds  of  Back  and  Spine  ... 

6.  Wounds  of  Upper  Extrem.ties 

7.  Wounds  of  Lower  Extremities  . 

8.  Wounds  with    direct  penetis- 
tion  or  perforation  of  large  joints. 

14 
5 
4 
1 
1 

11 
6 

4 

12 
2 
1 

1 

8 
6 

3 

2 

3 
3 
1 

"3 
1 

Total  ... 

46 

S3 

Native  Officers,  N.  0.  O.'s  &  Men. 

-a 

—  <u 

1  = 

Weapon  ok  Projectile, 

tri  c 

Sword, 

Gunshot. 

Followers. 

1.  'bounds  of  Clest 

2.  Wounds  of  Abdomen 

3.  Wounds  of  Back  and  Spine  ... 

4.  Wounds  of  Upper  Extremiiips 

5.  Wounds  of  Lower  Extremities... 

6.  Wounds  of  Large  Joints 

2 
2 

3 
9 
3 
4 

1 

"3 
9 
2 
4 

1 

2 

2 

Total  .. 

24 

19 

5 

British  Officers, 

1.  Wounds  of  Chest 

2.  Wounds  of  Upper  Ext  amities 

3.  Wounds  of  Lo*ver  Extremities... 

1 

3 
2 

"2 

1 
1 

2 

Total  ... 

6 

2 

4 

Table  4. — Killed  in  Action. 


Native  Ofl'rs. 

British  Officers. 

N,  C.  O.'B 

Followers, 

Total. 

and  Men. 

I. 

Sword  Cuts  ... 

1 

8 

12 

21 

2. 

Gunshot 

12 

12 

24 

DISCUSSION. 

Surgeon-  Colonel  R.  Harvey  siiid  the  paper  was  most  interesting 
and  shewed  results  which  were  very  gratifying  :  not,  he  thought, 
altogether  surprising,  for  the  country  was  liigli,  bare,  and  thinly 
populated  ;  so  that  the  water-supply  was  not,  as  a  rule,  liable  to 
be  defiled,  and  pure  air,  pure  water,  and  the  provision  of  all  the 
necessaries  for  proper  surgical  treatment,  with  ample  supply  of 
food,  shelter,  and  firewood,  put  the  men  under  the  best  possible 
conditions  for  recovery.  The  medical  results  of  this  campaign 
were  not  yet  available,  but  in  the  Second  Miranzai  Expedition 
of  1891,  under  somewhat  similar  conditions,  excellent  results 
were  obtained. 

Of  73  wounded  men,  6  of  whom  were  shot  through  the 
lungs,  only  two  died,  both  long  cases.  All  the  others  iriade 
excellent  recoveries  and  for  the  first  time  on  recoid  the  losses 
at  the  hands  of  the  enemy  were  greater  than  those  from 
disease.  The  death-rates  were  about  half  what  they  would  have 
been  had  the  troops  been  doing  nothing  in  cantonments. 


THE  EFFECT  OF  THE  MAGAZINE 
BULLET  IN  WAE. 

BY  ANDHEW  DUNCAN, 
Surgeon-Mujor,  1.  il,  S. 

Although  I  have  had  personally  no  experience  of  the 
wounds  caused  by  the  Magazine  bullet,  yet  I  thought 
a  resumi  of  such  facts,  as  have  been  gained  by  the  ex- 
perience of  others,  might  be  acceptable  to  the  members 
of  this  section,  and  might  elicit  some  valuable  data 
from  those  amongst  us  who  have  been  more  fortunate 
in  this  respect  than  myself.    Now  the  results  caused  by 
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the  impact  of  the  new  bullet  have  so  far  been  only 
shewn  in  the  Chilian  War,  where  the  MUnnlicher  rilie 
was  used,  and  in  the  wounds  caused  during  the  late 
Bombay  riots,  and  in  some  other  accidental  cases,  and 
in  some  riots  in  the  Continent. 

The  following  are  the  chief  physiced  characters  of 
the  bullets  in  use  by  some  of  the  European  armies  at 
the  present  day  : — 

Cjilibre.      Weight.  Muzzle  Ve  oeify. 

G-ermany  ...0-310"  223  grs.  2,»  34  ft.  per  sec. 
France  ...  0-315"    216  „      2,073  „  „ 

Austria  ...  0-315"    242  „      1,^68  „  „ 

Eussia  ...  0-300"    215  „      2,034  „  „ 

England  ...  0-303"  215  „  2,000  „  „ 
In  the  remarks  which  follow  on  the  physical  charac- 
ters of  the  bullet,  I  am  much  indebted  to  a  valuable 
paper  by  Surgeon-Captain  T.  A.  Perry  Marsh,  A.M.S., 
published  in  the  "Journal  of  the  Eoyal  United  Service 
Institution  "  for  November  1891 — a  paper  which  will 
well  repay  perusal. 

The  physical  effects  of  the  bullet,  which  are  of  chief 
importance,  depend  principally  on — 

(1)  the  weight, 

(2)  the  diameter, 

(3)  the  composition, 
whilst  a  few  words  may  be  said  on — 

(4)  the  velocity. 

Taking  more  especially  our  own  missile,  we  find  that 
the  Martini-Heniy  bullet  weighs  46  grains  more  than 
the  Lee-Meti'ord.  The  effect  of  this  declared 
iCiight  means  a  loss  of  stopping  power  of  tl^e  bullet, 
and  less  shock  to  the  man  struck.  The  lessened  diamet'T 
again  will,  of  necessity,  decrease  the  size  of  the  wound- 
ed area.  In  the  soft  tissues,  the  track  will  be  so  narrow 
that  practically  there  will  be  no  destruction  of  tissue 
in  its  course.  Compare  this  with  the  terrible  wound 
inflicted  by  the  Snider  bullet.  This,  which  may  be 
considered  as  practically  an  explosive  bullet,  leaves 
behind  it  great  destruction  of  the  soft  tissues.  A  Lee- 
Metford  bullet  could  perchance  part  between  the  bones 
of  the  forearm  without  injuring  either.  Not  so  with  the 
Snider  or  Martini-Henry.  Thus,  although  the  new  buUet 
has  far  greater  penetrating  power,  yet  there  is  at  the 
same  time  much  less  destructive  effect.  With  regard  to 
the  composition,  again,  the  missile,  as  is  known,  consists 
of  a  core  of  lead  and  antimony  encased  in  a  hard  inelastic 
metallic  ease  of  nickel  and  copper.  This  will  effectually 
abolish  all  the  effects  produced  by  the  splintering  up  of 
such  bullets  as  the  Snider. 

Amongst  other  physical  properties  of  the  bullet 
may  be  considered  the  velocity.  The  higher  rate  of 
velocity  will  drive  the  bullet  further,  and  thus  it  may 
penetrate  several  men,  and  should  it  strike  a  long  bone 
at  close  ranges,  more  extensive  splintering  will  take 
place  than  with  the  bullets  of  lower  velocity. 

So  much,  therefore,  for  the  theoretical  part  of  the 
question.  Let  us  now  consider  the  results  gained  from 
experiments.  And  first  I  draw  attention  to  some  impor- 
tant experiments  carried  out  on  living  horses  by 
Surgeon-Major  Ilabart  in  Austria,  up  to  a  zone  of  400 
metres ;  he  found  the  effects  compared  with  those  of  the 


old  leaden  bullet  to  be  not  so  great.  Similarly  up  to  a 
zone  of  800  metres,  especially  with  regard  to  the  bones 
up  to  1,200  metres,  there  was  still  less  comminution 
and  fissuring.  The  shape  of  the  pi'ojectile  again  was 
not,  as  a  rule,  affected  up  to  200  metres,  the  bullet  was 
never  found  to  have  lodged  in  the  body.  Foreign 
bodies,  on  the  other  hand,  were  more  frequently  met  with, 
such  as  bits  of  clothing,  etc.  Chawel  and  Bruna 
obtained  much  the  same  results.  However,  the  most 
elaborate  experiments  have  been  earned  out  by  Dr. 
Demosthen,  of  Bucharest,  with  the  new  Roumanian 
Miinnlicher.  Dr.  Demosthen  points  out  that,  in  all  pre- 
ceding experiments,  a  source  of  error  has  crept  in, 
namely,  that  they  were  can'ied  out  with  reduced  charges 
at  constant  distances,  whereas  in  war  the  wounds  inflict- 
ed will  he  from  fully-charg,  d  cartridge's  at  varying  dis- 
tances. The  weapon  now  was  tested  under  conditions 
obtaining  in  actual  warfare. 

The  following  were  the  experiments  : — 

(1)  Firing  at  metal  plates,  trees,  saw-dust,  etc. 

(2)  Firing  at  fuUy-clothed  human  cadavers 

at  distances  from  50  to  1,400  metres. 

(3)  Firing  at  living  horses  fi'om  5  to  1,400 

metres. 

The  first  set  of   experiments  need  not  detain  us 
here.  With  regard  to  the  result  on  human  cadavers  and 
on  living  horses,  after  each  experiment  the  bodies  were 
carefully  examined  at  the  author's  laboratory  and  at 
the  veterinary  school.    The  injuries  classified  according 
to  regions,  as  far  as  the  cadavers  were  concerned,  were 
as  follows: — 

Skull  (all  with  lesions  of  the  brain) ...  5 
Face  ...  ...  ...  5 

Neck         ...  ...  ...  1 

Face  and  neck  ...  ...  1 

Thorax       ...  ...  ...  4 

Abdomen   ...  ...  ...  5 

Thorax  and  abdomen   ...  ♦ . .  1 

Shoulder    ...  ...  ...  1 

Arm         ...  ...  ...  4 

Forearm    ...  ...  ...  3 

Hand        ...  ...  ...  2 

Thigh       ...  ...  ...  8 

Knee         ...  ...  ...  1 

Leg  ...  ...  ...  7 

Lesions  of  the  limbs,  especially  the  lower,  were  the 
most  frequent.  The  principal  features  of  the  wounds 
were  as  follows  : — 

The  apertures  of  entry  and  exit  were  usually  round 
and  smaller  than  the  calibre  of  the  bullet,  especially  at 
the  longer  distances,  but  may  vary,  that  of  the  exit 
being  most  variable.  This  margin,  especially  that  of 
entry,  showed  an  areola  due  to  loss  of  epidermic  tissue. 
Fibrous  aponeuroses,  ligaments,  tendon,  and  stretched 
muscles  shewed  elliptical  perforation,  parallel  to  their 
fibres.  With  regard  to  the  bones,  the  apertm-e  of  exit 
and  the  muscles  posterior  to  the  point  of  fracture  are 
lacerated,  and  more  or  less  destroyed.  The  spongy 
bones,  at  short  ranges,  were  fractured  :  at  long  distances, 
were  more  regularly  perforated.  As  regards  the  skull, 
at  long  and  short  distances,  the  injuries  are  about 
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identical.  None  of  them  showed  tlie  more  or  less 
regular  circular  apertures  without  fractures  described 
hy  Habart  and  Bruns,  the  result  of  experiments  with 
leduced  charges  at  constant  distances.  With  regard 
to  the  flat  bones,  perforation  without  fracture  only 
were  found  beyond  600  metres. 

As  regards  the  diaphysesof  the  long  bones,  comminut- 
ed fractures  with  solution  of  continuity  were  found 
in  about  an  equal  proportion  for  all  distances.  This, 
again,  does  not  agree  with  the  result  of  Bruns  and 
Habart,  who  found  that  up  to  1,200  metres  there  was 
clean  perforation  without  solution  of  continuity.  The 
same  results  obtained  in  the  epiphyses,  at  any  rate,  up 
to  600  metres.  Thus  we  see  the  general  result  consist- 
ed in  p:rforation  always  accompanied  by  commimition 
and  splintering. 

With  regard  to  the  viscera,  Demosthen's  result  in 
the  living  horse  shewed  extensive  loss  of  substance  with 
laceration  in  the  heart  and  large  blood  vessels.  The 
medium  and  small  vessels  shewed  clean  and  well-defined 
injuries.  In  all  hcemorrhage  was  marked  and  was 
sometimes  rapidly  fatal. 

The  stomach  and  intestines  shewed  frequent  perfora- 
tion with  more  or  less  regidar  lesions,  or  extensive  loss 
of  substance,  according  to  their  empty  or  full  statcx 

Liver  and  spleen  wounds  were  not  extensive.  The 
meninges  were  extensively  lacerated.  The  brain  and 
spinal  cord  were  tunnelled,  and  the  brain  guttered  with 
lodged  splinters  of  bone. 

The  power  of  penetration  was  shewn  by  placing  five 
cadavers  behind  one  another  at  intei'vals  of  50  centi- 
meters. At  a  distance  of  600  metres  the  bullet  travers- 
ed three  bodies,  perforating  the  tibia  in  each  instance. 

With  regard  again  to  the  modern  projectiles  never 
remaining  beliind  in  the  wound,  Dr.  Deniosthen  is 
opposed  to  the  view,  and  instances  three  bullets 
removed  from  horse   shewing  alteration  in  shape. 

We  now  come  back  to  the  experience  gained  in 
actual  war  and  in  accidental  cases  :  — 

In  the  Chilian  war  the  Mlinulicher  vifle  was  used. 
Here  it  was  found  that  the  wounds  did  not  retain 
any  ]>ortions  of  the  ])rojectile,  and  that  they  healed 
without  suppuration  in  five  to  ten  days.  The  diaphyses 
showed  much  splintering,  and  healing  wus  slow  and 
difficult.  In  only  one  case  was  a  simple  perforation 
found.  Explosive  effects  were  observed  in  one  case, 
where  the  epiphysis  was  damaged  at  short  range, 
AVith  regard  to  penetrating  wounds  of  the  thorax  the 
bullet  occasionally  remained  encysted  in  the  lung 
without  causing  abscess  or  purulent  pleurisy. 

In  Biala,  in  1890,  where  the  troops  armed  with  the 
Maunlicher  fired  on  the  crowd  at  from  40  to  180 
]>aces,  according  to  Bogdanik  some  of  the  wounds  were 
reported  on  as  frightful. 

In  the  Bombay  riots,  in  1 893,  in  case  of  wound  of 
the  lower  extremity  from  the  Lee-Metford,  the 
bones  were  found  shattered  from  knee  to  ankle, 
necessitating,  as  the  only  resource,  amputation. 

Mr.  Bone  reports  a  case  in  which  the  bullet  passed 
through  the  lie  id  of  the  tibia,  completely  breaking  up 
the  cancellous  tissue  and  opening  the  knee  joint,  witli 


a  fatal  result.  In  a  second  case  the  humerus  was 
fractured  transversely,  the  ends  were  very  irregular, 
but  not  much  comminuted.  In  a  third  case  the  infra- 
spinous  fossa  of  the  scapula  was  fractured  into  four 
fragments.  In  a  fourth  case  the  heads  of  four  metatarsal 
bones  were  broken,  with  the  bullet  embedded  in  two 
of  them.  In  all  the  cases  the  absence  of  shock  was  espe-  • 
cially  noticeable. 

In  a  case  reported  by  Brigade-Surgeon  Lieutenant. 
Colonel  Stevenson  all  the  astragalus,  with  the  excep- 
tion of  its  head,  was  pulverized,  and  all  its  articular  sur-  • 
faces  split,  excepting  that  with  the  scaphoid.  The  lower 
end  of  the  tibia  was  extensively  fissured,  and  to  a  certain 
extent  j)ulverized. 

So  much  then  for  the  results  produced  by  the  new 
]\Tag!izine  bullet.  I  will  now  conclude  this  short 
resume  by  a  few  remarks  on  the  prognosis  of  the 
wounds. 

The  danger  arising  from  hgemorrhage  will,  on 
account  of  the  clean-cut  nature  of  the  wounds  produced 
in  the  blood  vessels,  be  much  greater  than  heretofore. 
Many  more  will  die  on  the  battle-field.  Injuries  to  the 
limbs  will  nut  often  be  amenable  to  conservative  sureerv 
on  account  oi  the  more  extensive  lesions  produced  in 
the  bones. 

As  regards  the  personnel  of  the  medical  staff,  the 
moveable  field  hospital  accommodation  must  be  in- 
creased, and  there  will  have  to  be  an  increased  number 
of  bearer  companies.  The  evacuation  of  the  wounded 
from  front  to  rear  will  not  be  so  prominent  a  feature 
as  heretofore.  We  should  rather  aim  at  bringing 
the  hos{)itals  up  to  the  wounded  than  taking  the 
wounded  back  to  the  hospital;  for,  as  Surgeon  Captain 
Perry  Marsh  rightly  remarks,  inasmuch  as  thei-e  will 
be  a  larger  number  of  wounded  and  of  these  a  great 
proportion  of  comparatively  slight  injuries,  satisfactory 
result  can  only  be  attained  by  at  once  bringing  the 
wounded  under  treatment,  and  this  treatment  must  be  set 
in  hand  at  once.  Hurriedly  directing  the  wounded  from 
the  front  to  the  rear  will  not  cause  satisfactory  results. 

But  it  has  been  held,  on  the  other  hand,  and  rightly 
too,  I  think,  by  Surgeon-Greneral  Bardeleben  of  the 
German  Army,  that  an  increase  of  bearers  will  simply 
increase  the  number  of  the  wounded.  It  would  seem 
that  it  will  not  be  i)0ssible  to  carry  away  the  wounded 
during  the  battle;  for,  as  Mr.  Forbes  has  pointed  our, 
the  first  battle  will  wipe  away  the  bearer  organization 
carried  on  under  fire.  The  lace  Professor  Billroth  also 
held  that  it  will  be  no  longer  possible  to  remove  the 
wounded  from  the  battle-field  during  the  battle  by 
means  of  bearers,  since  every  man  of  them  would  be  shot 
down  as  bearers,  and  would  be  more  exposed  than 
the  men  in  the  fighting-line.  The  most  that  can  be  aimed 
at  is  that  the  wounded  man  of  the  future  be  attended  to 
within  twenty-four  hours. 

liearing  all  these  points  in  mind,  viz.,  the  far-reaching 
character  of  the  bullets,  the  extensive  lesions  of  the 
bones,  and  the  more  frequent  cases  of  immediate  death 
from  haemorrhage,  I  fully  agree  with  Dr.  Demosthen, 
who  thinks  that  the  introduction  of  the  Magazine  bullet 
is  anything  but  a  distinct  gain  to  humanity. 
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DISCUSSION. 

Surgeon-Colonel  Cufe,C.  B.,  A.  M.  S.,  said  that  the  practical 
point  for  consideration  in  this  interesting  paper  seemed  to  him  to 
be  the  means  to  be  adopted  for  removing  the  wounded.  It  was 
stated  tliat  about  20  per  cent,  of  the  force  in  action  might  be  esti- 
mated as  the  probable  number  of  killed  and  wounded.  It  would 
very  likely  be  considerably  more. 

The  system  in  India,  by  which  reliance  was  placed  for  first  aid 
on  the  personnel  of  the  field,  supplemented  by  two  or  more  trained 
men  from  each  company,  would  not  suffice  for  the  wants  of 
modern  war.  In  the  first  place,  the  generals  would  not  allow 
such  a  large  number  of  men  to  be  detaclied  from  the  fighting 
line  and  the  services  of  the  personnel  of  the  field  hospital 
might  not  be  available  when  required,  as  the  wounded  or  other 
patients  in  hospital  would  probably  require  the  services  of  all 
the  hospital  establishment. 

He  saw  no  other  waj'  out  of  the  difficulty  than  to  establish  in 
India  regular  bearer  companies,  both  of  Europeans  and  Natives. 
These  being  thoroughly  trained  and  organised  in  first  aid,  should 
follow  up  the  fighting  line  as  close  as  possible,  and  should  remove 
the  wounded  as  rapidly  us  possible  to  the  collecting  and  dressing 
stations,  and  thence  to  the  field  hospitals. 


THE  EFFECTS  OF  BULLETS  OF 
SMALL  CALIBRE. 

BY  L.  W.  SWABEY, 
Surgeon-Major,  A.  M.  S. 

There  is  so  little  known  at  present  of  the  nature  of 
wounds  inflicted  by  rifle  bullets  of  small  calibre  that 
any  contribution  on  the  subject,  however  meagre, 
may,  1  hope,  be  of  some  interest  to  army  surgeons.  I 
have  only  seen  three  cases  during  my  service : — 

l.si;  Case. — A  party  of  recruits  were  firing  on  the 
range  at  Aldershot  in  February  1890.  A  workman  was 
engaged  in  filling  a  cart  with  sand  ■  at  what  was  com- 
puted to  be  miles  from  the  firing  point,  when  he  felt 
a_  sharp  stinging  pain  in  the  right  thigh.  He 
slipped  off  the  trousers'  leg  and  saw  a  small  hole  in  his 
thigh,  from  which  the  blood  was  slowly  oozing.  On 
examination,  I  found  a  circular  hole  almost  exactly 
corresponding  in  size  with  the  diameter  of  the  Lee- 
Metf  ord  bullet  at  the  lower  and  outer  part  of  Scarpas 
triangle.  On  turning  the  man  over,  a  small  slit  of 
between  a  |^th  and  a  |th  of  an  inch  in  length  was  seen 
exactly  in  the  fold  of  the  buttock  near  the  centre,  the 
bullet  appearing  to  have  passed  almost  directly  back- 
wards without  injury  to  bone  or  femoral  or  profunda 
femoris. 

Very  slight  haemorrhage  was  occurring  from  both 
wounds,  showing  that  no  important  vessel  had  been 
severed,  and  the  bone  did  not  appear  to  be  injured  as 
the  man  had  walked  since  the  injury  without  much 
trouble.  There  was  no  shock  of  any  kind,  and  the  pulse 
was  good,  and  he  conversed  freely  in  an  ordinary  tone. 
I  put  an  antiseptic  p*ad  on  both  wounds,  with  a  band- 
age over  all.  In  a  few  days  I  left  for  India,  but  I  heard 
that  the  man  recovered  without  a  bad  symptom  in  three 
weeks,  everything  going  on  perfectly  well,  and  the 
wound  healmg  without  suppuration  of  any  importance. 

The  corduroy  trousers  showed  exactly  corresponding 
apertures  to  those  on  the  limb.  The  bullet  was  found 
on  the  ground  about  two  yards  behind  the  injured  man 


It  and  its  casing  were  quite  intact.  The  case  is  instruc- 
tive as  showing  the  great  penetrative  power  of  these 
missUes  at  long  ranges ;  the  very  small  aperture  of 
wounds  of  entrance  and  exit,  judging  from  the  quick 
recovery ;  the  small  injury  doue  to  soft  parts,  the  bul- 
let appearing  to  cut  clean  through  them ;  the  almost 
complete  absence  of  shock  and  the  very  slight  hsemorr- 
hage  were  noticeable. 

%id  Case.  — Private  M.  F  ,  th  Regiment,  age 

24,  perforating  wound  of  chest,  {i.e.)  gunshot  (thorax), 
homicidal ;  bullet,  Lee-Metford  rifle. 

On  I7th  June  1894,  between  12  and  1  in  the  morn- 
ing, I  was  called  to  the  station  hospital  to  see  Private 
M.  F — ,  who  was  said  to  have  been  shot  by  a  comrade 
in  the  fort.  He  had  been  placed  on  a  bed  cot  and  was 
lying  on  his  back.  He  was  suflteriug  from  severe 
shock,  with  pallid  countenance,  and  dilated  pupils,  and 
weak  fluttering  pulse.  He  was  conscious  but  moaning 
loudly,  and  complained  of  considerable  pain  in  the 
right  side.  On  examination  I  found  a  small  punched-out 
hole  close  up  to  the  spinous  process  of  the  second  dorsal 
vertebrte.  There  were  no  marks  of  powder  about  the 
edges  of  the  wound,  which  appeared  to  correspond  in 
diameter  with  that  of  the  Lee-Metford  bullet.  There 
was  no  protrusion  of  clot,  and  no  contusion  of  the 
edges  of  the  wound.  In  a  line  drawn  from  the  centre  of 
axilla  between  sixth  and  seventh  ribs  was  a  similar  aper- 
ture to  the  one  above  described,  which  proved  to  be  the 
wound  of  exit.  Slight  hcemorrhage  was  going  on  from 
this  latter  wound,  the  blood  being  of  bright,  scarlet 
colour,  and  trickling  down  the  walls  of  the  chest  with 
each  expiration.  The  bleeding  was  controlled  by 
a  pad  of  antiseptic  wool  and  a  bandage.  At  9  o'clock 
he  was  removed  in  his  bed  to  a  special  ward  and  the 
haemorrhage  recurred.  This  time  it  was  more  profuse, 
and  was  controlled  after  some  trouble  by  pressure  and 
subcutaneous  injection  of  ergotine.  His  temperatm-e 
rose  to  lOl'^  the  first  evening  after  the  occurrence,  but 
there  was  no  cough,  and  the  pain  was  less. 

To  make  it  plain  how  this  umisual  injury  was  in- 
flicted it  will  be  necessary  to  give  a  short  histo  y  of 
the  affair. 

Private  P —  appears  to  have  been  lying  asleep  on 
his  cot  in  the  guard  room  of  the  fort,  with  his  head 
within  a  yard  of  the  open  door.  He  was  lying  on  his 
right  side.  Private  C — ,  who  was  on  sentry  go, 
came  round  to  the  back  of  the  guard  room,  put 
the  muzzle  of  his  Lee-Metford  close  to  Private  F — 's 
neck  and  fired.  Private  F —  had  his  coat  on  at  the  time, 
and  it  was  ignited  by  explosion.  He  obtained  assistance 
and  was  sent  to  hospital  in  a  doolie  without  his 
coat,  which  I  afterwards  saw.  The  part  of  it  cor- 
responding to  the  wound  of  entrance  was  burnt 
and  charred,  but  there  was  a  small  hole  in  the 
side,  corresponding  to  the  wound  of  exit.  I  ex- 
amined the  locality  of  the  affaii"  with  the  following 
result:  I  found  that  the  bullet,  having  passed  from 
above  downwards  and  outwards,  after  perforating  the 
thorax,  had  passed  through  the  mattress  which  is 
stuffed  with  cocoanut  coir,  had  continued  on 
through  the  deal  board  of  the  cot,  and  then  struck 
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the  red  brick  floor,  which  it  grooved  deeply,  and  then 
ricochetted  upwards,  and  lodged  under  the  ledge 
01  the  dining  table,  where  it  imbedded  itself  trans- 
versely. The  bullet  when  extracted  was  very  mvieh 
bent  and  twisted,  and  on  one  surface  were  some 
marks  of  the  red  brick.  The  apex  of  the  bullet  could 
be  made  out  tilted  to  one  side.  The  nickel  case  had 
almost  entirely  disappeared.  In  this  case  there  was 
a  large  resultant  empyema,  which  was  treated  by 
free  drainage,  by  means'  of  a  tube  introduced  near 
the  wound  of  exit.  The  wound  of  entrance  healed 
readily.  The  empyema  has .  now  nearly  disappeared, 
and  the  formerly  bulging  intercostal  spaces  have 
fallen  in.  The  patient  is  very  much  emaciated  and 
has  slight  fever  in  the  evening.  The  temperatm'e 
generally  falls  to  normal  in  the  morning.  It  is 
going  on  as  well  as  can  be  expected,  and  I  hope  will 
eventually  recover,  but  of  course  with  very  much 
damaged  health.  The  course  of  the  bullet  down- 
wards and  outwards  fortunately  avoiding  all  large 
vessels,  and  passing  as  it  must  have  done  through  the 
greater  part  of  the  longitudinal  axis  of  the  lung, 
gives  rise  to  the  thought  of  what  would  have  happened 
had  the  bullet  been  a  Martini- Henri,  or  a  Snider. 
Some  time  ago  I  saw  a  note  in  one  of  the  English 
service  papers  purporting  (o  come  from  the  principal 
medical  officer  of  the  Chilian  army,  in  which  he  stated 
that  whereas  formerly  mortality  of  lung  wounds  was  nine 
out  of  ten,  that  now,  in  the  recent  Chilian  war,  the 
mortality  was  only  one  in  ten.  This  seems  quite  likely, 
if  one  can  judge  at  all  from  my  case,  as  the  patient 
has  survived  notwithstanding  that  a  much  larger  tract 
of  lung  was  injured  than  would  be  at  all  likely  in 
war. 

Srd  Case. — Private  C  ,   th  Eegiment,  age  25, 

wound,  upper  extremity,  gunshot ;  left  arm,  self- 
inflicted  ;  bullet,  Lee-Metford  rifle. 

Private  C  was    brought     to    hospital   on  a 

stretcher,  between  12  and  1  o'clock  on  the  morning 
of  17th  June  1894.    Instantly  after  shooting  Private 

F  ,  alluded  to  in  preceding  case,  Private  0 — had 

attempted  suicide,  by  grasping  the  muzzle  of  his 
rifle  with  the  left  hand,  and  pulling  the  trigger  with 
the  right  thumb.  He  attempted  to  shoot  himself 
through  the  chest,  but  if  the  experiment  be  tried  with 
an  empty  rifle,  it  will  be  seen  that  this  is  well  nigh 
impossible,  as  the  rifle  is  too  long,  and  in  this  case  the 
bayonet  was  fixed.  I  found  him  on  a  hospital  bed 
lying  on  his  back,  the  pulse  at  the  left  wrist  was 
almost  imperceptible,  but  was  stronger  at  the  right. 
He  was  suffering  considerably  from  shock  and  loss 
of  blood ;  the  face  was  pallid,  pupils  dilated,  an  ex- 
pression of  intense  anxiety,  and  he  was  moaning 
loudly.  On  examination  I  found  a  jagged,  irregular 
wound,  1  inch  long,  ^  inch  in  breadth  at  the  junction 
of  the  upper  and  middle  thirds  of  the  left  arm,  almost 
exactly  in  the  course  of  the  brachial  vessels.  The 
edges  of  the  wound  were  contused,  and  the  surround- 
ing skin  scorched  and  blackened  by  the  explosion. 
The  woiind  was  filled  by  clot.  Above  the  wound  was 
an  improvised  tourniquet  which  had  been  put  on  at  the 


time  of  the  occurrence  by  the  fort  hospital  assistant. 
This  was  removed  without  any  recurrence  of  arterial 
h£emon'hage.  On  the  posterior  aspect  of  the  arm  was 
found  a  very  small  punched-out  hole,  with  clean  cut 
edges,  corresponding  with  diameter  of  Lee-Metford 
bullet. 

The  direction  of  the  tract  of  the  bullet  was  down- 
wards and  backwards,  behind  the  shaft  of  the 
humerus,  the  lower  opening  being  as  nearly  as  possible 
in  the  centre  of  the  beginning  of  the  triceps  aponeurosis, 
1^  inches  be^ow  the  wound  of  entrance,  and  four 
inches  above  the  tip  of  olecranon. 

Tr.  at/tk  nt. — Both  wounds  were  dusted  with  iodoform 
and  enveloped  in  boric  wool  and  carbolised  tow,  with 
bandage  over  all.  Hot- water  bottles  were  placed 
to  the  feet  and  some  small  amount  of  brandy  ad- 
ministered during  the  shock,  which  passed  off  in  two 
hours.  At  7  a.m.  he  was  doing  well.  The  affected 
limb  was  somewhat  colder  than  its  fellow.  The 
temperature  of  the  body  was  normal.  About  noon 
I  found  that  considerable  hcemoiThage  had  taken  place 
through  the  dressings.  A  tourniquet  was  placed  above 
wound  of  eni  ranee,  and  when  this  was  loosened  the 
blood  spouted  out  in  two  or  three  arterial  jets.  The 
limb  below  the  tourniquet  was  very  tense,  swollen,  and 
discolored,  and  the  forearm  was  very  cold.  1  decided 
to  tie  the  brachial  artery  at  once.  The  patient  having 
been  placed  under  chloroform,  I  made  an  incision 
aboi;t  an  inch  in  length  from  above  downwards, 
through  the  superficial  structures  which  joined  the 
upper  border  of  the  woimd,  and  another  incision, 
about  4  an  inch  long,  downwards,  from  the  lower 
border  of  the  wound.  The  wound  of  entrance  having 
been  enlarged,  and  a  large  clot  removed,  the  tourni- 
quet was  loosened,  some  small  vessels  secured,  the 
bleeding  point  of  the  superior  profunda  was  then 
seen,  the  vessel  having  been  completely  severed  about 
^th  of  an  inch  from  its  origin  from  the  brachial 
artery.  Nothing  was  seen  of  the  distal  end  of  the 
artery.  A  carbolizecl  silk  ligature  was  now  placed  round 
the  brachial,  just  above  the  origin  of  the  superior  pro- 
funda. The  incision  exposed  a  large  cavity,  and  the 
muscles  were  considerably  torn  and  lacerated  as  a 
result  of  the  explosion. 

The  bone  appeared  to  be  untouched.  During  the 
operation  nothing  was  seen  of  the  large  nerves,  which 
must  have  been  lacerated  by  the  explosion. 

The  wound  of  exit  was  injected  with  carbolic  solu- 
tion (1  in  40),  and  the  tourniquet  was  loosened,  and 
the  wound  being  treated  antiseptically  was  allowed  to 
granulate. 

Next  day  the  collateral  circulation  being  established 
the  pulse  was  quite  perceptible  at  the  injured  wrist. 
Four  days  after  operation  the  pulse  was  comparatively 
strong.  The  wounds  of  entrance  and  exit  completely 
healed  in  about  five  weeks,  and  he  was  discharged  to  cells 
on  the  10th  October  1894.  The  following  is  the  pre- 
sent condition  of  arm  :  Old  wounds  completely  healed, 
arm  considerably  emaciated,  especially  loss  of  muscle 
on  posterior  surface  of  forearm. 
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Partial  loss  of  sensation,  more  particularly  over  inner 
side  of  arm.  Partial  paralysis  of  flexors,  the  index 
finger  being  almost  perfectly  straight.  The  arm  will 
probably  be  almost  useless  for  the  future.  The  curious 
point  about  this  case  was  the  escape  of  the  humerus 
and  brachial  artery  from  the  result  of  the  explosion, 
and  the  smallwoundof  exit.  In  all  the  above  cases  black 
powder  was  used. 

It  is  impossible  to  class  the  effects  of  tliese  bullets 
together,  as  experiments  seem  to  prove  that  the  wounds 
produced  by  the  German  riHe  are  of  a  very  different 
character  to  those  intlieted  by  the  French  Lebel,  or  the 
English  Lee-Metford  rities. 

When  the  new  English  rifle  was  first  tried  on  animals, 
it  was  found  that  it  frequently  had  an  explosive  effect, 
which  was  caused  apparently  by  the  bullet  passing 
through  the  casing.  A  harder  casing  was  adopted  with 
the  result  that,  as  far  as  soft  parts  are  concerned,  the 
bullet  appears  now  to  merely  cut  a  clean  tract  through 
the  tissues.  The  bullet  cases  of  the  Lee-Metford  sport- 
ing carbine  are  slit  in  three  places  over  the  bullet,  the 
result  being  that  when  the  bidlet  strikes  an  object,  the 
case  expands,  and  there  is  a  terrible  wound  inilicted. 

In  an  article  by  Veterinary  Captain  F.  Smith,  Army 
Veterinary  Department,  in  the  January  number  of  the 
"Journal  of  the  Royal  United  Service  Institution,"  there 
are  some  very  instructive  experiments  recorded  on  bones 
of  animals  with  the  Lee-Metford  rifle. 

The  result  of  Veterinary  Captain  Smith's  investiga- 
tions are — 

(1)  That  bullets  at  a  high  rate  of  velocity  have  a 
most  disastrous  effect  on  the  shafts  of  long  bones. 
Bullets  striking  these  bones  at  from  50  to  200  yards 
simply  disoi'ganized  the  bone,  instances  being  recorded 
of  a  bullet  striking  the  centre  of  the  shaft  of  the  tibia 
and  practically  leaving  nothing  of  the  bone  intact  but 
the  upper  and  lower  extremities.  In  flat  bones,  such 
as  the  scapula,  where  there  is  very  little  resistance,  a 
hole  about  the  size  of  the  bullet  is  sometimes  made, 
with  very  little  accompanying  splintering.  The  effects 
of  the  extremities  of  long  bones  is  not  so  wide  spread ; 
the  cancellous  tissue  predominating,  and  resistance 
being  so  diminished,  there  is  not  such  a  tendency  to 
splintering,  but  the  cavities  made  by  the  bullet  are  filled 
with  bone  dust. 

(2)  Bullets  fired  at  longer  ranges  (300  to  1,000 
yards)  are  less  destructive  to  shafts  of  long  bones,  the 
amount  of  splintering  observed  decreasing  with  the 
length  of  the  ranges.  Bones  of  tarsus  are  not  so 
pulverized  as  they  are  at  short  range,  the  "zone 
explosif"  of  the  French.  Surgeon-Captain  Smith 
seems  to  agree  with  other  observers  that  the  '303  bullet, 
of  the  calibre  of  a  lead  pencil,  is  much  less  destructive 
to  soft  parts  than  the  Martini  or  Snider  bidlets. 

The  French  now  use  the  Lebel  rifle  with  a  projectile 
of  8  millimeters  with  an  outer  casing  of  hard  metal. 
This  rifle  has  succeeded  the  Ghras  rifle  with  a  projectile 
of  11  millimetres.  Professor  Delorme  has  discovered 
that  the  explosive  effect  with  the  Lebel  rifle  is  noted  up 
to  300  yards,  and  he  says  that  the  increased  hardness 
of  the  casing  does  7iot  materially  diminish  the  destruc- 


tive effects  on  hard  bones  at  any  range.  He  says 
that,  owing  to  the  small  size  of  the  bullet,  wounds  of 
soft  parts  readily  heal. 

I  am  not  aware  of  the  natm'e  of  the  casing,  but  it 
is  in  all  probability  of  a  softer  material  than  the 
German  bullet,  which  is  of  steel. 

For  all  practical  purposes  I  think  we  may  class  toge- 
ther the  effects  oi  the  English  and  French  bullets, 
but  the  Germans  have  a  different  story  to  teU  about 
theu"  rifle. 

In  a  lecture  at  Spandau,  on  2nd  April  1892,  Captain 
V.  Heyking,  of  the  School  of  Musketry,  showed  how 
.  the  steel  coating  had  increased  the  penetration  of  the 
8-millemetre  bullet  of  the  German  rifle.  With  regard 
to  the  experiences  of  the  recent  Chilian  war,  Captain 
V.  Heyking  maintains  in  spite  of  the  assertion  .of  a 
high  Chilian  officer,  that  the  proportion  of  killed  to 
wounded,  as  regards  the  small  bore  Mannlicher  rifle, 
was,  as  4  to  1,  that  the  reverse  is  the  case. 

He  referred  to  the  testimony  of  an  expert,  who,  in 
his  report,  states  :  "There  is  a  small  proportion  of 
mortally  wounded,  the  wounds  caused  by  the  Mtinnli- 
cher  are  of  quite  an  exceptional  natm^e,  they  either 
kill  the  man  outright,  or  else  ensure  recovery,  free 
from  complications." 

''The  bones  were  chan  pierced,  even  at  the  greatest 
distances,  without  leaving  splinters  of  lead  or  steel. 
The  bullets,  after  extraction,  had  maintained  their 
orginal  shape" 

Professor  Brun's  (Belgian)  experiments  with  the 
Manser  rifle  show  that  the  bullet  generally  pierces 
bones  at  all  ranges  with  little  splintering. 

The  Austrian  Army  Surgeon,  Doctor  Habart,  arrives 
at  similar  conclusions  as  to  the  humane  character  of 
the  weapon  adopted  by  his  country. 

I  do  not  think  that  any  thing  is  known  as  yet  of 
the  Magazine  rifle  about  to  be  adopted  by  the  Russians. 

I  think  the  lessons  we  may  draw  from  the  effects  of 
the  Magazine  rifle  bullets,  as  far  as  they  are  known,  are  : — 

(1)  The  necessity  of  increasing  the  personnel  and 
material  of  the  ambulance  and  transport  service ,  as 
with  the  increased  expenditure  c  f  ammunition,  and  the 
great  velocity  of  the  bullets,  we  may  anticipate  that 
the  number  of  wounded  will  be  largely  increased,  some 
of  the  small  calibre  bullets  being  able  to  piece  four  to 
five  men  at  100  yards. 

{ 2 )  The  prognosis  in  wounds  of  lung  and  muscle 
will  be  better,  as  these  parts  offering  but  little  resist- 
ance, the  bullets  will  pass  clean  through  the  parts 
without  much  accompanying   destruction  of  tissue. 

(3)  The  necessity  of  careful  exploration  of  bones 
that  may  be  injured,  the  wounds  of  entrance  and  exit 
affording  no  clue  to  the  extent  of  the  injury. 

(4)  Exploration  for  discovery  of  lodged  bullets  will 
be  nearly  a  thing  of  the  past,  the  velocity  being  so 
great  that  bullets  will  almost  certainly  pass  through 
any  part  hit  at  any  range  at  which  the  rifle  will  be 
used. 

(5)  The  haemorrhage  from  cut  vessels  and  injuries  to 
important  nerve  trunks  will  probably  be  relatively 
diminished  owing  to  the  small  size  of  the  projectile. 
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(6)  Laparotomy  will  probably  be  more  often  practis- 
ed and  with  better  success  than  heretofore  owing  to  the 
small  size  of  the  aperture  which  will  generally  be  made 
in  the  coils  of  intestine. 

(7)  Shock  will  be  lessened  in  injuries  to  lung  and 
soft  parts. 

(8)  In  wounds  from  German  or  Austrian  rifles 
we  may  expect  penetration  of  bones  without  explosive 
effects  and  the  prognosis  in  case  of  these  wounds  will 
be  more  favourable  than  in  those  inflicted  by  French 
and  English  rifles. 

Of  course  at  any  day  a  steel  casing  may  be  adopted 
for  the  bullets  by  the  English  and  French  Governments 
which  wlU  probably  render  their  rifles  more  humane. 


NOTES  ON  A  CASE  OF  GUNSHOT  WOUND. 

BY  D.  0.  CRAWFORD,  M.B., 
Surgeon- Major,  I.  M.  S. 

H.  C,  European  male,  aged  23,  went  out  shooting 
ortolans  at  Purnea  on  16th  March  1890,  driving  out  from 
the  station  in  a  dog-cart.  He  had  just  got  out  of  the  trap, 
and  was  stooping  down,  when  he  dropped  his  gun.  The 
trigger  struck  one  of  the  spokes  of  the  wheel,  broke, 
and  the  gun  went  oflf,the  charge  striking  him  on  the  right 
side  of  the  abdomen.  The  gun,  a  breecliloader,  was 
loaded  with  No.  8  shot,  and  was  not  at  full  cock  when  it 
went  otf.  He  did  not  become  unconscious,  and  was 
brought  into  the  station,  a  distance  of  about  two  miles,  in 
the  same  dog-cart.  On  his  arrival  he  was  seen  and  treated 
by  Dr.  Picachy  during  my  temporary  absence  from  the 
station.  He  had  a  circular  wound  on  the  right  side 
of  the  abdomen,  in  the  right  anterior  axillary  line, 
2  inches  below  the  margin  of  the  ribs.  This  wound,  2 
inches  in  diameter,  did  not  penetrate  the  abdominal 
cavity,  but  passed  upwards  and  backwards  to  the  wound 
of  exit.  This  latter  wound  was  in  the  right  posterior 
axillary  line,  and  was  oval,  2^  inches  long  by  1^ 
inches  broad,  extending  from  the  seventh  to  the  ninth 
rib.  No  ribs  were  broken.  The  wounds  wefe  dressed  twice 
daily  with  lint  and  carbolic  oil.  He  sutfered  miich  from 
nausea  and  vomiting  on  the  day  on  which  he  received  the 
wound.  On  the  following  day,  17th  March,  he  was  able 
to  take  milk  in  small  quantities,  but  had  high  fever. 
On  the  18th  and  19th  there  was  less  fever,  and  on  the 
20th  his  temperature  was  normal,  and  did  not  again  rise. 
From  the  17th  to  the  23rd  he  was  also  much  jaundiced. 
On  the  day  after  he  was  wounded,  i.e.,  on  17th  March,  a 
broad  stripe  of  ecchymosis  appeared  extending  from  the 
axilla  to  the  ilium,  6  inches  broad,  which  gradually  passed 
away.  From  24th  March,  by  which  date  the  jaundice 
bad  disappeared  and  he  had  been  free  from  fever  for 
three  days,  he  progressed  gradually  to  recovery,  the 
chief  events  of  his  convalescence  being  as  follows  : — 

On  the  evening  of  23rd  March  a  fragment  of  necrosed 
bone,  14  inches  long  and  about  the  size  of  a  large  pin, 
came  away  from  the  seventh  rib  through  the  wound  of 
exit.  On  the  24th  March  five  No.  8  shot  were  extracted 
from  the  wound  of  exit.  On  the  29th  March  a  wad 
was  extracted  from  the  wound  of  the,  entrance,  and 


two  No.  8  shot  from  the  wound  of  exit.  Both  wounds 
were  now  clean  and  free  from  sloughs.  On  3rd  April 
a  sinus,  which  had  formed  leading  backwards  from 
the  wound  of  exit  for  1-^  inches,  was  opened  at  its 
posterior  extremity,  and  a  drainage  tube  introduced 
throagh  it.  On  4th  April  a  fragment  of  necrosed  rib 
came  away  from  the  posterior  incision.  On  4th  April 
three  No.  8  shot  were  extracted  from  the  wound  of  exit. 
On  8th  April  three  small  pieces  of  cloth  were  taken 
out  of  the  posterior  incision.  On  13th  April  a  piece  of 
white  drill,  half  an  inch  square  (part  of  his  trousers), 
came  away  from  the  woimd  of  exit,  and  several  No.  8 
shot  from  the  incision.  On  27th  April  a  small  splinter 
of  necrosed  bone  was  extracted  from  the  wound  of  exit. 
On  1st  May  he  left  for  Calcutta,  practically  cured, 
the  wounds  being  now  only  small  flat  ulcers. 

Remarks. — The  patient  was,  I  think,  lucky  to  make  so 
good  a  recovery  after  receiving  a  charge  of  shot  in  his 
body  at  such  close  quarters.  This  fortunate  result  was, 
of  course,  due  to  the  angle  at  which  the  shot  happened 
to  strike  him  so  as  not  actually  to  penetrate  the  abdominal 
cavity  or  to  wound  any  important  organ.  The  liver, 
though  not  actually  wounded,  was  no  doubt  bruised,  as 
shown  by  the  jaundice  from  which  he  suffered  for  seven 
days.  1  never  saw  nor  heard  of  him  again  after  he  left 
Purnea,  but  from  the  state  in  which  he  then  was,  I  have 
no  reason  to  doubt  that  the  case  resulted  in  complete 
recovery. 


ON  SOME  CASES  OF  FROST-BITE  AND  THE 
MEANS  OF  PREVENTING  FROST-BITE 
IN  MILITARY  EXPEDITIONS 
OVER  PASSES.  ' 

BY.  H.  B.  LUARD, 
Surgeon-Captain,  I.  M.  S. 

In  October  1891  I  accompanied  a  small  force,  con- 
sisting of  200  men  of  the  l-5th  Gurkhas  and  one  section 
Hazara  Mountain  Battery,  with  about  900  laden  mules 
and  300  drivers,  from  Abbottabad  to  Gilgit. 

Our  march  led  us  across  two  snowy  mountain  passes  : 
the  Tragbal  11,500  feet  high,  and  the  Bursil  13,500  feet 
high.  The  winter,  which  had  already  set  in,  was  un- 
usually early  and  severe.  The  force  crossed  the  passes 
on  successive  days  in  three  nearly  equal  parties,  each 
consisting  of  about  100  sepoys,  300  laden  mules,  and 
100  followers,  with  two  British  oflicers. 

The  first  pass  was  crossed  without  mishap  by  all, 
and  the  second  pass  by  the  first  two  parties.  The 
third  party  crossed  the  latter  pass  on  October  2.')th. 
Snow  had  been  falling  for  some  days  on  the  pass.  The 
day  we  crossed  the  weather  was  clear  and  bright,  but 
a  very  keen  and  bitter  wind  was  blowing  all  day. 

The  party,  which  had  been  encamped  at  the  lower 
margin  of  the  snow  at  an  elevation  of  about  10,000 
feet, .  started  at  7  a.m.  (about  three-quarters  of  an  hour 
after  dawn).  During  the  ascent,  the  recently  fallen 
snow,  which  was  quite  soft  and  about  two  to  three  feet 
deep,  offered  great  obstacles  to  the  laden  mules,  which 


ON  CASES  OF  FEOST-BITE  IN  MILITAEY  EXPEDITIONS. 


377 


sank  in  np  to  their  bellies  at  every  step.  The  extreme 
coldness  of  the  wind  soon  told  on  all  ranks,  numbing 
the  hands  and  feet  and  makino;  the  task  of  lifting  fallen 
loads  and  mules  a  hard  one.  The  wind  also  continually 
driffed  the  powdery  snow,  so  that  the  track  beaten  down 
by  the  foremost  animals  was  filled  up  as  fast  as  it  was 
made. 

On  the  upper  slopes  of  the  pass,  as  the  day  advanced, 
{he  snow  became  firmer,  but  a  new  obstacle  was  caused 
by  its  slippery  glassy  surface,  on  which  the  mules  fell 
again  and  again,  so  that  progress  was  very  slow. 

Although  a  pucca  mule  road  existed,  all  trace  of 
it  was  hidden  under  the  uniform  sheet  of  snow  many 
feet  thick. 

The  top  of  the  pass  was  not  surmounted  by  the 
foremost  mules  till  after  1  P.M.;  and  on  the  down- 
ward slope,  as  slip{)ery  as  glass,  the  constant  falling  of 
the  mules  increased,  so  that  both  the  animals  and  the 
drivers  and  sepoys  continually  employed  in  lifting 
them  became  greatly  fatigued. 

The  sun  set  behind  the  hill  tops  at  about  2-30  P.M., 
and  the  cold  immediately  became  intense,  the  wind  not 
ceasing. 

The  result  of  these  difficulties,  due  mainly  to  the 
force  being  so  heavily  encumbered  with  laden  mules, 
was  that  we  were  overtaken  l)y  darkness,  and  a  large 
portion  of  the  little  force  remained  all  night  upon  the 
pass,  though  throughout  the  night  up  to  2  A.M.  next 
morning  parties  continued  to  straggle  into  camp,  which 
was  distant  about  eighteen  miles  from  the  starting  point, 
and  was  situated  at  the  lower  margin  of  the  snow. 

The  shade  temperature  at  starting  was  18"  F.  On 
the  top  of  the  pass  at  midday,  when  the  sun  was 
shining  brightly,  it  was  20°  F.,  and  at  the  terminal 
camp  at  12  midnight,  inside  a  tent,  it  was  14°F.  I  had 
not  a  minimum  thermometer  with  me.  About  thirty 
sepoys  (chiefly  of  the  rear  guard,  which  was  out  all 
night  on  the  pass)  and  seventy  followers  (all  mule 
drivers,  who  were  also  out  all  night)  were  frost-bitten, 
and  one  British  officer.  Search  parties  went  out  before 
dawn  next  morning,  and  the  whole  day  was  spent  in 
bringing  in  the  men,  animals,  and  loads. 

Stimulants  were  administered,  and  the  usual  treat- 
ment of  energetic  friction  was  applied  ;  but  it  was 
impossible  to  employ  it  very  effectually,  as  more  than 
half  the  force  was  disabled.  Large  fires  were  lit,  and 
the  men  placed  with  their  backs  to  the  fires.  The  worst 
cases  were  mounted  on  mules  and  ponies,  and  the 
march  continued  for  several  days  till  we  arrived  at 
Astor,  where  a  more  prolonged  halt  was  possible,  and 
the  injured  men  were  placed  under  shelter  in  com- 
parative comfort,  though  even  here  the  weather  was 
that  of  a  fine,  though  severe,  English  winter.  As  this 
was  my  first  experience  of  frost-bite,  I  availed 
myself  of  this  unusual  opportunity  to  note  its  points 
and  progress  with  care.  I  may  say  briefly  that  during 
the  first  day  or  two  the  affected  parts  were  perfectly 
pale,  cold,  and  without  pain  or  sensation  :  and  those 
parts  which  were  once  and  for  all  killed  by  the  cold 
long  remained  in  this  state. 


The  doubtful  jwts  above  this  line  first  recovered 
warmth  (about  the  second  or  third  day)  and  then  rapidly 
became  intensely  red,  iuflamed,  swelled,  and  blistered. 

The  pain  which  was  absent  at  first  for  a  day  or  two 
gradually  increased  till  it  was  at  the  maximum  in  the 
second  and  third  weeks. 

Sensation  to  external  impressions  was  the  last  to 
return,  and  the  parts  often  remained  numb  for  a  long 
period. 

The  lines  of  demarcation  began  to  be  formed  during 
the  second  week,  but  were  not  fully  formed  till  the 
third  and  fourth  weeks. 

Several  doubtful  parts,  which  recovered  some  degree 
of  warmth,  and  later  even  of  pain  and  sensation,  yet 
eventually  became  included  below  the  line  of  demar- 
cation, the  slight  degree  of  reactionary  inflammation 
being  sufficient  to  kill  them.  Consequently  one's 
diagnosis  as  to  the  extent  of  parts  killed  had  to  be 
made  cautiously,  and  was  not  infrequently  incorrect, 
the  ultimate  loss  of  them  being  eventually  greater  than 
one  had  hoped. 

It  may  be  noted  that  no  certain  diagnostic  distinc- 
tion can  be  observed  between  parts  merely  numbed 
and  -parts  actually  frost  bitten  ;  both  are  equally  pale 
and  cold  and  without  sensation.  The  same  treatment, 
viz.,  friction,  is  applied  to  both,  and  only  after  the 
result  of  this  treatment  is  seen  can  any  distinction  be 
manifested. 

Moreover,  both  pain  (subjective)  and  sensation  to 
pain  prick  were  often  manifested  in  parts  which 
pi-esented  no  other  signs  of  life,  and  which  subse- 
quently proved  to  be  necrosed. 

I  attributed  this  pain  to  the  process  of  ulceration 
through  the  nerves  at  the  line  of  demarcation,  referred 
to  the  distal  parts  which  were  dead  :  and  the 
sensation  evinced  by  a  pin  prick  to  the  slight 
disturbance  of  these  ulcerating  nerve  stumps 
similarly  referred  down.  The  lines  of  demarcation 
were  always  oblique  or  conical,  the  skin  being 
necrosed  higher  up  the  limb  than  the  muscles,  and 
the  muscles  than  the  bones  :  leaving  a  conical  stamp 
where  the  dead  parts  eventually  separated,  that  seemed 
peculiarly  unfavourable  for  eventual  healing.  It  seems 
as  if  the  cold,  acting  from  without,  takes  effect  to  the 
greater  extent  and  area  on  the  skin  :  less  on  the  muscles 
below,  and  least  on  the  most  sheltered  bones. 

The  whole  of  these  cases  of  frost-bite  affected  the 
toes  and  feet  in  progressively  varying  degrees  :  in 
about  ten  cases  the  fingers  were  also  affected,  but  it 
did  not  extend  to  the  palms,  and  the  nose  and  ears 
were  in  no  case  seriously  affected. 

The  gangrene  when  affecting  only  the  toes 
(or  fingers)  was  dry  and  black  :  when  affecting  more 
of  the  foot  it  was  moist  and  grey.  In  these  latter 
cases  the  colour  of  the  skin  of  the  toes  soon  became 
black  ;  the  skia  just  above  was  at  first  pale,  then  turned 
various  shades  of  dusky  grey:  higher  up  enormous 
blisters  formed,  near  but  chiefly  below  what  proved 
to  be  the  line  of  demarcation:  the  skin  about  this  line 
was  at  first  pale,  then  intensely  red  and  inflamed: 
when  the  line  became  definitely  formed,  one  could  dis- 
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tinguish  the  livino  skin,  still  intensely  red  and  inflamed 
from  the  dead  part  below  which  assumed  a  bruised 
and  bluish  tinge. 

The  connective  tissues  below  the  line  assumed,  in  most 
cases,  a  brilliant  orange  tinge,  which  was  very  charac- 
teristic. 

Where  the  toes  or  fingers  only  were  affected,  the 
stumps  left,  even  when  the  bone  ends  were  uncovered 
and  protruding,  quickly  healed  as  soon  as  the  protrud- 
ing bone  was  cut  off  with  bone-forceps. 

Where  the  injury  extended  higher  up,  the  stumps 
at  first  were  so  large  that  they  looked  as  if  they  could 
not  heal  without  extensive  plastic  operations,  which 
would  have  still  further  shortened  the  disabled  limb. 

However,  after  a  few  months,  without  any  operative 
measures,  the  stumps  slowly  skinned  over  and  healed  ; 
but  the  healed  stumps  exhibited,  as  was  to  be  expect- 
ed, a  frequent  tendency  to  break  down  on  very  slight 
injury  or  pressure. 

In  one  case,  that  of  a  British  officer,  who  lost  1^ 
joints  of  his  right  great  toe  as  well  as  the  two  last  joints 
of  his  second  and  third  toes,  I  endeavoured  to  avoid  this 
result  by  removing  the  bones  a  little  higher  up,  and  so 
providing  flaps  of  sound  skin  to  cover  up  the  bone 
stumps  :  the  flaps  being  sutured  and  healing  up  without 
slouohing.  This  was  done  about  six  weeks  after  the 
frost-bite,  at  the  same  time  that  the  dead  parts  were 
removed.  I  saw  this  officer  nearly  two  years  later,  and 
he  was  then  able  to  walk  perfectly  even  on  hills,  and 
the  stumps  had  never  given  him  any  trouble.  In  all 
cases  the  separation  of  the  dead  parts  w.is  very  slow, 
being  rarely  complete  before  the  third  or  fourth  week, 
and  in  some  cases  deferred  till  the  second  or  third  month  ; 
and  in  all  this  process  was  assisted  by  snipping  through 
the  tendinous  and  ligamentous  structures  and  disarticu- 
lating at  the  joints. 

Eight  patients  died  :  one  of  exhaustion  at  the 
end  of  the  first  week,  before  any  considerable  inflam- 
matory reaction  had  occurred,  or  any  ulceration  ;  four 
died  in  the  third  week — one  from  exhaustion,  three  from 
tetanus.  At  this  period  the  discharges  began  to  be  very 
profuse  and  foul,  and  a  much  larger  air-space  than  had 
at  first  been  sufficient  became  necessary.  One  died  in 
the  fourth  week  of  exhaustion  ;  one  in  the  ninth  week  ; 
and  one  subsequently  from  the  same  cause. 

It  was  a  remarkable  circumstance  that  no  one 
died  on  the  pass,  the  first  death  occurring  a  week  later  : 
also  that  not  a  single  frost-bite  occurred  amongst  the 
mules,  about  half  of  which  remained  on  the  pass  all 
night  ;  none  died,  though  some  were  rather  exhausted. 

The  following  is  a  tabular  statement  of  the  extent 
of  the  injuries  :  — 

17    men  lost  140  toes  between  them,  giving  an 
average  loss  of  more  than  eight  toes. 

6  „    half  of  one  foot. 

2     „      „    half  of  both  feet. 

.5     ,,      ,,    the  whole  of  one  foot. 

4  ,,    the  whole  of  both  feet. 

1  ,,    three  fingers  of  one  hand. 

1     ,,      ,,    three  fingers  of  both  hands. 
3'i  „    part  of  their  toes. 


Of  the  seventeen  more  severe  injuries  above  tabalated, 
eight  died  ;  of  the  seven  who  recovered  crippled,  four 
were  sepoys,  five  drivers. 

The  remainder  of  the  injured  nearly  all  recovered 
with  the  power  of  walking  and  of  earning  a  livelihood. 

The  treatment  consisted,  after  the  first  day,  in  first 
wrapping  the  injured  parts  in  warmed  poultices,  after- 
wards applying  iodoform  freely  to  the  gangrenous  tis- 
sues, and  washing  the  stumps  daily  in  antiseptic  lotions, 
and  dressing  them  withboracic  ointment  made  with  ghee  ; 
au  extra  ration  of  ghee  and  of  rum  was  given  for  the 
first  few  days,  and  as  liberal  a  diet  in  other  ways  as 
was  possible. 

The  dangerous  time  on  these  passes,  as  regards  frost- 
bite, is  the  late  autumn  and  winter  ;  in  some  seasons  the 
passes  are  open  late,  and  large  bodies  of  men  might 
cross  with  impunity  even  up  to  the  beginning  of  De- 
cember on  the  hard  snow,  but  this  is  exceptional. 

The  danger  Capart  from  snowstorms,  which,  in  these 
seasons,  absolutely  prevent  passage  when  they  occur) 
is  the  conjunction  of  very  low  temperature  with  the 
difficulties  of  passing  over  deep,  recently  fallen,  and, 
therefore,  soft  snow  ;  and  the  presence  of  a  strong  bitter 
wind,  which  last  circumstance  should  always  cause 
the  march  over  to  be  postponed.  It  is  hardly  neces- 
sar}'  to  say  that  reliefs  or  reinforcements  should  never 
be  carried  out  in  this  season,  which  can  possibly  be 
sent  up,  by  a  little  forethought  on  the  part  of  the 
authorities,  earlier  :  if  reinforcements  are  absolutely 
necessary,  the  above  points  should  be  carefully  attend- 
ed to  in  selecting  a  day  for  crossing. 

As  regards  foot-wear,  boots  are  not  to  be  recom- 
mended, since  the  foot  in  them  is  cramped,  and  when 
partially  numbed  the  toes  cannot  recover  their  circula- 
tion by  movement  in  the  boot.  The  rear  guard  all 
wore  socks  and  boots,  and  were  nearly  all  frost-bitten,  as 
was  the  British  officer  who  suffered.  The  natives  about 
the  passes  wear  thick  woollen  home-made  socks, 
covered  by  two  thicknesses  of  puttoo  bandage,  and  a 
grass  shoe  :  and  this  method  is  much  the  best  ;  it  allows 
free  play  to  the  toes,  is  warm,  and  is  that  adopted  by 
sportsmen. 

The  drivers  were  all  provided  with  a  puttoo  foot 
wrapping  and  grass  shoes  :  but  these  were  mostly 
lost  in  going  over  the  first  pass.  Before  going  over 
the  Burzil  they  were  made  to  tear  strips  from  their 
blankets  to  replace  the  former,  and  were  given 
fresh  grass  shoes.  But  many  neglected  this  precaution 
or  lost  their  foot  coverings  early  in  the  day. 

Sepoys  shoidd  always  be  provided  with  woollen 
gloves,  as  ours  were :  otherwise  they  could  hardly 
handle  their  rifles  owing  to  the  cold.  An  early  start 
should  be  made,  before  daylight,  for  such  a  fatiguing 
march  ;  though  it  is  hard  to  get  men  up  in  a  freezing- 
camp  before  daylight.  The  local  men  usually  cross 
at  this  time,  when  the  snow  is  old  :  as,  in  the  night 
and  early  morning,  before  the  sun  grows  hot,  the 
snow  is  hard  and  can  be  easily  traversed.  Still,  even 
when  the  snow  is  recent  and  soft,  this  rule  should  be 
observed,  so  as  to  avoid  the  risk  of  being  benighted 
on  the  pass. 
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Moreover,  if  there  is  much  difficulty  and  the  pass  is 
not  half-crossed  by  noon,  it  would  be  better,  in  cases 
where  much  baggage  is  carried,  to  leave  it  on  the  top 
of  the  pass,  and  so  get  men  and  animals  into  camp 
safely,  returning  for  it  next  day.  That  is,  provided 
the  weather  is  clear,  and  the  stores  are  not  of  vital 
importance  to  an  important  expedition,  as  ours  were. 

In  almost  any  other  case  it  must  surely  be  better  to 
run  a  slight  risk  of  losing  the  stores  than  to  incur  a 
much  greater  risk  of  loss  of  life  and  limb. 

These  passes  have  now  been  furnished  at  intervals 
of  four  or  five  miles  with  strongly-built  refuges, 
standing  well  out  of  the  snow,  which  will  certainly 
make  it  possible  to  cross  them  at  all  seasons,  even 
with  a  considerable  party,  provided  snowstorms  are 
avoided. 

In  the  spring  months  of  April,  May  and  June, 
although  the  extent  and  depth  of  snow  is  nearly  as 
great  as  in  winter,  there  is  little  risk,  barring  snow- 
storms, in  crossing,  as  the  low  temperature  of  winter 
and  autumn  is  past.  I  have  several  times  crossed 
the  Burzil  in  this  season  without  difficulty :  onoe 
even  with  a  wounded  man  in  a  doolie. 

It  is  hardly  necessary  to  observe  that  a  liberal  sup- 
ply of  warm  clothing,  both  to  men  and  followers,  is 
necessary  ;  and,  considering  the  increased  tissue- 
change  required  to  compensate  for  the  low  temperature, 
a  liberal  diet  should  be  allowed  to  all,  including  a 
full  seer  of  ata  and  a  double  ration  of  ghee  and  gour, 
as  well  as  a  ration  of  tea  before  starting,  and  a  full 
dram  of  rum  on  arriving  in  camp. 


ENTERIC  FEVER  IN  INDIA:  ITS  DIFFUSION 
AND  PREVENTION. 

BY  a.  S.  A.  RANKING,  M.D.  (CANTAB.), 
Surgeon-Major,  I.  M.  S. 

I  PROPOSE  in  this  brief  paper  to  assume  the  essential 
identity  of  the  enteric  fever  as  seen  in  India  with  that 
of  more  temperate  regions,  inasmuch  as  the  evidence 
obtainable  from  the  clinical  history  of  cases  points 
strongly  in  this  direction,  while  the  essential  features  of 
the  pathological  changes  found  in  post-mortem  are  iden- 
tical . 

I  therefore  merely  premise  that  in  this  paper  I  wish  to  be 
understood  as  speaking  of  the  diseased  condition  caused 
by  the  bacillus  typhosus  of  Eberth,  and  specially 
characterised  by  ulceration  of  Peyer's  patches.  It  is 
quite  true  that  in  many  post-mortem  examinations  of 
cases  where  the  symptoms  during  life  have  been  some- 
what at  variance  with  the  classical  symptoms  of  enteric 
fever  as  seen  in  Europe,  we  find  ulcerative  changes 
in  other  parts  of  the  glandular  structures  of  the  intesti- 
nal canal,  but  these  ulcerations  are  superadded  to  that 
ulceration  of  Peyer's  patches  which  is  universally  recog- 
nized as  the  characteristic  lesion  of  enteric  fever,  and 
in  all  such  cases,  by  appropriate  methods,  Eberth's 
bacillus  may  be  cultivated  from  the  spleen.  This  was 
shewn  for  several  cases  occurring  at  Lucknow  by  Sur- 
geon-Captain Horrocks  and  myself  in  1891. 


Nor  do  1  propose  to  discuss  the  relative  liability  of 
Europeans  and  natives  of  India  to  this  disease.  No 
one  who  has  had  any  lengthened  experience  in  India 
can  doubt  that  enteric  fever  is  far  more  frequent  among 
Europeans  than  among  natives  of  India,  though 
whether  the  relative  proportion  of  cases  is  accurately 
represented  by  the  figures  usually  given  in  statistical 
statements  dealing  with  this  subject  is  a  question  open 
to  great  doubt  :  and  I  may  here  say  that,  in  my  own 
opinion,  enteric  fever  is  far  more  common  among 
natives  than  such  statistics  would  lead  us  to  believe. 

But  even  admitting,  as  we  must,  that  a  far  larger 
number  of  Europeans  are  attacked  by  this  disea.se,  we 
must,  I  think,  attribute  this  fact  mainly  to  a  predisposi- 
tion due  to  impaired  vitality  brought  about  by  the 
enervating  influences  of  a  tropical  climate. 

In  proof  of  this  we  have  to  consider  the  mortality 
at  different  ages  and  at  different  periods  of  residence  in 
India,  and  finding  as  we  do  that  the  deaths  from 
enteric  fever  "  in  the  first  and  second  years  of  resi- 
dence are  more  than  double  those  which  occur  between 
the  thinl  and  fifth  years,  and  nearly  five  times  those 
between  the  sixth  and  tenth  years,*  we  cannot  fail  to 
recognize  the  effect  of  the  tropical  climate  in  lowering 
vitality  in  the  early  days  of  exposure  to  its  influence. 
But  this  is  a  very  different  thing  to  attributing  to  cli- 
matic causes  a  direct  share  in  the  causation  of  enteric 
fever,  a  view  which  has,  from  time  to  time,  been 
advanced  mainly,  as  it  would  seem,  as  an  excuse  for 
evading  the  responsibility  of  efficient  sanitary  precau- 
tion. 

With  these  prefatory  remarks  I  pass  on  to  discuss 
the  first  of  the  two  points  with  which  I  propose  to 
deal  in  this  paper:  — 

I.  2he  diffusion  of  enteric  fever  in  India. — There 
are  here,  in  India,  as  elsewhere,  three  sources  to  which 
we  may  assign  the  diffusion  of  enteric  fever,  n's., 
(1)  the  soil  ;  (2)  the  air  ;  (3)  food,  more  especially 
water  :  and  in  putting  these  three  sources  in  this 
order,  I  wish  to  lay  stress  upon  the  view  that  the 
soil  is  the  principal  source  in  this  country,  which  in  this 
respect  displays  a  difference  in  the  causation  of  its 
enteric  fever  to  more  temperate  regions,  where  the 
presence  of  sewers  is  so  fruitful  a  source  of  enteric. 

What  I  desire  to  insist  upon  is  the  peculiar  facility 
for  the  diffusion  of  enteric  fever,  afforded  by  the  con- 
ditions of  the  soil  in  India,  whei^e,  for  a  large  part  of 
the  year,  the  soil,  or,  at  all  events,  its  upper  layers,  are 
dry  and  easily  converted  into  dust,  while  at  certain 
times  of  the  year  there  occur  those  atmospheric  dis- 
turbances familiar  to  us  all,  as  "dust-storms,"  by  which 
immense  volumes  of  dust  are  carried  large  distances, 
penetrating,  as  we  most  of  us  have  experienced  to  our 
discomfort,  into  the  remotest  corners  of  our  houses,  no 
matter  how  carefully  we  may  close  our  doors  and 
windows,  and  contaminating  in  their  course  the  wells, 
milkpans,  and  any  articles  of  food  which  may  chance 
to  be  exposed. 

It  is  no  difficult  matter  for  us,  who  know  of  theso 
fact*,  to  conceive  how,  given  a  soil  containing  the 

*  Hj'gieiie  anJ  Diseases  of  Warm  Cliinutef'. — Davidson,,  p.  233, 
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Bacillus  tijpJiosus,  this  micro  be  may  be  so  widely  diflfiised 
by  the  air  laden  with  dust  as  to  give  rise  to  outbre  iks 
of  enteric  fever. 

The  vilality  of  Eberth's  bacillns  is  ver3'  great,  as  lias 
been  abundantly  proved  by  various  observers  :  UffeK 
mann,  Grancher  and  Deschamps,*  Firth, f  Dempster  J 
and  others  with  whose  work  we  are  all  probably  fami- 
liar. We  may  then  accept  it  as  demonstrated  that  the 
bacillus  typliosus  can  exist  and  retain  its  powers  of  deve- 
lopment in  the  soil  (even  under  the  conditions  of  dry- 
ing existing  in  India)  for  a  considerable  period,  long 
enough,  at  all  events,  to  allow  of  their  being  transported 
in  a  living  state  by  air-currents,  thus  becoming  sources 
of  infection  for  all  foods  with  which  the}^  may  come 
in  contact. 

The  epidemic  at  Agra  in  this  year,  in  which  three 
young  officers  of  the  East  Surrey  Regiment  lost  their 
lives,  was,  it  is  stated, §  traced  mainly  to  contamination 
of  water  which  had,  in  all  probability,  been  infected  in 
the  way  indicated.  This  being  the  case,  and  accepting, 
as  we  nmst,  the  position  that  if  we  have  a  germ-laden 
soil,  we  expose  our  air  and  consequently  our  food  to 
tioutaniination,  it  becomes,  I  urge,  a  duty  of  primary 
importance  to  do  all  in  our  power  to  prevent  the  soil 
becoming  the  nursery  for  these  germs,  and  to  this  all 
other  precautionary  measures,  however  important  in 
themselves,  must  of  necessity  be  merely  axillary. 

If  we  can  keep  our  soil  free  from  enteric  germs,  the 
mischief  will  be  checked  at  its  fountain-head,  as  the 
other  sources  of  contamination  so  potent  in  other  coun- 
tries are  absent  here.  We  have,  it  is  jtrue,  in  our  large 
cities,  such  as  Calcutta,  systems  of  sewers  which  may 
lead  to  soakage  and  contamination  of  well  water,  but 
this  is  a  local,  not  a  general  condition,  and  that  it  has 
no  very  great  influence  is  shewn  by  the  fact  that  it  is 
uot  in  the  great  cities  that  we  find  this  a'armiug  inci- 
dence of  enteric  fever,  but  in  the  up-country  stations 
and  cantonments,  such  as  Agra,  Luoknow,  Meerut,  that 
this  disease  is  such  a  terrible  scourge.  Now  to  the 
second  point  :  — 

II.  Prevention  of  enteric  fever  in  India. — Seeing 
as  we  have  that  contamination  of  the  soil  is  the  primary 
factor  in  the  diffusion  of  enteric  fever,  it  becomes  our 
first  duty  to  provide  means  for  preventing  this  contami- 
nation, and  this  can  only  be  done  in  one  way — by  cre- 
mation both  of  the  cadavera  and  the  excreta  of  en- 
teric patients. 

At  present  the  practice  is  to  bury  the  excreta  of 
enteric  cases,  after  more  or  less  imperfect  disinfection, 
in  trenches,  sometimes  deep,  sometimes  shallow,  accord- 
ing to  the  way  the  weather-cock  of  sanitation  happens 
to  turn  for  the  time  being,  and  we  go  away  and  flatter 
ourselves  that,  having  put  the  excreta  out  of  sight  and 
having  secured  a  minimum  of  disagreeable  effluvia,  we 
have  done  all  that  is  our  duty  to  do,  and  have  secured 
our  community  against  infection  by  enteric.  But  we 
have  done  nothing  of  the  kind,  and  we  must  uot 

*  Centralblate  fur.  Bakt.,  February  5,  189i. 
f  Hygienic  Cjngiess,  Portsmouth,  1892. 
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go  on  sunning  ourselves  in  our  fool's  paradise.  The 
disinfection  of  enteric  stools  is  excellent  in  principle 
and  is  in  no  sense  to  be  regarded  as  a  work  of  super- 
erogation, but  it  is  ineft'ectual  as  at  present  prac- 
tised :  possibly  certain  stools  may  remain  a  suffici- 
ently long  time  in  contact  with  the  disinfectant  for 
com[dete  sterilisation,  but  the  exigencies  of  the  con- 
servancy system  do  not  admit  of  tins  in  all  cases,  and 
it  may  be  taken  as  certain  that  those  motions  wdfich 
happen  to  be  passed  shortly  before  the  time  fixed  for 
the  removal  of  the  conservancy  cart  are  committed  to 
the  soil  teeming  with  living  and  active  germs — once  in 
the  soil,  these  enteric  bacilli  and  spores  will  continue 
to  live,  undergoing  rapid  and  continuous  multiplicaiion, 
and  we  are  brought  face  to  face  with  the  fact  that  the 
burial  of  these  imperfectly  disinfected  enteric  fever 
excreta  in  or  (as  we  may  say  in  the  case  of  the  shallow 
sj'stem  recently  advocated  *  )  vpon  the  earth  is  to 
convert  that  plot  of  ground  into  a  nursery  garden  for 
enteric  fever.  All  that  is  needed  is  for  the  ujii^er  layers 
of  the  soil  to  become  converted  into  dust  and  be  carried 
off^  by  the  wind,  and  we  have  our  enteric  factory  fully 
established. 

We  may  rest  assured  that  in  this  country  enteric 
fever  will  increase  .md  multiply  and  deplenish  the 
earth  so  long  as  the  present  dangerous  system  of  dis- 
posal of  the  excreta  of  enteric  patients  is  allowed  to 
continue. 

It  may  fairly  now  be  asked:  What  system  are  we  to 
substitute  for  it  ?  and  to  this  I  would  reply — 

Firstlij. — The  thorough  disinfection  or  i-ather  sterilisa- 
tion of  all  enteric  excreta  with  perchloride  of  mercury 
at  steam  heat. 

Secondly. — The  cremation  of  all  cadavera  of  enteric 
patients  where  such  a  course  is  practicable. 

Thirdly- — In  cases  where  cremation  is  impracticable 
(as  in  the  case  of  Muhammadans),  I  would  propose 
that  all  such  cadavera  should,  prior  to  burial,  be  en- 
veloped in  sheets  soaked  in  a  sufficiently  strong  solution 
of  perchloride  of  mercury  and  hydrochloric  acid,  pre- 
viously to  which  the  large  intestine  should  be  flushed 
and  the  peritoneal  cavity  injected  with  this  same 
solution. 

These  I  apprehend  are  the  best  possible  precautions 
at  our  disposal  failing  the  possiblity  of  cremation. 

Of  the  above  alternative  methods  of  disposing  of 
the  corpses  of  enteric  patients,  there  can  be  no  question 
that  cremation  is  the  better,  as  it  afi'ords  an  abso- 
lutely certain  means  of  destroying  the  microbes  which 
have  brought  about  the  fatal  issue,  and  preventing 
them  from  inflicting  any  further  injury.  What  then  are 
the  obstacles  to  cremation  ? 

We  must  remember  that  here,  in  India,  we  have  to 
deal  with  three  distinct  people,  led  by  different  religious 
prejudices  :-■ 

(1)  Europeans  — including  Eurasians— who  are 
Christians  ;  (2)  Hindus  ;  and  (3)  Muhammadans. 

Now,  for  purposes  of  cremation,  may  we  class  together 
Hindus  and  Christians,  inasmuch  as  the  Hindu  religion 

*  Quatter-Maeter  Geneial's  Department  Circular,  1894. 


ENTEEIO  FEVEE  AND  TEETOTALISM,  &c. 


381 


enjoins  the  disposal  of  the  dead  by  cremation,  while 
there  is  nothing  repugnant  to  the  Christian  religion  in 
this  mode  of  disposal  of  the  dead. 

We  may  take  it,  therefore,  that  the  objections  to  cre- 
mation in  the  case  of  Christians  is  mainly  one  of  sentiment 
and  custom,  but  I  believe  that  if  this  question  can  be 
fairly  put  before  the  Christian  community  in  its  real 
bearings,  if  they  can  be  convinced  that  a  large  amount 
of  preventible  disease  and  death  is  actually  caused  by 
earth  burial  of  the  corpses  of  enteric  and  other  infec- 
tious diseases,  it  will  not  be  long  before  each  of  us,  in 
the  interests  of  the  living,  will  consent  to  nrovisions  for 
the  cremation  of  all  corpses  of  those  who  have  died  from 
diseases  capable  of  being  transmitted  from  the  dead  to 
the  living,  and  it  will  be  recognized  that  the  humane 
procedure  is  to  consign  all  such  corpses  to  the  crema- 
torium rather  than  to  the  cemetery.  The  religious 
aspect  of  the  question  is  one  which  might  well  be 
approached  by  our  clergy  ;  to  us,  as  medical  men,  belong 
the  duty  of  insisting  upon  the  sanitary  duties  involv- 
ed, while  to  the  lay  community  must  be  left  the 
privilege  of  acting  in  a  body  upon  the  advice  thus 
given  them,  and  forming  themselves  into  a  league 
having  for  its  main  object  cremation  of  the  infectious 
dead.  It  is  concerted  action  of  this  kind  which  is 
needed. 

In  the  case  of  the  British  Army  the  time  has,  I 
think,  come  for  dealing  officially  with  the  spread  of 
enteric  fever  in  issuing  regulations  for  the  cremation 
of  snch  corpses  on  sanitary  grounds. 

Hindus,  as  I  have  stated  already,  «se  this  most  sani- 
tary measure,  so  in  their  case  no  steps  are  needed. 

But  in  the  case  of  Muhammadans,  both  of  the  civil 
and  military  population,  we  are  confronted  with  a 
grave  difficulty ;  for  after  careful  study  of  the  authori- 
ties and  in  consultation  with  Muhammadaa  men  of 
learning,  1  have  no  hesitation  in  saying  that  although 
there  can  be  found  no  specific  injunctions  against  burn- 
ing the  dead,  still  the  injunctions  to  l)ury  are  so  strict 
and  the  details  as  to  the  orthodox  mode  of  burial  so  ex- 
plicit, that  no  good  Moslim  would  allow  the  corpse  of 
another  Moslim  to  be  burned.  In  the  case  of  Muham- 
madans, therefore,  the  continuance  of  burial  appears 
unavoidable,  but  the  precautionary  measures  might,  I 
think,  be  adopted  without  objection. 

Another  question  which  arises  is  the  financial  one? 
and  without  going  deeply  into  this  question  it  has> 
I  believe,  been  estimated  that  the  cost  of  cremation 
should  not  on  an  average  be  more  than  one-half  that  of 
burial. 

I  would  invite  the  attention  of  all  interested  in  this 
subject  to  two  very  interesting  and  instructive  papers 
on  Cremation  in  the  "British  Medical  Journal"  of 
August  11th,  1894. 

But  whatever  may  be  the  opinion  on  the  general 
question  there  can,  I  think,  be  little  doubt  that  in  cre- 
mation we  possess  the  only  really  efficient  means  of 
preventing  the  diffusion  of  enteric  fever  in  this  coun- 
try. If  this  is  so,  it  becomes  our  paramount  duty  to 
do  all  in  our  power  to  promote  its  universal  adoption 


in  sofar"as  the  religious  prejudices  of  our  fellow  sub- 
jects in -India  will  permit. 

With  cremation  of  infectious  cadavera,  and  sterilisa- 
tion of  infectious  excreta,  and  the  auxiliary  precautions 
as  regards  contamin:ition  of  our  food-supplies,  supervi- 
sion of  dairies,  filtration  of  water,  etc.,  we  may  confi- 
dently hope  that,  in  course  of  time,  enteric  fever,  at 
present  a  terrible  and  increasing  menace  to  public 
hejiltli  and  priv  ite  security,  will  be  relegated  to  the 
limbo  of  vanquished  terrors,  and  we  may  hope  a^so  that 
in  time  to  come  this  happy  consummation  will  be 
looked  upon  as  not  the  least  of  the  fruits  of  our  First 
Medical  Congrejs. 


ENTERIC  FEVER  AND  TEETOTALISM  IN 
THE  BRITISH  SOLDIER  IN  INDIA: 
A  PLEA  FOR  A  BETTER  SYSTEM  OF  WATER 
PURIFICATION. 

BY  g.  F.  FREYER,  M.D., 
Surgeon-Captain,  A.  M.  S. 

A  TONE  of  hopelessness  and  resignation  to  the  inevi- 
table pervades  the  reports  of  the  various  medical 
officers  all  over  India,  who,  in  the  recent  Annual 
Report  of  the  Sanitary  Commissioner  with  the  Govern- 
ment of  India,  have  contributed  their  views  with 
regard  to  the  causation  of  enteric  fever  in  the  European 
soldier.  Nor  is  this  to  be  wondered  at,  when  it  is 
seen  that,  in  spite  of  all  the  precautions  taken,  the 
disease  is  fast  increasing,  and  may  now  be  said  to  have 
gained  an  endemic  footing  in  all  our  larger  cantonments. 
It  is  true  that  many  of  these  medical  officers  still 
refuse  to  admit  the  possibility  of  its  origin  in  barracks, 
and  attribute  case  after  case  to  outside  causes — bazaar 
drinks,  bread,  etc.  But,  were  the  reasons  given  for 
such  a  conclusion  more  convincing,  it  would  be  difficult 
to  reconcile  this  theory  of  invasion  from  without,  with 
the  comparative  immunity  of  the  native  population 
from  the  disease,  and  the  constantly  increasing  number 
of  cases  amongst  the  troops,  notwithstanding  the  more 
careful  supervision  and  sanitation  of  the  bazaars  and 
followers  in  recent  years. 

In  the  maze  of  opinion  collected  in  this  report,  as 
well  as  in  those  of  previous  years,  there  is  only  one 
point  upon  which  all  medical  officers  seem  agreed, 
namely,  that  youth  and  recent  arrival  in  the  country 
predispose  to  the  disease,  and  that  as  these  are  some 
of  the  disadvantages  of  our  short-service  system, 
so  only  in  recent  years  have  they  made  themselves 
felt.  This  behaviour  of  enteric  fever  towards  j^outh  and 
recent  arrival,  first  noticed  by  Bryden  of  the  Bengal 
Medical  Service,  has  been  so  fully  confirmed  by  our- 
selves, as  well  as  by  the  experiences  of  the  French  in 
Algiers  and  Tunis,  as  to  have  now  obtained  almost  the 
sanction  of  a  law. 

That  youth  and  recent  arrival  in  India  are  concomit- 
ants of  the  disease  the  statistics  clearly  show  ;  that 
they  are  more  than  mere  concomitants  seems  highly 
probable  from  such  unanimity  of  opinion  in  the  matter. 
It  is,  however,  proposed  in  this  paper,  to  submit  for 
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considt ration  another  factor  which  does  not  seem  to 
have  attracted  any  marked  attention  in  this  connection 
up  to  the  present  time,  which  has  gone  hand-in  hand 
with  the  increase  of  enteric  fever  in  the  British  soldier 
in  India  in  recent  years,  and  which  further  promises  to 
be  of  some  use  as  a  guide  in  endeavouring  to  trace  the 
origin  of  an  epidemic. 

For  the  past  two  years,  whilst  in  charge  of  large 
enteric  wards  in  station  hospitals  out  here,  it  has  been 
my  habit — entered  on  at  first  chiefly  with  the  object  of 
excluding  ardent  fever — to  enquire  carefully  into 
the  previous  circumstances  of  each  case  admitted. 
Amongst  other  things  1  was  soon  struck  by  the  large 
proportion  of  teetot  ders  under  treatment.  For  in- 
stance, in  the  E.  I.  Fusiliers  at  Allahabad  last  year,  1 
noted  as  many  as  six  successive  admissions  amongst 
teetotalers,  although  the  latter  numbered  at  the  time 
not  more  than  one-fifth  of  the  strength  of  the  regi- 
ment.  Even  then  only  an  occasional  beer-drinker 
would  be  admitted,  to  break  this  succession  of  teetotalers, 
and  although  in  the  Sith  Field  Battery,  which  was 
stationed  there  at  the  same  time,  this  preference  for 
the  teetotaler  was  not  so  marked,  they,  too,  showed  a 
proportion  of  teetotalers  admitted  with  enteric,  which 
was  not  quite  warranted  by  their  strength,  as  compared 
with  the  non-teetotalers  in  the  battery.  Enquiries  at 
other  stations  since  then,  and  casual  notices  of  this 
state  of  affairs  by  other  officers  in  the  service,  have 
convinced  me  that  the  teetotaler  in  barracks  in  this 
country  is  much,  and  in  some  epidemic  enormously 
more  liable  to  enteric  fever  than  his  ordinary  beer- 
drinking  comrade. 

I  had  better  at  once  state  that  I  do  not  attribute  this 
to  the  absence  of  alcohol  in  his  drink,  but  rather  to 
the  fact  that,  being  a  total  abstainer,  he  is  more  depen- 
dent than  his  fellow  beer-drinker  on  impure  barrack- 
water,  which  I  hope  to  show  in  this  paper  to  be  the 
main  source  of  enteric  in  our  troops. 

The  following  figures  will  show  that  my  observations 
at  Allahabad  were  not  exce])tional.  At  Umballa  this 
year — from  the  25th  April,  the  date  on  which  I  took 
overcharge  of  the  18th  Hussars,  up  to  the  15th  August 
—  out  of  a  total  of  twenty-four  admissions  for  enteric 
fever  from  this  regiment,  there  were  fifteen  teetotalers, 
and  two  more  practically  teetotalers  for  at  least  a  month 
previous  to  admission ;  thus  leaving  only  seven  non- 
abstainers.  As  the  average  strength  of  the  regiment  at 
the  time  was  507,  and  there  were  in  all  153  reputed 
teetotalers,  by  a  simple  arithmetical  calculation,  we  find 
that  the  teetotaler  was  practically  five-and-a-half  times 
more  liable  to  the  disease  than  his  ordinary  comrade. 

Again  at  Sabathu  — a  hill  station  occupied  by  the  1st 
P.  A.  Somerset  Light  Infantry — there  were  thirty-eight 
admissions  for  enteric  fever  in  the  six  months,  from  April 
to  September,  this  year.  Twenty  of  these  were  con- 
valescent and  able  to  march  down  with  the  regi- 
ment quite  recently  to  TJmbaUa,  so  that  I  had  the 
opportunity  of  questioning  them  individually.  I  found 
that,  previous  to  their  admission  into  hospital  for  the 
disease,  fourteen  of  them  were  teetotalers,  two  practically 
teetotalers,  and  only  four  beer-drinkers.    The  average 


strength  of  the  regiment  for  the  six  months  under  con- 
sideration was  765,  and  the  average  number  of  reputed 
teetotalers  308.  The  latter  is  an  unusually  high  pro- 
portion; but  still,  calculating  theri:  k  of  the  teetotalers 
on  the  twenty  cases  examined — and  I  have  no  reason  to 
think  that  the  rest,  if  they  could  be  included,  would 
give  a  different  indication— it  comes  out  to  be  nearly 
six  times  that  of  the  beer-drinker.  From  two  other 
regiments,  one  of  them  stationed  in  the  hills,  and  one 
partly  in  the  hills  and  partly  in  ,  the  plains — in  fact 
from  all  that  I  have  had  an  opportunity  of  examining 
so  far — 1  have  had  similar,  if  less,  striking  results. 

Thus  it  appears  that  this  greater  liability  of  the 
teetotaler  holds  good  in  the  hills  as  in  the  plains : 
whether  the  water-supply  is  from  country  wells  or  the 
more  elaborate  water- works  system.  This  latter  fact  is 
of  great  importance  ;  for,  as  will  be  seen  later  on,  there 
is  still  one  possible  source  of  impurity  in  the  water- 
supply  common  to  all. 

In  the  particular  instance  of  the  18th  Hussars,  we 
were  led  to  the  filtered  drinking-water  in  barracks  or 
stables,  or  both,  as  the  source  of  the  disease,  although 
such  was  not  previously  suspected ;  we  were  led  to  this 
conclusion  by  the  process  of  elimination  of  other  sources 
of  infection,  bearing  the  following  faetsj  in  mind: 
(1)  The  sudder  bazaar  was  "out  of  bounds"  most  of 
the  time  under  consideration  on  account  of  small-pox 
prevailing  there.  (2)  It  is  generally  known  in  regi- 
ments that  the  teetotaler  is  a  careful  man  with  his 
money ;  and  it  is  only  giving  him  his  due  to  say  that 
he  would  not  visit  the  bazaar  more  frequently  than  the 
beer-drinker,  to  indvdge  in  those  bazaar  drinks,  bread, 
etc.,  so  plausibly  put  forward  by  many  as  an  explana- 
tion of  the  prevalence  of  enteric  fever  in  the  army  in 
India.  (3)  The  milk-supply  was  from  the  regimental 
dairy,  looked  after  by  regimental  orderlies ;  and,  should 
an  occasional  chance  have  been  given  for  its  dilution, 
there  was  no  water,  other  than  filtered  tap- water,  to  be 
found  in  the  vicinity  of  the  diary.  Few  of  these 
patients,  however,  acknowledged  to  partaking  of  milk, 
except  in  tea.  (4)  The  aerated  waters  in  barracks,  as 
well  as  in  the  Temperance  Halls  outside  barracks,  were 
above  suspicion,  except  in  so  far  as  the  filtered  tap- 
water  used  in  their  manufacture  was  concerned ;  but 
this  opens  up  a  question  which  I  propose  entering  into 
at  some  length  pretently. 

There  was,  then,  only  one  possible  source  of  infec- 
tion, and  that  was  the  drinking-water  from  the  filters 
in  barracks  and  stables,  which  was  practically  the  only 
water-supply. 

This  question  of  the  piirity  of  aerated  waters,  and 
their  safety  in  use,  is  of  such  vital  importance  to  all 
Europeans  in  India,  knowing,  as  we  do,  that  the  so- 
called  soda-water  is  practically  the  drinking-water  of 
the  general  European  community  here,  that  I  propose 
dwelling  at  some  length  thereon. 

About  eighteen  months  ago,  whilst  on  short  leave  at 
Simla,  I  obtained  permission  from  the  proprietor  of  a 
soda-water  factory  there  to  make  the  following  expe- 
riment: I  had  an  idea  for  some  time  previously  that 
the  so-called  soda-water  was,  to  all  intents  and  purposes , 
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a  sterile  fluid,  and  I  wished  to  put  tlie  matter  to  a  prac- 
tical test.  Taking  some  fresh  beef-steak,  I  cut  it  up 
into  half-inch  cubes,  and  having  previously  well  washed 
some  soda-water  bottles,  I  introduced  a  cube  into  each, 
and  filled  the  bottles  in  the  ordinary  way  in  the  machine. 
Some  were  filled  at  full  pressure  (1201bs.),  with  rock- 
ing to  expel  the  air ;  some  at  full  pressure  without 
rocking ;  a  few  at  half  pressure ;  and,  lastly,  two  of 
them  without  pressm-e,  but  plugged  at  the  mouths 
merely  with  a  piece  of  cork  and  cotton  wool  respect- 
ively. Leaving  them  all  standing  on  end  in  my 
verandah,  I  awaited  the  result.  The  weather  was  warm 
even  in  Simla  then,  although  it  was  only  the  beginning 
of  the  month  of  May.  In  the  course  of  the  next  day 
some  bubbles  of  gas  were  noticed  rising  towards  the 
surface  from  the  meat  in  each  of  the  two  bottles  which 
were  not  under  pressure ;  and  this  continued,  until  at 
the  end  of  a  week  a  whitish  film  had  also  formed  on 
the  surface  of  the  water  in  them.  The  bacterial  masses — 
for  such  they  undoubtedly  were — grew  apace  after- 
wards, accompanied  by  the  evolution  of  foul  gases. 
Meanwhile,  none  of  the  other  bottles,  at  half  or  full 
pressure,  with  or  without  air  expelled,  seemed  to  have 
undergone  any  change ;  and,  when,  at  the  end  of 
tliree  weeks,  they  were  opened,  the  beef  in  all  of  them 
w,is  still  sweet,  and  only  a  little  hardened  apparently. 
Not  having  the  necessary  apparatus,  nor  sufficient 
practical  experience  in  bacteria-culture  to  pursue  the 
subject  any  further,  I  was  obliged  to  leave  it  at  this 
stage.  It  was,  therefore,  with  much  interest  that  a  few 
weeks  later  I  read  in  the  British  Medical  Journal,  3rd 
June,  a  description  of  the  d'Arsduval  filter  for  steri- 
lizing Brown- Sequard's  gland  extracts — in  principle 
the  same  as  our  soda-water  machine — and  in  the  follow- 
ing December  Hankin's  communication  to  the  Indian 
Medical  Gazette  on  the  bacterial  purity  of  soda- 
water,  so  the  pressure  of  the  gas  in  each  instance  seems 
to  be  attributed  the  chief  germicidal  action;  and, 
probably,  this  is  to  a  certain  extent  true,  notwithstanding 
Tyndall's  earlier  experiments  with  air  under  a  pressure 
of  twenty-seven  atmospheres,*  in  which  he  did  not 
find  that  the  pressure  affected  these  small  organisms 
deleteriously. 

Hankin,  however,  states  that  "  the  gas  in  the  soda- 
water  acts  as  a  poison  to  the  microbe,"  and  if  this  also 
is  the  case,  we  can  easily  understand  what  a  virulent 
bactericide  bottled  up  soda-water  must  be.  For  water 
at  the  ordinary  atmospheric  pressure  absorbs  its  own 
volume  of  carbonic  acid  gas,  combining  with  it  loosely 
at  the  same  time,  so  that  in  an  unopened  bottle  of  soda- 
water  at  1201bs.  (eight  atmospheres)  pressure,  there 
would  be,  according  to  Boyle's  law,  nine  times  this 
volume  of  the  gas,  thus  rendering  the  water  intensely 
acid  ;  whilst,  at  the  same  time,  owing  to  its  loose  combi- 
nation, the  gas  would  always  be  in  the  nascent  state,  and 
therefore  most  active,  and,  it  is  presumed,  deleterious  to 
pathogenic  bacteria,  which  find  a  suitable  habitat  in  the 
human  body  ;  although  less  so,  it  is  said,  to  the  particu- 
lar variety  of  bacterium  which  concerns  us  in  this  paper 
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than  to  other  forms ;  as,  for  instance,  Koch's  bacillus  of 
cholera,  which,  we  are  told,  at  once  perishes  in  even  a 
weak  acid. 

The  influence  of  light,  too,  as  freely  transmitted 
through  these  transparent  bottles,  is  not  to  be  lost  sight 
of  ;  for,  as  Professor  Percy  Frankland,  in  the  JVine- 
teinth  Century  for  May  last,  shows  sunlight  has  a 
very  destinictive  action  on  pathogenic  bacteria. 

But  however  this  destructive  action  is  brought  aboTit, 
Hankin's  experiments  go  far  to  prove  that  soda-water, 
after  standing  a  reasonable  time  at  least,  is  purified  from 
bacteria  ;  and  this  is  the  practical  point  in  the  matter. 

Probably  the  other  aerated  waters  drunk  by  the  men 
— the  feweet  and  the  tonic  waters  are  thus  purified  also 
only  to  a  lesser  extent,  and  varying  in  each  case  with 
the  amount  of  pressure  used  in  the  bottling — a  test 
which  can  be  readily  applied  by  every  one  in  the  open- 
ing of  the  bottle.  It  is  as  well  to  mention  that  the 
name  soda-water  is  a  misnomer  in  this  country,  for  no 
soda  is  used  in  the  manufacture  of  such  ;  it  is  only 
plain  aerated  water. 

Should  Hankin's  experiments  be  confirmed  and 
pushed  to  a  more  conclusive  termination,  as  there  seems 
every  reason  to  believe  they  will  be,  means  may  probably 
be  found  for  the  purification  of  water  on  the  large  scale 
by  this  method  alone;  but,  for  the  present,  even  in  this 
country,  where  it  is  sold  as  cheaply  as  possible,  soda- 
water  must  be  considered  a  luxury  to  the  soldier,  so  that 
he  remains  more  or  less  dependent  on  the  filtered  water 
supplied  him  in  barracks  for  the  making  up  of  his  daily 
quantum  of  fluids — more  in  the  case  of  the  teetotaler, 
less  in  the  case  of  the  beer-drinker  naturally,  and,  as  is 
held  here,  in  direct  proportion  to  his  risk  of  contracting 
enteric  fever. 

The  universal  prevalence  of  enteric  fever  about  bar- 
racks in  India,  whether  in  the  hills  or  the  plains,  its 
apparent  independence  of  the  system  of  water-supply — 
and  at  the  same  time  its  preference  for  teetotalers — all 
point  to  a  common  source  of  contamination  in  the  distri- 
bution of  the  drinking-water.  This  is  nothing  else 
than  the  regulation  filter  used  in  barracks,  which  fulfils 
all  the  necessary  conditions  in  this  source  of  contami- 
nation ;  for  it  is  the  only  portion  of  the  water-supply 
system  common  to  all  barracks  in  India,  and  re- 
ference to  the  Bengal  Bairack  Regulations  will  show 
what  a  complicated  filter  this  Macnamara  filter  is,  and 
how  easily,  through  want  of  skill  or  care  on  the  part 
of  those  who  attend  to  the  charging  and  cleaning  of  it, 
the  object  for  which  the  filter  was  intended  may  be 
frustrated. 

But,  apart  from  this,  it  is  no  longer  doubtful  that 
the  filter,  at  its  best,  will  not  prevent  micro-orgnisms 
of  disease  from  passing  through ;  and,  fvirther,  there  is 
good  reason  to  believe  that  it  may  be  a  source  of  dan- 
ger, instead  of  safety,  placed  where  it  is  in  the  last  line 
of  defence,  so  to  speak.  For,  whatever  influence  of  a 
destructive  nature  charcoal,  under  the  influence  of  sun- 
light, and  with  a  free  access  of  air,  may  have  on 
pathogenic  lacteria,  it  is  not  credited  now-a-'days  with 
anything  much  more  than  a  mere  mechanical  action 
on  them  as  a  strainer,  when  placed  under  the  condi- 
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tions  found  in  a  filter ;  and  it  is  not  by  any  means  an 
efficient  strainer  either.  Added  to  this  is  the  possibi- 
lity that  the  filter,  in  the  form  under  consideration, 
with  its  outside  iron  case,  and  upper  compartment  of 
still  water  holding  phosphates  in  solution,  and  shut  off 
from  the  influence  of  light,  may  turn  out  to  be,  when 
placed  in  the  hot  Indian  barrack,  a  veritable  incubator 
for  any  stray  bacteria  which  once  find  their  way  into 
the  water-supply  in  any  part  of  its  course.  The 
still  water  in  the  top  compartment  is  that  next  the  tap — 
ready  for  drinking  in  fact — and  holding,  as  this  com- 
partment does,  only  a  limited  and  small  quantity,  it 
can  be  readily  understood  how,  in  such  a  case,  one  or 
two  men  only  at  a  time  would  become  infected,  and  so 
the  filter  would  escape  suspicion. 

It  is,  I  believe,  the  complete  reliance  which  is  placed 
on  this  filter  in  the  army  in  India  generally  that  is 
responsible  for  the  large  amount  of  mysticism  at  pre- 
sent prevailing  as  to  the  cause  of  enteric  fever  in  our 
barracks  out  here.    The  fact  that  in  the  French  Army 
enteric  fever  has  disappeared  in  the  epidemic  form,  and 
is  met  with  now  in  sporadic  cases  only  and  at  long 
intervals,  since  their  adoption  in  1889  of  the  Chamber- 
land  filter,*  lends  much  weight  to  this  view  of  the 
causation  of  enteric  fever  in  barracks  in  India.  The 
Chamberland  filter,  if  not  an  ideal  one  for  our  army  in 
India,  seems  certainly  to  have  fulfilled  its  purpose  well 
in  France.    In  1886-87,  before  the  introduction  of  this 
filter  into  the  French  Armj^  the  annual  average  of 
admissions  for  enteric  fever  was  6,884;  in  1889,  when 
part  of  the  army  was  supplied,  this  fell  to  4,412 ;  in 
1890,  as  the  number  of  filters  increased,  it  fell  to  3,491 ; 
and  in  1891,  when  there  were  200,000  of  these  filters 
in  use    and  45,000  still  not  set  up,  the  average  had 
reached  as  low  as  3,225t.  These  figures  speak  for  them- 
selves and  form  a  marked  contrast  to  the  steady  in- 
crease of  the  disease   in  our  army  in  India.  They 
further  indicate  the  necessity  for  the  adoption  of  a 
rational  filter  as  the  available  means  by  which  we  may 
hope  to  stamp  out  enteric  fever  from  Ijarracks  in  this 
country.    The  initial  expense  of  such  a  proceeding 
would,  no  doubt,  be  considerable ;  but,  even  from  a 
financial  point  of  view,  it  would  seem  a  good  invest- 
ment; and  when  we  consider  that  one-third  of  the 
British  Army  in  India  at  the  present  day — 22,802  on 
the  31st  March  last? — are  teetotalers,  there  is  all  the 
more  reason,  if  we  are  to  encourage  the  temperance 
movement,  that  we  should  spare  no  effort  or  reasonable 
expense   in  guaranteeing  the  men  a  supply  of  safe 
drinking- water  in  ban-acks. 


NOTES  ON  ENTEEIC  FEVEE. 

BY  W.  H.    HOBROCKS,  M.B., 
Surgeon- riptain,  A.  M.  S. 

The  following  observations  are  taken  from  my  notes 
on  185  cases  of  enteric  fever  which  have  been  treated 
in  the  station  hospitals  at  Lucknow,  Fyzabad,  and 

*  Journal  Officiel  du  12  Fevier  1891. 

t  "  Les  Maladies  du  Saldat"  par  M.  Marvand,  1894. 

I  Annual  Report  of  the  Army  Temperance  Association,  1894. 


Bareilly.  In  cold  climates  enteric  fever  is  said  to  be 
one  of  the  most  variable  of  diseases.  How  much  more 
is  this  likely  to  be  the  ease  in  India,  where,  in  addition 
to  the  specific  poison  of  enteric  fever,  exposure  to  the 
sun  and  malaria  are  always  more  or  less  potent  to  pro- 
duce, not  only  their  own  manifestations  of  disease,  but 
also  to  modify  the  results  of  specific  infections.  Accord- 
ingly in  my  notes  many  types  of  enteric  fever  have 
come  under  observation.  The  typical  classical  three- 
weeks  fever,  associated  with  rose  rash,  diarrhoea,  and 
abdominal  fulness,  has  been  frequently  noted.  An 
abortive  fever  of  only  fourteen  days  duration  has  often 
been  met  with.  Sometimes  continued  fever  has  been  pre- 
sent for  many  weeks.  All  the  typical  symptoms  of  enteric 
fever  have  been  observed  ;  and  yet,  on  post-mortem  exami- 
nation, lesions  have  only  been  detected  in  the  large 
intestine.  Cirrhosis  and  abscess  of  the  liver  have  occurred 
as  complications  rendering  the  diagnosis  exceedingly 
difficult.  On  making  an  analysis  of  the  symptoms  and 
2)ost  mortem  appearances  presented  by  these  various 
eases,  some  interesting  results  were  obtained. 

The  temperature,  though  often  presenting  the  typi- 
cal curve  of  the  text  books,  not  seldom  rose  suddenly, 
and  at  the  end  of  thirty-six  hours  illness,  often  registered 
from  103®  tolOl^F.  This  point  was  again  and  again 
observed  in  cases  which  developed  in  hospital,  and  had 
been  under  treatment  for  syphilis,  or  other  diseases  for 
some  weeks.  During  the  first  and  second  week  of  dis- 
ease, the  temperature  often  for  one  day  dropped  to  nor- 
mal in  the  morning,  and  then  rose  again  in  the  evening 
to  its  former  level.  In  the  third  and  fourth  weeks, 
marked  intermissions  were  often  seen,  accompanied  by 
all  the  usual  signs  of  intermittent  ague.  In  one  re- 
markable ease,  presenting  marked  abdominal  symptoms, 
the  temperature  after  the  sixth  day  was  regularly  in- 
termittent, until  convalescence  was  established.  ■ 

The  tongue  presented  a  very  characteristic  appear- 
ance in  typical  enteric  eases.  At  first  coated  with 
white  fiir  in  the  centre  and  abnormally  red  at  the  tip 
and  edges,  it  speedily  dried  in  a  triangular  patch  at  the 
apex.  In  the  second  week  transverse  cracks  commonly 
appeared.  Sometimes  the  tongue  was  smooth  and  clean, 
and  of  a  brilliant  red  colour.  Several  cases  were  noted 
with  a  natural  moist  tongue  from  the  beginning  to 
the  end  of  the  disease. 

Diarrhoea  was  present  in  ninety-nine  cases,  the  stools 
being  usually  light  j'ellow  in  colour  and  alkaline  in  re- 
action. On  microscopic  examination  of  these  stools,  large 
granular  cells,  leucocytes,  crystals  of  triple  phosphates, 
and  bacteria  were  seen.  In  sis  cases  stools  of  a  bright, 
green  colour,  containing  numerous  white  flakes,  like 
undigested  milk,  were  observed.  Under  the  microscope 
large  quantities  of  granular  cells,  with  large  nuclei  were 
seen.  These  green  stools  were  always  alkaline  in 
reaction,  and  were  generally  associated  with  marked 
abdominal  symptoms.  They  were  not  always  present 
throughout  the  case,  but  with  their  appearance  there 
was  generally  a  rise  of  temperature  and  increased 
timidity  of  the  abdomen.  Constipation  was  a  marked 
f eatm'e  in  seventy  cases,  and  often-  associated  with  severe 
ulceration.    In  the  case  of  Pte.  H,  of  the  Eifle  Brigade, 
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coustipation  was  present  until  tlie  eighteenth  day  of 
disease,  when  peri  oration  occurred.  Constipation  may  be 
associated  with  ulceration  in  the  large  intestine.  In  the 
case  of  Pte.  S.,  Royal  Irish  Regiment,  constipation 
was  marked.  During  the  second  week  of  his  disease, 
death  occurred,  and  on  post-mortem  examination  ulcera- 
tion of  Peyer's  patches,  and  also  of  the  solitary  glands 
in  the  large  intestine,  was  found. 

Perforation  occmTed  in  ten  cases.  The  seat  of  per- 
foi'ation  was  usually  in  the  ileimi,  about  six  to  eight  in- 
ches from  the  ileo-csecal  valve.  In  two  cases  the  perfora- 
tion was  in  the  vermiform  appendix.  A  small  ulcer, 
exactly  like  those  present  in  the  ileum,  was  found 
penetrating  to  the  peritoneal  cavity.  No  extravasation 
of  faeces  occurred,  the  coils  of  intestine  being  firmly 
matted  together  by  a  localised  peritonitis. 

In  many  cases  cardiac  weakness  was  a  marked 
feature,  due  partly  to  the  action  of  the  toxines  and 
partly  to  fatty  infiltration  of  the  heart.  In  a  large 
number  of  liost-mort  m  examinations,  fatty  infiltration 
and  degeneration  of  the  muscle  of  the  ventricles  was 
detected.  In  long  continued  cases  such  a  condition 
woiild  probably  be  caused  by  the  febrile  process  alone, 
but  extreme  degeneration  was  noticed  in  many  cases, 
dying  as  early  as  the  sixth  or  seventh  day  of  disease. 
In  2}0st  morti  m  examinations  made  on  soldiers  dying 
from  injury  the  same  condition  has  been  frequently 
noticed.  A  want  of  cori'espondenee  between  the  rate 
of  the  pulse  and  the  temperature  was  found  in  a 
large  majority  of  the  cases.  A  pulse  of  seventy  to 
eighty  beats  in  the  minute  being  not  uncommonly 
associated  with  a  temperature  of  105'^  F.  It  cannot 
be  considered  diagnostic  of  enteric  fever,  as  it  was  also 
noticed  in  several  cases  of  pneumonia  and  bronchitis. 
Still  it  was  a  marked  feature  in  the  charts.  Haemorr- 
hage occurred  in  fifteen  cases.  Four  times  between 
the  seventh  and  twelfth  day  of  disease,  all  these  cases  re- 
covered. In  the  remaining  eleven  cases  the  haemorrhage 
came  on  in  the  third,  fourth  or  fifth  week,  and  all 
the  men  died.  Haemorrhage  occurring  about  the  end  of 
the  first  week  of  disease,  seems  to  be  the  result  of  intense 
congestion  of  the  ileum  or  large  intestine,  and  the  general 
health  not  being  so  undermined  as  in  the  later  periods  of 
disease,  the  prognosis  is  distinctly  good.  In  the  third  to 
fifth  week  hsemorrhage  was  found  to  be  the  result  of 
penetration  of  one  or  more  of  the  branches  of 
the  mesenteric  arteries,  except  in  one  case  where 
hoemorrhage  came  on  in  the  foiirth  week,  and  after 
death  the  Peyer's  patches  were  found  cicatrising,  but 
the  large  intestine  was  intensely  congested. 

Delirium  was  marked  in  twenty  cases,  but  on  post- 
mortem examination  the  meninges  were  found  healthy, 
except  in  two  eases,  which  during  life  were  marked  by 
extreme  drowsiness.  In  these  two  cases  fluid  was 
found  under  the  dura-mater  in  the  occipital  region. 

The  urine  was  carefully  examined  in  forty-five  cases, ' 
and  in  fourteen  albumen  was  found.  In  two  cases  only 
a  trace  of  albumen  was  detected,  which  disappeared  in  a 
few  days.  In  twelve  cases  the  albumen  was  very  marked, 
and  persisted  throughout  the  disease. 


In  fourteen  post-mortem  examinations,  pathological 
changes  were  found  in  the  large  intestine.  In  three 
cases  the  gut  from  the  caput  csecum  to  the  rectum 
had  a  granular  appearance.  In  the  remaining  cases 
circular  ulcers  were  seen  about  half  an  inch  in  diameter. 
No  specific  symptoms  were  ever  present,  by  which  ex- 
tension of  disease  to  the  large  intestine  could  be  con- 
fidently predicted.  Tympanites  did  not  appear  to  be 
more  marked  than  in  the  cases  in  which  the  ulceration 
was  confined  to  the  small  intestine.  Rose  rash  appearing 
in  crops  was  present  in  seventy-four  cases.  Thi'ombosia 
of  the  femoral  vein  was  met  with  six  times  :  five  times 
in  the  left  side  and  once  on  the  right. 

A  true  relapse  coming  on  from  five  to  six  days,  after 
the  primary  fever  had  subsided,  was  met  with  six  times. 
In  two  cases  rose  rash,  abdominal  distension  and 
diarrhoea  were  absent  from  the  primary  fever,  but 
appeared  in  the  relapse. 

The  cases  in  which  fever  persisted  for  only  ten  to 
fourteen  days  were  often  difficult  to  diagnose  from 
fever  caused  by  exposure  to  the  sun.  In  young  soldiers, 
it  is  very  common  to  get  a  fever  of  about  fourteen 
days'  diiration  from  exposure  to  the  sun  on  the  ranges. 
The  temperature  rises  suddenly,  the  conjunctivte  are 
injected,  and  the  pupils  usually  contracted.  The  abdo- 
men often  becomes  slightly  full,  and  diarrhoea  may  be 
present.  At  first  sight  these  cases  are  extremely  Hke 
mild  abortive  enteric  attacks.  But  there  is  never  the 
dull  heavy  expression  of  the  true  enteric.  Rose  rash 
is  never  seen.  The  stools,  though  yellow  in  colour,  are 
acid  in  reaction,  and  under  the  microscope  epithelial 
cells,  bacteria  and  triple  phosphates  are  never  seen. 

The  cases  in  which  symptoms  of  enteric  fever  were 
associated  with  continued  fever  extending  over  many 
weeks,  are  very  interesting,  and  their  exact  pathology 
cannot  as  yet  be  determined,  as  they  all  recovered.  In 
thecase  of  Lance-Corporal H.,  16th  Lancers,  fever  conti- 
nued for  eighty-one  days.  During  the  first  three 
weeks  his  condition  strongly  resembled  an  ordinary 
enteric  case.  Then  the  abdominal  symptoms  disappeared, 
and  he  suffered  from  rheumatic  pains,  chiefl  y  in  ':he 
hip  joints.  The  bowels  were  obstinately  constipated, 
and  he  gradually  became  extremely  emaciated.  In 
Surgeon  G-.'s  case  fever  continued  for  sixty-four  days. 
He  suffered  from  abdominal  distension,  pain  in  the 
right  iliac  fossa  and  epistaxis.  The  bowels  were 
constipated,  and  the  liver  and  spleen  gradually  became 
much  enlarged.  In  Pte.  C.'s  case  fever  did  not  main- 
tain a  continued  type  throughout  the  disease,  but 
seemed  to  come  on  in  successive  waves  during  a  period 
of  250  days.  After  the  first  three  weeks,  he  never 
showed  any  abdominal  symptoms,  but  the  liver  and 
spleen  gradually  became  much  enlarged,  and  he  suffered 
from  rheumatic  pains  in  the  joints  of  the  lower  ex- 
tremities. How  are  these  cases  to  be  explained  ?  Are 
they  pure  cases  of  enteric  fever,  in  which  the  febrile 
process  was  maintained  by  the  slow  healing  of  idcers 
and  fresh  infection  of  Peyer's  patches,  or  instances  of 
the  effect  of  the  combined  action  of  the  poisons  of 
enteric  fever  and  malaria?  In  the  notes  there  are 
numerous  cases  of  continued  fever,  extending  over  thirt  y 
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to  forty  days,  but  in  these  every  abdominal  symptom 
persisted  until  the  temperature  became  normal,  and 
there  could  be  no  doubt  that  the  fever  was  connected 
with  pathological  processes  going  on  in  the  intestines. 
In  the  three  cases  described,  abdominal  symptoms  dis- 
appeared quite  early  in  the  disease,  and  enlargement 
of  the  liver  and  spleen  with  rheumatic  pains  in  the 
joints  were  marked  symptoms.  The  men  did  not 
appear  seriously  ill,  and  theii*  appearance  was  quite 
different  from  that  of  the  men  sutfering  from  enteric 
fever.  Charts  of  these  cases  and  typical  enteric  cases, 
wdth  relapses,  are  offered  for  examination  and  comparison. 

The  last  case  to  which  reference  will  be  made  illus- 
trates how  enteric  symptoms  may  be  present  with 
lesions  confined  to  the  large  intestine.  Grr.  B.  was 
admitted  into  hospital  suffering  from  what  appeared  to 
be  an  ordinary  attack  of  enteric  fever.  In  the  second 
week  of  the  disease  hfemorrhage  came  on,  but  was 
arrested  by  treatment.  In  the  third  week  typhoid 
symptoms  developed,  and  the  man  died  from  exhaustion. 
On  post-mortem  examination  the  Peyer's  patches  and 
solitary  glands  in  the  ileum  were  found  quite  healthy, 
but  in  the  large  intestine,  numerous  circular  ulcers, 
about  half  an  inch  in  diameter,  were  seen.  They  had 
exactly  the  same  appearance  as  the  ulcers  found  in  the 
large  intestine  in  typical  cases  of  enteric  fever.  In 
Prof essor  Cayley's  edition  of  Dr.  Murchison's  continued 
fever,  a  similar  case  is  recorded  on  the  authority  of 
Sir  Wm.  Jenner.  Double  optic  neuritis  was  detected  in 
only  one  case. 

The  chlorine  treatment  advocated  by  Dr.  Burney 
Yeo,  has  been  given  a  fair  trial  during  the  last  two 
years.  The  chlorine  mixture  was  prepared  according 
to  Dr.  Yeo's  directions,  and  administered  every  three 
hoirrs  immediately  after  the  men  were  admitted  to 
hospital.    The  following  effects  were  observed: — 

(1)  The  tongue  and  mouth  were  much  cleaner  than 
in  the  cases  treated  only  with  dilute  hydrochloric 
and  sulphuric  acids. 

(2)  The  foul  putrefactive  odor  of  the  faeces  was 
to  a  large  extent  removed. 

(3)  Sustained  depression  of  the  febrile  temperature 
was  only  observed  in  a  very  few  cases. 

(4)  The  average  course  of  the  fever  did  not  appear  to 
be  shortened.  It  is  true  that  many  of  our  cases  did 
not  come  under  treatment,  until  after  five  or  six  days 
illness,  so  that  much  valuable  time  was  lost. 

(5)  Delirium  and  typhoid  symptoms  were  present  in 
only  a  small  percentage  of  the  cases,  and  the  great 
majority  of  the  men  were  able  to  return  to  duty  after 
two  months'  convalescence. 

Marked  pyrexia  being  present  in  most  of  our  cases, 
in  spite  of  the  antiseptic  treatment,  anti-pyretics,  cold 
baths,  ice  sponging,  and  the  ice  cradle  were  all  used  to 
reduce  the  temperature. 

Ice  sponging  and  packing  were  found  the  most  use- 
ful, and  were  never  followed  by  cardiac  depression. 
During  the  first  fourteen  days  of  the  disease,  it  was 
found  that  phenacetin  and  antifebrin,  given  in  eight  or 
five  grain  doses  respectively,  only  reduced  the  tempera- 
ture about  three  degrees  for  a  period  of  four  hours. 


Antifebrin  always  produced  free  perspiration,  but  after 
phenacetin,  sweating  was  rarely  observed  in  the  enteric 
cases,  though  in  the  malarial  fevers  it  was  often 
marked.  Both  these  anti-pyretics  often  produced  severe 
cardiac  depression  and  stimulants  lead  frequently  to  be 
given  after  their  use.  As  so  many  of  our  cases  showed 
a  feeble  circulation,  even  on  admission  to  hospital  and 
fatty  infiltration  and  degeneration  of  the  heart,  muscle, 
were  found  in  many  jjosi  mortem  examinations,  the 
routine  treatment  by  these  anti-pyretics  was  abandoned. 
It  is  true  that  in  the  third  and  fom-th  weeks  of  the 
disease,  smaller  doses  of  phenacetin  and  antifebrin 
were  required  to  make  a  reduction  in  the  temperature, 
but  at  this  period  of  the  illness,  the  cardiac  depression 
was  often  very  alarming,  even  after  very  small  doses, 
and  a  sudden  fall  to  98°  F,  with  symptoms  of  collapse 
was  fi'equently  observed,  even  when  only  two  grains  of 
antefebrin  or  five  grains  of  phenacetin  had  been  given. 

Turpentine  was  found  to  be  a  most  valuable  drug. 
01  terebinthinee,  in  twenty  minim  doses,  was  given 
every  four  hours,  and  under  its  influence  di-y  black 
tongues  became  clean  and  moist  and  tympanites  rapidly 
disappeared.  Albuminuria  was  not  found  increased  by 
its  use,  and  it  was  safely  given,  even  when  the  albumin 
amounted  to  one-third.  As  a  general  antiseptic,  it 
seemed  to  be  more  powerful  in  its  effects  than  chlorine. 


TYPHOID  FEVEE  AMONG  NATIVES  OF 
INDIA  IN  THE  PUNJAB. 

BY  EAM  KISHEN,  L.M.S. 

The  author  began  by  remarking  that  many  high 
medical  authorities  in  India  held  that  typhoid  fever  was 
very  rare  among  natives,  and  that  their  immvmity  from 
it  was  due  to  their  being  vegetarians,  or  at  least  to  their 
very  limited  use  of  flesh  as  food.  He  then  stated  that 
in  nineteen  years  of  professional  life  in  the  Punjab,  he 
had  seen  many  cases  of  typhoid  fever  among  natives, 
and  that  he  was  inclined  to  think  that  vegetarians  were 
just  as  liable  to  the  diseases  as  meat-eaters.  He  regretted 
that,  owing  to  particular  prejudice,  he  had  been  unable 
to  obtain  post-mortc?n  evidence  of  the  disease  among 
natives. 

He  attributed  typhoid  fever  to  defective  sanitation, 
but-  was  imcertain  as  to  whether  it  arose  de  novo,  or  was 
of  bacterial  origin;  but  even  if  the  latter  are  the 
case,  he  advocated  improved  sanitary  measures  as 
tending  to  diminish  or  destroy  the  growth  of  infec- 
tive organisms.  The  poison,  of  whatever  nature,  was 
not  active  in  the  summer  months,  when  filth  exposed 
to  the  sun  underwent  rapid  decomposition,  the  result- 
ing grass  poisoning  the  atmosphere.  In  spring, 
when  in  addition  to  a  lowered  temperature,  there 
was  abundant  vegetation,  the  poison  was  least  active ; 
and  in  the  rains  filth  was  worked  into  the  soil,  where 
it  underwent  natural  disinfection. 

There  are  many  difficulties  in  the  diagnosis  of 
typhoid  fever  in  natives,  the  chief  one  being  that  in 
adults,  the  disease  was  nearly  always  modified  by  the 
patients  having  previously  suffered  from  it  in  child- 
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hood.  In  children  the  disease  ran  a  mild  course,  and 
was  generally  lesser,  as  infantile  remittent  fever ;  though 
he  had  no  doubt,  from  the  many  cases  he  had  observed, 
that  the  disease  really  was  typhoid  fever. 

The  reason  why  Europeans  suffered  so  much  from 
typhoid  fever  soon  after  their  arrival  in  the  country 
was  that  they  had  not  been  rendered  immure  to  the 
disease  by  previous  attacks  in  childhood. 

Native  opinion  held  that  typhoid  fever  was  no  new 
disease  in  India,  and  there  was  plenty  of  evidence  to 
shew  that  it  had  existed  a  very  long  time.  Some  of  the 
authors'  cases  were  diagnosed  by  experienced  hakiim, 
as  Hum-i-muluka  or  Tap-i-muluka.  This  fever  was 
described  in  authoritative  Persian  medical  works.  For 
example,  in  Tib-i-Akbar,  it  was  described  as  a  continued 
fever  of  a  severe  type,  in  which  the  crisis  takes  place  on 
the  14th  or  21st  day.  It  was  said  to  occur  commonly  in 
children  and  young  adults,  but  rarely  in  old  people,  in 
whom  it  was  generally  fatal.  In  children  it  was  said 
to  be  milder  than  in  adults.  It  effected  the  liver  and 
brain ;  diarrhoea  was  often  present,  the  tongue  dry  and 
rough,  and  the  eyes  sunken.  It  was  said  to  be  very 
resistant  to  treatment. 


A  CASE  OF  TYPHOID  FEVER  WITH  EXTRA- 
ORDINARY HYPERPYREXIA— RECOVERY. 

BY  J.  P.  TUOHY,  M.D., 
Surgeon-Major,  J.  M.  S. 

The  following  notes  of  this  remarkable  case  are  worthy 
of  record,  as  showing  the  height  which  the  human  tem- 
perature may  attain,  in  exceptional  instances,  without 
proving  fatal. 

The  case  which  forms  the  subject  of  this  paper 
occurred  in  Sister  E — ,  of  the  Naini  Tal  Convent,  aged 
38  years,  born  in  Bavaria,  and  twelve  years  resident  in 
India. 

The  mode  of  invasion  was  somewhat  unusual  for 
typhoid.  She  was  in  close  attendance  on  a  severe 
case  of  typhoid  fever  which  terminated  fatally  on  the 
15th  day  from  intestinal  haemorrhage  and  perforation. 
She  removed  the  last  stool  of  this  patient,  which  was 
highly  offensive,  and  which  she  said  she  felt  she  inhaled, 
becoming  immediately  nauseated  and  giddy.  The  next 
day  (July  31st  1891)  she  was  suffering  from  diarrhoea 
and  sore-throat,  followed  the  day  after,  August  1st,  with 
pains  all  over  the  body,  especially  in  the  joints.  On 
August  9th,  I  diagnosed  typhoid  fever,  and  all  the 
signs  and  symptoms  of  typhoid  fever  were  observed 
during  the  course  of  the  illness.  It  is  to  the  extraor- 
dinary freaks  of  temperature — if  I  may  use  such  an 
expression — that  I  desire  to  invite  your  attention. 

From  August  9th  (tenth  day  of  the  disease)  the 
temperature  showed  decided  signs  of  taking  a  high 
range,  but  the  first  day  of  hyperpyrexia  was  August  12th 
(thirteenth  day  of  the  disease).  On  that  day  at  6-30  p.m  , 
while  the  temperature  was  being  taken  in  the  mouth, 
the  thermometer  burst  at  the  bulb  with  the  mercury 
at  the  very  top  of  the  column  registering  112'*  F. 
This  thermometer,  like  many  of  these  instruments,  was 


marked  only  up  to  110°  F,  but  there  was  space  equal 
to  about  2°  above  the  highest  mark  occupied  by  the 
column  of  mercury.  I  was  at  once  sent  for,  but  hap- 
pened to  be  in  a  distant  part  of  the  station,  and  there 
was  such  delay  in  the  message  reaching  me,  that  I  did 
not  get  to  the  patient  until  10-30  p.m.  I  then  took  the 
temperature  in  the  axilla,  the  patient  objected  to  its 
being  taken  again  in  the  mouth  lest  the  thermometer 
should  burst- and  I  found  it  to  be  111''2'  F.  The 
pulse  was  120,  face  dusky  and  anxious,  breathing  rapid 
and  shallow,  but  the  mind  was  perfectly  clear.  With 
such  a  temperature  for  four  hours  I  looked  upon  the 
case  as  hopeless,  and  ordered  her  into  a  pack  at  once  of 
the  coldest  water  procurable.  In  half  an  hour  (11  p.m.) 
the  temperature  had  fallen  to  98''  F.,  and  the  patient  was 
put  back  to  bed  feeling  drowsy  and  tired.  This  series 
of  events  recurred  repeatedly  until  convalescence  was 
established.  After  August  12th  the  hyperpyrexia  never 
lasted  so  long,  though  it  frequently  took  a  higher  range. 
As  will  be  seen  from  the  chart  on  four  different  occasions 
it  reached  the  extraordinary  height  of  117°  F.  On 
two  of  these  occasions  the  thermometers  burst  at  the 
bulb,  with  the  mercury  at  the  very  top  of  the  column, 
so  that  the  temperature  recorded  can  only,  strictly 
speaking,  be  considered  the  bursting  point  of  the  ther- 
mometers, the  actual  temperature  of  the  patient  being 
no  doubt  higher.  On  five  occasions  the  thermometers 
burst,  and  we  were  at  our  wits'  ends  to  get  instruments 
that  would  register  above  114°  F. 

Two  of  the  thermometers  which  burst  were 
graduated  up  to  110°  F.  and  three  to  115°  F. ;  in  all 
of  them  there  was  a  space  above  the  index  equal  to 
about  2°,  and  when  the  mei'cui'y  filled  this,  or  the  ther- 
mometer burst,  the  temperature  was  recorded  at  112® 
F.  or  117°  F.  respectively. 

The  case  being  such  a  very  remarkable  one,  I  invited 
Surgeon-Major  L.  R.  Ward,  a.m.s.,  to  verify  the 
temperature.  Luckily  he  was  pi'csent  during  the  rise 
of  temperature  on  September  12th  (forty-fourth  day  of 
the  disease)  when  the  thermometer  was  found  to  register 
114°  F.  For  weeks  at  a  time  the  temperature  was  taken 
every  fifteen  minutes,  as  it  used  to  run  up  in  an  in- 
credibly short  time,  and  it  was  felt  that  death  must  take 
place  if  hyperpyrexia  were  allowed  to  last.  The  patient's 
ultimate  recovery  was,  I  believe,  in  no  slight  degree  due 
to  the  rapidity  with  which  the  temperature  used  to  be 
brought  down.  The  patient  herself  usually  knew 
when  the  hyperpyrexia  was  coming  on,  and  used  to  en- 
treat to  be  put  into  the  pack.  She  informed  me  that 
she  felt  on  these  occasions  as  if  her  heart  would  burst 
with  heat,  and  as  if  she  had  a  tight  cord  tied  round 
her  waist.  For  further  particulars  of  the  case  I  must 
refer  to  the  special  notes  at  the  foot  of  the  temperature 
chart,  but  what  occurred  to  me  as  one  of  its  most  re- 
markable features  was  that  there  was  not  more  marked 
cerebral  disturbance,  and  I  must  leave  physiologists  to 
determine  how  any  human  being  could  exist  for  four 
hours  with  a  temperature  of  between  111°  F.  and 
112°  F.  with  the  mind  perfectly  clear. 

There  was  no  history  of  injury,  and  from  the  date  I 
diagnosed  the  case,  I  never  had  any  doubt  that  it  was 
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one  of  typhoid  fever,  with  extraordinary  disturbance 
of  the  thermogenic  centres,  caused,  probably,  as  J)r. 
Hule  White  has  shewn,  by  a  series  of  small  haemorrhages 
into  one  or  more  of  the  great  nerve  centres  of  the  base 
of  the  brain. 

There  was  a  discussion  at  one  of  the  London  socie- 
ties many  years  ago,  reported  in  the  British  Medical 
Journal,  in  which  many  even  more  extraordinary  cases 
of  hyperpyrexia  were  mentioned.  I  have  been  unable 
to  refer  to  the  Journal  in  which  these  cases  were  men- 
tioned, but  I  believe  they  were  all  fatal,  while  the  remark- 
able feature  in  the  case  I  have  described  is,  that  it 
recovered. 

As  might  be  expected  convalescence  was  very  pro- 
tracted.   It  was  quite  two  months  after  the  complete 
disappearance  of  fever    before  the  patient  could  do 
more  than  walk  across  the  room.    1  am  happy  to  say, 
however,  that  no  permanent  ill-effects  remain,  as  I  saw 
the  lady  in  July  of  the  present  year— just  three  years 
after  her  illness — when  she  was  in  the  enjoyment  of  per- 
fect health.    I  will  now  conclude  this  paper  with  a  few 
brief  remarks  on  the  treatment  adopted.    In  common 
with    many   others  I  found  the   administration  of 
antipyretics  disappointing,  and  in  this  and  other  cases 
I  have  come  to  the  conclusion  that  they  are  often  in- 
jurious, and  seldom  to  be  depended  upon  in  cases  of 
hyperpyrexia.    The  snow  water  pack  never  failed  to 
bring  down  the  temperature,  and  it  was  repeated  every 
time  the  hyperpyrexia  came  on.    The  ladies  of  the 
convent  became  so  expert  at  giving  this  pack  that  it  never 
took  more  than  three  or  four  minutes  to  get  the  patient 
into  it.    I  should  mention  we  used  snow  as  there  was 
no  ice  to  be  obtained  in  the  hills.    As  I  feared  heart 
failure,  of   which  we  had    several  warnings,  I  gave 
brandy  with  a  free  hand:  towards  the  termination  of  the 
case  one  ounce  every  hour  was  given  while  the  patient 
was  awake.    I  confirmed  an  observation  often  made  of 
the  value  of  quinine  in  large  doses  in  cases  of  prolong:- 
ed  typhoid  in  India,    While  quinine  was  useless  in 
the  early  days  of  the  case  before  any  certain  diagnosis 
could  be  made,  its  action  was  prompt  and  permanent 
towards  its  close. 


DISCUSSION. 

Surgeon-Colonel  Ctife,  C.B.,  A.M.S.,  said  that  the  recommen- 
dations made  in  Dr.  Ranking's  able  paper  as  regards  the  thorough 
disinfection  of  all  dejecta  from  enteric  fever  patients  were  well 
worth  the  attention  of  all  sanitarians.  There  was  only  one 
thorough  way  of  efEecting  this,  viz.,  by  complete  destruction 
by  fire. 

He  considered  that  a  furnace  for  the  purpose  of  cremating 
all  dejecta,  enteric  or  other,  of  hospital  patients,  or  a  steam 
sterilizer,  such  as  was  exhibited  at  the  meeting  of  the  British 
Mediciil  Association  in  Newcastle-ou-Tyne  in  1893,  should  be 
part  of  the  requisites  of  all  large  hospitals,  military  or  civil.  It 
was  a  matter  for  consideration  whether  the  disposal  of  all 
excreta  from  hospitals  by  burial  in  sewage  trenches  or  grass 
farms  should  not  be  prohibited. 

With  regard  to  the  conveyance  of  enteric  fever  by  milk,  he 
thought  there  was  very  little  doubt  among  medical  officers  that 
it  was  a  potent  source  of  the  disease.  The  goallas  and  other 
natives  engaged  in  supjilying  and  distributing  milk  to  barracks 
and  hospitals,  as  well  as  to  private  persons,  had  frequently  been 


detected  in  adulterating  the  milk,  possibly  the  water  used  for 
the  purpose  was  merely  diluted  sewage. 

Soda-water  and  other  aerated  drinks  made  from  polluted 
water  and  distributed  in  imperfectly  cleaned  bottles  were  to  be 
found  in  every  bazaar  and  cantonment.  As  supplied  to  soldiers, 
however,  in  barracks  and  under  supervision,  aerated  waters  were 
usually  unobjectionable,  the  soldier  frequently  purchased  ihf-se 
drinks  in  bfizaars  and  villages. 

He  was  not  satisfied  with  the  system  of  water  filtration  as 
existing  in  cantonments.  The  Macnamera  filter  may  be  theoreti- 
cally perfect,  but  the  filtering  media  for  charging  it  is  open  to 
many  objections.  Chaicoal  and  sand  for  the  purpose  was  ob- 
tained from  the  Commissariat  Department.  The  requisition,  after 
being  passed  by  the  officer  in  charge,  was  sent  for  compliiince 
to  one  of  the  subordinates,  who  passed  it  to  the  Babu,  who  passed 
it  to  some  one  else,  until  it  came  into  the  hands  of  a  coolie,  who 
collected  the  sand  from  the  nearest  river-bed.  It  was  open  to 
any  one  to  satisfy  himself  as  to  the  impurity  of  sand  so  supplied  ; 
after  washing  for  seveial  hours,  probably,  sufficiently  pure  sand 
could  be  obtained.  He  asked  if  this  was  ever  carried  out  in 
barracks.  Could  it  be  carried  out  on  field  service  in  McDermot 
filter  supplied  for  tiie  use  of  troops  and  hospitals  ? 

He  well  remembered  the  late  Lord  Napier  of  Magdala,  during 
one  of  his  inspections,  ordering  an  analysis  of  the  filtered  water 
from  the  old-fashioned  chatlie  filter,  with  the  result  that  the 
filtered  water  was  found  to  be  more  impure  than  the  unfiltered 
water  in  the  upper  chattie. 

He  believed  that  in  many  cases  the  filtered  water  from  the 
Macnamara  filter  would  give  the  same  result. 

Surgeon-Major  A.  M .  Davies,  A.  M.  S.,  agreed  with  all  that 
had  been  said  by  Surgeon-Major  Ranking  as  to  the  diffusion  of 
enteric  fever.  With  regard  especially  to  the  pollution  of  noil 
by  enteric  stools,  he  considered  that  the  present  system  of  dis- 
posal of  excreta  was  fraught  with  great  danger  :  it  was  extreme- 
ly doubtful  whether  the  disinfection,  as  practised,  of  the  stools 
of  patients  known  to  be  suffering  from  the  disease  was  in  all 
cases  effectual  ;  and  in  cases  not  }'et  diagnosed  as  su  'h,  this 
inefficincy  was  probably  greater.  Sterilisation  by  heat  would 
be  the  best  method.  Even  then  the  soil  would  be  polluted  by 
stools  of  patients  passed  before  their  admission  to  hospital.  As 
to  infection  by  milk,  it  was  to  be  feared  that  so  long  as  regi- 
mental dairies  are  conducted  in  such  a  way  as  to  allow  of  the 
entrance  of  milk  from  the  bazaar,  either  for  drinking  or  for  butter- 
making,  infection  from  this  source  would  he  not  only  possible 
but  probable.  Nothing  short  of  complete  Europe.in  supervision 
of  the  feeding,  watering,  and  milking  of  the  cows,  and  absolute  ex- 
clusion of  bazaar  milk,  could  make  a  dairy  entitled  properly  to 
be  called  a  regimental  dairy  ;  otherwise  it  was  a  delusion  and  a 
snare,  the  more  dangerous,  because  a  false  feeling  of  security 
was  produced  bj'  the  name.  As  to  incidence  of  enteric  fever 
on  teetotalers,  or,  more  correctly,  on  men  belonging  to  the  Temper- 
ance Association,  so  far  the  figures  obtainable  did  seem  to  show 
that  there  was  a  greater  liability  in  these  men  to  the  disease.  No 
one  could  suppose  that  this  was  due  to  their  abstinence  fiom 
alcohol  ;  and,  perhaps,  it  was  not  so  much  that  they  drink  more 
water  than  non-abstainers,  or  that  the  food-supplies  partaken  of  hy 
them  (in  the  Temperance  Room)  were  not  always  above  suspicion. 
A  small  epideimic  lately  seemed  to  be  due  to  cakes,  supplied  only 
to  Temperance  men,  and  baked  under  filthy  conditions.  It  had  been 
recently  shown  that  the  heat  of  ordinary  baking  does  not  suffice 
to  deslroy  pathoginic  bacteria  in  every  case:  bread,  cakes,  etc., 
must  therefore  be  looked  on  as  possible  sources  of  infection,  and 
the  water  employed  in  their  preparation  carefully'  protected 
from  pollution.  With  regard  to  filters,  the  Macnamara  filter  was 
complicated  and  unsatisfactory,  and  as  at  present  used,  of  only 
slight  advantage,  if  any,  in  the  purification  of  water.  It  was 
in  no  sense  a  purifier  as  regards  bacteria,  and  although  animal 
charcoal  was  a  powerful  oxidiser,  its  power  v?as  not  lasting,  and 
the  charcoal  should  be  reburnt  more  often  than  was  the  case.  The 
supervision  of  the  working  of  the  filter  also  required  more  care 
than  was  at  present  generally  exercised.  A  Chamberlnnd  filter 
would  be  preferable  in  almost  every  way.  Fatigue  w  as  a  likely  pre 
disposing  cause  for  enteric  fever  in  the  young  and  newly-arrived 
soldier,  who  was  inexperienced  in  all  measures  of  self-preservation 
from  disease.    The  possibility  of  evolution  of  pathogenic  proper 
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lies  in  the  t3-plioid  bacillus  was  not  to  be  lost  sight  of  ;  in  fact, 
Murchison's  pathogenic  theory,  viewed  in  the  light  of  recent 
bacteriological  research,  received  fresh  support,  the  idea  of  evolu- 
tion being  substituted  for  that  of  the  de  novo  origin  of  the 
disease. 

Surgeon-Captain  0' Gorman  said  that  his  experience  among 
European,  as  well  as  native,  soldiers  was  wide,  and  he  might 
claim  to  have  a  fair  knowledge  of  their  lives,  their  hubits  and 
customs.  He  did  not  know  what  theory  Dr.  Freyer  had  as  to 
the  association  of  enteric  fever  with  teetotalism,  or  how  he 
accounted  for  the  supposed  lesser  susceptibility  of  non-abstainers. 
The  statistics  he  had  quoted  were  far  too  small  for  any  rational 
conclusions  to  be  based  upon,  and  there  was  great  risk  in  making 
genera!  conclusions  from  particular  and  isolated  instances.  There 
was  no  single  thing  which  alone  caused  enteric  fever.  Where 
we  had  to  look  for  the  propagation  of  enteric  fever  was  the 
contamination  of  atmosphere,  of  soil,  and  of  the  sub-soil  water. 
Grass  farm  in  cantonments  were  one  great  source  of  such  con- 
tamination. Night-soil  trenching,  as  usually  carried  out,  was 
another.  When  medical  officer  of  a  native  cavalry  and  an  in- 
fantry regiment  in  Allahabad  he  had  occasion  to  bring  frequently 
to  notice  that  the  dhohis  washed  the  clothes  of  European  soldiers 
in  the  foulest  ponds,  black  and  bubbling  with  decomposition,  ancf 
with  catchment  areas  distinctly  feecally  contaminable,  and  also 
receiving  the  drainage  from  the  bazaar.  It  should  be  more 
widely  known  that  thedhobis  in  Calcutta  and  all  over  India  wash 
and  bleach  clothes  in  the  urine  of  horses  and  other  animals,  and 
this  was  another  suggestion  as  to  the  propagation  of  disease. 
The  milk  supervision,  even  when  nominally  European,  in  regi- 
ments, was  very  defective  and  unreliable.  As  regards  abstain- 
ers, he  presumed  the  suggestion  was  that  they  were  thiistier 
and  drank  more  than  non-abstainers,  and  consequently  laid  them- 
selves more  open  to  attack.  This  he  thought  was  not  correct. 
The  natives  of  this  country  were  abstainers  and  they  could  do 
an  immense  amount  of  physical  labour  without  exhibiting  dis- 
tress for  want  of  water.  Palki  and  doolie  bearers,  travelling 
villagers,  shikaris  and  mountaineers  in  the  hottest  weatiier  never 
experience  half  the  thirst  that  Europeans  and  non-abstainers  did. 
Again,  as  regards  aerated  waters,  it  was  a  question  whether  the 
enteric  bacillus  could  live,  thrive,  and  multiply  in  an  atmosphere 
of  carbonic  acid  and  under  the  pressure  at  which  it  existed  in 
such  waters.  The  acid,  again,  of  lemonade  and  the  like  might 
not  be  conducive  to  its  life.  Certainly  it  had  been  shewn  recently 
that  citric  acid  and  probably  tartaric  acid  destroyed  cholera 
germs,  and  he  presumed  the  enteric  germ  would  also  suffer,  so 
that  these  acidulated  waters  would  be  beneficial  rather  tiian 
otherwise.  When  civil  surgeon  of  Midnapore  during  the  last 
year  he  had  had  the  opportuinty  of  introducing  varic  us  sanitary 
improvements  connected  with  the  water-supply  in  the  Central 
.Jail  (population  900  ).  The  great  defect  was  boiling  the  water 
before  filtration,  and  the  consequence  was  partly  due  to  this 
that  an  epidemic  of  bowel  disorder  broke  out,  and  the  mortality 
rose  higher  than  in  some  previous  years. 

Recently  Larymore's  boiler  had  been  introduced,  which  announ- 
ces by  sounding  a  whistle  that  the  water  has  reached  boiling 
point  ;  since  its  introduction,  though  not  altogether  due  to  it, 
the  sickness  and  mortality  lists  had  decreased  wonderfully, 
Herein  lay  a  suggestion  for  introducing  boiling  arrangements  for 
water  prior  to  filtration  in  the  barracks  of  European  soldiers. 
The  general  excreta  of  the  jail  were  thoroughly  intermixed  with 
dry  earth  previous  to  trenching,  and  all  the  hospital  excreta  were 
removed  through  a  separate  opening  and  cremated.  Strange  to 
say,  the  sweepers  were  never  ill,  and  were  among  the  healthiest 
and  strongest  in  the  jail.  The  plan  of  burying  excreta  in  deep 
trenches,  where  neither  the  air  nor  the  sun  can  affect  it,  was 
much  to  be  condemned.  He  had  seen  two  cases  of  enteric 
fever  in  natives,  one  in  a  girl,  aged  ten,  with  very  typical 
temperature,  and^  the  other  in  a  sepoy  with  hajmorrhage  from  the 
bowel.  In  neither  was  there  any  eruption.   Both  recovered. 

Surgeon- Major  Tuohy,  in  reply  to  a  qiiestion,  said  that  as  the 
thermometer  in  the  institution  was  broken,  he  had  no  means  of 
knowing  positively  that  the  temperature  remained  from  6-30 
to  10-45  P.M.  between  112°  and  111°2'  F.,  but  there  was  no 
question  that  on  subsequent  occasions  the  temperature  often 


was  between  117"  and  114°F.  for  twenty  minutes  or  more,  and 
it  was  just  a  question  if  such  a  temperature  for  even  such  a 
short  tinjc  several  times  repeated  would  not  have  as  dangerous 
an  effect  on  the  nervous  centres  as  a  temperature  of  111''  or 
112°F.  for  four  hours.  His  own  experience  of  hyperpyrexia 
Only  extended  to  three  other  cases  :  One,  in  typhoid  fever,  the 
temperature  went  up  to  lu9''F.,  with  death  in  four  hours  :  the 
second,  in  a  case  of  intermittent  fever,  where  the  temperature 
rose  to  108°F.,  with  death  in  eleven  hours  ;  and  the  third,  in  a 
case  of  sunstroke,  when  the  temperature  went  to  lOQ^F.,  with 
death  in  under  an  hour.  The  two  former  cases  were  Europeans, 
in  both  of  whom  active  hydropathic  measures  were  taken  with- 
in, in  the  first  case,  one  hour,  and,  in  the  latter,  in  about  one- 
and-a-half  hours  from  the  onset  of  the  hypeipyrexia  without 
influencing  the  fatal  result. 


SUGGESTIONS  FOR  A  NEW  CLASSIFICATION 
OF  THE  INDIAN  FEVERS. 

BY  RONALD  BOSS, 
Surgeon- Major,  I.  J/.  S, 

The  o^.  /"ortunity  afforded  by  the  holding  of  the  first 
Medical  Congress  in  India,  following,  as  it  does,  the  uni- 
versal acceptation  of  the  great  discovery  of  M.  Laveran, 
should  not  be  lost,  I  think,  for  pressing  upon  the  pro- 
fession the  necessity  which  exists  for  a  reform  in  our 
ideas,  our  classification,  and  our  treatment  of  Indian 
fevers.  J^y  the  Indian  fevers  I  mean  those  which  are 
usually  returned  under  the  two  heads  of  malarial  and 
simple  continued  fever.  The  subject  is,  perhaps,  the 
most  important  one  in  the  whole  range  of  tropical 
medicine.  In  the  year  1892,  for  example,  these  fevers 
caused  the  death  of  more  than  four-and-a-half  millions 
of  people  in  India,  that  is  to  say,  six  times  the  number 
of  deaths  caused  by  cholera,  twelve  times  the  number 
caused  by  dysentery  and  diarrhoea  together,  and  no  less 
than  two-thirds  of  the  total  of  deaths  in  the  country. 
The  admissions  in  the  army  and  the  publicjails  number- 
ed no  less  than  43  per  cent,  of  all  the  admissions  put 
together.  Yet,  in  spite  of  this  frightful  sickness  and 
mortality,  not  much  has  been  done  toward  obtaining  a 
more  scientific  knowledge  of  these  diseases.  Our  clas- 
sification of  them  instituted  many  years  ago,  even  before 
the  time  of  Martin  and  Maclean,  even  before  the  discovery 
of  typhoid  fever,  is  now  fully  admitted  to  be  very  unsatis- 
factory, while  our  treatment  remains  in  consequence 
formal  and  often  perhaps  incorrect.  The  real  truth 
appears  to  be  that,  under  the  heads  of  malarial  and 
continued  fever,  a  number  of  diseases,  which  may  be  of 
quite  different  origins,  have  to  be  returned.  It  is  not 
very  long  since  that  Surgeon-General  Eice,  writing  in 
the  sanitary  report  of  the  Government  of  India,  remind- 
ed us  forcibly  of  this  fact  :  "  The  anomalous  clinical 
and  pathological  character  of  Indian  fevers,"  he  says, 
"raises  the  suspicion  that  much  remains  still  to  be  done 
in  differentiation  of  them.  As  happened  in  the  case  of 
typhus  and  typhoid  in  Europe,  a  time  may  come  when 
men  will  wonder  how  certain  Indian  fevers  came  to  be 
confused  one  with  another  and  lumped  together. 
Though  medical  oflicers  are  obliged  to  return  all  cases 
of  fever  under  one  or  other  of  the  headings  laid 
down  in  the  official  nomenclature,  they  are  not  bound 
to  classify  them  in  exactly  the  same  way  in  their  heads."' 
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Nothing  but  confusion  and  error,  I  venture  to  say,  can 
arise  from  a  system  where  we  are  compelled  to  think 
one  thing  and  to  certify  another.  Undoubtedly  our 
classification  ought  to  be  revised,  as  soon  as  possible, 
into  some  accordance  with  modern  discoveries  and 
thoughts.  Before,  however,  proceeding  to  suggest  how 
this  can  best  be  done,  I  will  venture  to  discuss  two 
great  sources  of  error  or  misapprehension  which,  it  has 
long  appeared  to  me,  have  chiefly  hindered  advance  in 
the  subject.  I  mean  first  the  reckless  use  of  the  word 
"malaria  ; "  and,  secondly,  the  fallacy  of  a  system  of  clas- 
sification founded  on  mere  thermometric  types  of  fever, 
such  as  continued  fever,  remittent  fever,  and  febricula. 

1, — Abuse  of  the  word  "Malaria." 
By  the  term  "malarial  fever"  most  people  understand 
merely  a  fever  or  a  disease  of  a  certain  type.  Unfor- 
tunately, however,  the  word  implies  more  than  this  ;  it 
implies  that  the  fever  of  that  type  has  been  caused  in  a 
certain  definite  way.    AVhen  we  call  intermittent  and 
remittant  fevers  "malarial,"  we  imply  that  they  are  due 
to  a  specific  poison  which  is  diffused  in  the  air  or  water  of 
a  locality.  Now,  what  is  precisely  the  nature  of  the  idea 
which  lies  at  the  bottom  of  our  definitions  of  this  mala- 
rious po'son  ?   In  what  respect  does  a  malarious  poison 
differ  from  another — zymotic  poison  for  instance?  When 
we  come  to  sift  the  question  carefully  in  our  minds,  we 
shall  see  that  we  mean  by  malaria,  a  poison  which  is  not 
communicated  from  man  to  man,  but  which  emanates 
spontaneously  from  the  soil  or  from  the  vegetation  of 
the  locality.    By  a  malarious  jungle  or  marsh,  we  mean 
one  which  is  capable  of  infecting  men  with  a  specific 
poison  of  its  own  spontaneous  production.    A  perfectly 
uninhabited  country,  for  instance,  may,  we  imagine,  be 
malariouF.    Unlike  the  poison  of  cholera  or  typhoid, 
that  of  malaria  is  not  supposed  to  be  conveyed  by  pre- 
viously infected  persons ;  unlike  that  of  small-pox  or  scar- 
latina  it  is  not  supposed  to  be  propagated  by  direct  con- 
tagion ;  unlike  filarise  and  other  entozoa,  it  is  not  sup- 
posed to  pass  from  man  to  man  through  an  intermedial 
host.    In  short,  by  malaria,  we  mean  a  spontaneous  en- 
demic poison,  not  a  derivative  endemic  one  ;  and  the 
distinction  is  of  the  utmost  importance  in  theoretical, 
practical,  and  preventive  medicine.    For  instance,  when 
we  see  in  the  annual  sanitary  return  that  no  less  than 
43  per  cent,  of  the  total  sickness  in  India  was  caused  by 
malaria,  we  understand  that  this  truly  terrible  amount 
of  disease  was  due  simply  to  a  spontaneous  poisonous 
product  of  the  soil,  by  no  means  a  poison  derived  from 
filth,  sewage,  or  simple  contagion. 

Such  is  the  strict  definition  of  the  word  malaria,  and 
such  is  the  conclusion  we  find  ourselves  landed  in  when 
we  apply  it  strictly  to  our  statistics.  Fortunately,  it  may 
be  seriously  contested  whether  all  the  cases  of  fever  which 
are  now  returned  under  the  head  of  ague  are  malarial 
at  all.  It  is,  indeed,  very  possible  that  such  a  spon- 
taneous endemic  poison,  as  we  call  malaria,  does  exist  ; 
but  those  who  imagine  that  its  existence  has  been 
definitely  demonstrated  are  mistaken.  The  theory  of 
the  malarial  origin,  in  the  above  sense,  of  any  fever, 
has  not  yet  been  proved  ;  it  is  still  under  discussion. 


It  cannot  be  said  that  our  knowledge  of  the  cause  of 
fevers  in  this  country  is  either  so  exact  or  so  certain 
as  to  warrant  us  in  stating  that  the  majority  of  them 
are  due  to  a  spontaneous  poison  rather  than  to  one 
which  has  been  introduced  into  drinking  water,  say, 
by  a  previously  infected  person.    Suppose,  for  example, 
that  a  regiment  is  quartered  on  active  service  in  some 
remote  jungle  village,  where  it  is  attacked  by  fever  ; 
how  are  we  to  decide  whether  the  disease  is  due  to  a 
spontaneous  endemic  poison  or  to  a  pollution  of  the 
drinking  water  by  generations  of  the  inhabitants  of 
the  place  ?   Again,  a  ship  goes  to  a  tropical  port  and 
the  men  are  seized  with  fever  ;   but  how  are  we  to 
know  whether  it  is  due  to  a  malarious  wind  blowing  off 
shore,  or  to  the  milk,  water  and  vegetables  which  are 
almost  always  supplied  to  the  crew  as  soon  as  the  ship 
casts  anchor.    Such  cases  are  continually  cited  to  prove 
the  existence  of  a  true  malaria  poison  ;  but,  evidently', 
a  most  searching  analysis  is  required  in  order  to  come 
at  the  exact  truth.    Are  such  investigations  numerous 
enough  to  enable  us  to  pronounce  so  distinctly  on  the 
matter  as  to  consider  malaria  responsible  for  nearly 
half  the  sickness  in  the  country  ?   1  do  not  think  so. 
Consider  now  that  form  of  Indian  fever  in  which  we 
actually    know  the    pathogenic    organisni — I  mean 
Laveran's    disease.    The  parasite  has  not  yet  been 
found  either  in  air  or  in  water  ;  it  is  not  yet  known  to 
possess  any  stage  in  its  life-history  during  which  it 
occupies  an  intermedial  host,  and  we  cannot  cultivate 
it  with  facility  as  we  ought  to  be  able  to  do  if  it  grows 
naturally  on  decaying  vegetation.    On  the  contrary,  it 
is  shown  by  experiment  to  be  communicable  directly 
from  man  to  man.    in  short,  Laveran's  disease,  which 
has  now  been  shown  to  be  synonymous  with  most 
forms  of  intermittent  fever,  has  not  yet  been  proved  to 
be  a  malarial  fever  at  all  ;  and  the  same  applies  with 
greater  force  to  those  other  fevers  of  which  we  really 
know  so  little  that  we  may  confess  to  knowing  nothing. 
Of  course  malaria  may,  and  probably  does,  exist.  What 
I  mean  to  say  is  that  we  have  no  right  yet  to  make 
its  existence  one  of  the  axioms  of  medical  science  ;  we 
have  no  right  to  apply  the  word  yet  to  the  vast  major- 
ity of  Indian  fevers,  nor,  on  strength  of  it,  to  pour  in 
our  quinine  and  sit  down  to  await  the  result.  At 
present  the  term  is  so'  much  abused  that  instead  of  en- 
deavouring  to  discover  the  real  cause  in  every  case,  as 
we  ought  to  do,  we  satisfy  ourselves  too  often  with 
writing  "  malarial  fever  "  on  the  bed-head  ticket. 

2.— Fallacy  of  a  Classification  founded  on 
Mere  Thermometrio  Types. 

The  weakness  of  the  present  system  of  classification 
cannot  be  exibited  better  than  by  asking  a  single 
question.  It  is  this  :  If  intermittent  and  remittent 
fevers  are  malarial,  why  are  not  continued  fevers  and 
febriculee  ?  By  what  powers  of  reasoning  or  investi- 
gation are  we  enabled  to  make  such  a  distinction  ? 
Obviously  a  continued  fever  has,  so  far  as  we  know,  just 
as  much  right  to  be  considered  a  malarial  fever  as  a 
remittent  or  even  intermittent  fever  has.  But  to  go 
beyond  this,  it  may  be  doubted  whether  we  can  base 


SUG-GESTrONS  FOR  A  NEW  CLASSIFICATION  OF   INDIAN  FEVERS.  391 


any  useful  classification  on  such  types  as  these.  Put- 
ting aside  true  cases  of  intermittent,  the  other  fevers 
are  seen  to  be  so  much  confused  together  that  such  a 
classification  is  impracticable  in  the  majority  of  cases, 
even  if  it  were  advisable.  It  is  very  difficult  to  draw- 
any  hard-and-fast  line  between  continued  fevers,  re- 
mittent fevers,  and  even  some  fevers  of  quotidian  ague. 
Looking  over  my  own  collection  of  cases,  1  find  it  very 
difficult  to  state,  even  now  that  the  cases  are  finished 
and  complete,  which  belonged  to  any  particular  class. 
While  the  cases  were  in  progress,  it  was  generally 
quite  impossible  to  do  so.  With  respect  to  those 
fevers,  which  last  only  a  day  or  two,  and  which,  neverthe- 
less, make  up  the  bulk  of  admissions,  it  is  simply  im- 
possible to  decide  by  the  chart  alone  whether  they  are 
febriculse  or  short  attacks  of  ague.  Medical  officers, 
in  fact,  return  them  just  as  they  please.  Nor  are  we 
much  helped  by  a  consideration  of  such  secondary 
symptoms,  as  rigors,  enlarged  spleen,  and  intestinal 
symptoms,  none  of  which  ^-e  found  affiliated  very 
exactly  with  any  particular  type  of  fever.  These 
things  are  a  matter  of  universal  experience  in  India. 
Every  day  we  see  cases  so  irregular  or  so  brief  that  it 
is  not  practicable  to  classify  them  in  the  manner  sug- 
gested by  the  official  nomenclature.  It  is  all  very 
well  to  suy  that  we  ought  to  arrange  them  under  one 
or  other  of  the  headings  given  there,  but  the  thing 
cannot  be  done  ;  it  is  impossible.  Sometimes,  it  is 
true,  we  get  a  typical  case,  but  in  the  majority  of  in- 
stances we  are  left  simply  at  a  loss  how  to  decide. 
Supposing,  however,  such  a  classification  to  be  prac- 
ticable, is  it  to  be  recommended  in  theory  ?  It  is  not 
necessary  to  say  much  on  this  score,  for  it  is  always 
possible  that  two  cases  which  present  very  similar 
charts  may  have  different  causes,  while  others  which 
present  different  charts  may  have  the  same  cause.  In 
fact,  a  classification  founded  on  mere  thermometric 
types  is  not  nearly  either  precise  or  trustworthy  enough 
to  be  of  any  practical  or  theoretical  use. 

3. — The  True  Peinciplb  of  Classification. 
The  discovery  of  Laveran  enables  us  to  divide  the 
Indian  fevers  at  once  into  two  great  groups  :  those 
which  show  the  parasite  in  the  blood  and  those  which 
do  not.  It  is  necessary  to  refer  to  the  work  which  has 
already  been  done  in  India  in  this  direction.  In  1887 
Dr.  Vandyke  Carter  confirmed  Laveran's  discovery  for 
this  country.  He  made  a  careful  analysis  of  seventy- 
seven  cases  of  ague,  remittent  and  continued  fever,  out  of 
which  nine  only,  or  1  ['7  per  cent,  were  found  to  have  the 
parasite,  a  very  small  percentage.  At  that  time,  however, 
the  theory  had  not  undergone  the  development  it  has 
since  reached,  so  that  the  numbers  may  be  well  too  small. 
Following  Carter,  several  essays  have  appeare'l  on  the 
subject,  in  which  unfortunately  the  results  have  been 
entirely  vitiated  by  certain  errors  of  identification. 
Objects  have  been  described  as  forms  of  the  parasite 
which  have  no  relation  to  it,  but  which  have  led  to  the 
startling  assertion  that  87  per  cent,  of  all  our  fevei's  are 
•due  to  it.  These  results  have  been  even  accepted  in 
Europe  in  some  quarters,  but  should  be  guarded  against 


as  giving  a  very  erroneous  view  of  the  real  state  of 
the  case.  Photomicrographs  illustrating  many  of  the 
pseudo-parasites  were  shown  by  the  author.  Dr.  Carter's 
essay  remains  then  the  most  trustworthy  work  which 
has  yet  appeared  in  India  on  the  subject.  Many  think 
that  his  estimate  is  a  great  deal  too  small,' because 
almost  every  case  which  arrives  in  Europe  from 
India  contains  the  parasite.  It  may  happen,  however, 
that  those  slighter  cases  of  fever,  which  fill  our  hospi- 
tals in  India,  and  which,  perhaps,  are  not  cases  of 
Laveran's  disease,  recover  during  the  voyage  home. 
It  is  needless  to  say  that  the  question  is  of  such  para- 
mount importance  that  until  it  is  answered,  further 
progress  in  the  subject  will  be  out  of  the  question. 

Suppose  then  that  Carter's  estimate  is  right,  and  that 
1 2  per  cent,  of  our  fevers  are  due  to  Laveran's  disease, 
how  _  are  the  others,  we  may  ask,  to  be  dealt  with  and 
classified  ?  There  is  only  one  sound  principle  to  go 
upon,  and  that  is,  a  general  study  of  ailihe  symptoms 
which  a  given  case  presents.  The  ideas  concerning 
malaria  must  be  laid  aside,  together  with  all  trust  upon 
the  thermometric  types.  I  myself  have  taken  much 
interest  in  the  subject  for  many  years,  and  have  done 
everything  in  my  power  to  obtain  some  clue  which 
may  enable  us  to  reach  some  useful  classification.  The 
actual  causes  are,  of  course,  probably  multifarious. 
Some  of  the  fevers  have  been  attributed  to  Carter's 
form  of  intestinal  ulceration,  others  to  abortive  or 
a  typical  typhoid,  others  to  the  toxic  effect  of  the  bacillus 
coli  and  the  typhoid  bacillus,  and  so  on.  I  think,  how- 
ever, that  we  can  divide  these  fevers  into  two  well- 
marked  classes  without  referring  to  any  theoretical 
considerations.  The  division  is  certainly  very  useful  in 
practice,  and  depends  upon  the  presence  or  absence  of 
such  intestinal  symptoms  as  abdominal  tenderness, 
tympanitis,  diarrhoea  and  pultacious  stools.  They  are 
found  in  so  many  cases  and  are  often  so  acute  and 
permanent  as  to  strike  us  with  the  thought  that  the 
real  disease  may  He  here,  and  that  the  fever  may  be  due 
to  some  morbid  process  in  the  intestines.  Those  cases 
of  fever  then,  which  are  not  due  to  Laveran's  parasite, 
and  which  show  any  intestinal  symptoms,  should,  I  am 
inclined  to  think,  be  treated  as  if  they  were  intestinal 
diseases.  There  are  many  facts  which  point  in  this 
direciion,^  such  as  the  well-known  connection  of  tropical 
fevers  with  diarrhosa  and  dysentery,  the  wonderful 
prevalence  of  intestinal  worms  in  India,  the  powerful 
effect  of  purgatives  in  these  diseases.  In  1892  and  1893 
I  made  along  series  of  observations  upon  the  usefulness 
of  intestinal  treatment  and  careful  dieting  upon  such 
cases  of  fever,  occurring  both  among  natives  and 
Europeans.  _  It  is  difficult,  of  course,  to  reach  definite 
results  in  this  manner  ;  but,  on  the  whole,  I  think  that 
such  a  course  of  treatment  is  certainly  preferable  to  the 
simple  quinine  treatment.  The  following  curious  fact 
points  the  same  way.  Considering  the  coarseness  of 
Indian  food  and  the  badness  of  Indian  water,  we  should 
expect  a  much  greater  degree  of  enteritis,  typhhtis,  and 
colitis  in  this  country  than  in  England,  just  as  there  is 
undoubtedly  more  diarrhoea  and  dysentery  But  wha 
is  the  case  ?  On  a  study  of  statistics  I  find  that  th 
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mortality  is  actually  greater  in  England,  while  in 
St.  Bartholomew's  Hospital  in  1892,  ten  times  as  many 
cases  per  cent,  were  admitted  for  these  diseases  as  were 
admitted  in  the  army  and  jails  in  India.  This  fact 
merely  suggests  that  a  large  number  of  cases  of  enteritis 
in  this  country  are  returned  under  some  other  head, 
probably  ague.  1  have  little  doubt  that  many  of  our 
so-called  febriculse  are  only  instances  of  catarrhal 
enteritis. 

4. — Proposed  Alterations  in  the  Classification. 

The  approaching  decennial  revision  of  the  nomencla- 
ture will,  let  us  hope,  give  us  a  better  classification. 
The  only  one  practicable  seems  to  be  the  following : — 

Under  heading  23,  "  malarial  fever "  should  be 
changed  into  Laveran's  disease,  or  some  equivalent, 
which  should  clearly  express  that  only  cases  which  are 
caused  by  the  parasite  should  be  entered  here. 

Under  heading  16,  "  simple  continued  fever  "  should 
be  changed  into  "  fever  "without  any  qualifying  phrase, 
but  with  the  following  sub-headings  :  (a)  fever  with 
intestinal  symptoms;  (6)  fever  with  enlarged  spleen;  (c) 
fever  with  other  concurrent  symptoms  (specifying 
them)  ;  {d)  fever  without  any  concurrent  symptoms.  The 
word  "  fever  "  should  be  defined  as  "  fever  which  is  not 
clearly  of  the  nature  of  any  other  fever  given  in  the 
nomenclature." 

In  conclusion,  I  hope  that  the  great  opportunity  of 
the  first  Congress  in  India  will  be  taken  to  urge  upon 
the  authorities  the  necessity  for  recognisinar  Laveran's 
discovery  in  the  official  statistics  and  returns.  If  it  be 
impossible  to  introduce  Laveran's  disease  at  once  into 
the  nomenclature,  it  should  at  least  be  ordered  that  the 
name  "  malarial  fever  "  shall  be  applied  only  to  tliose 
cases  in  which  the  pa'  asite  is  found  in  the  blood. 
Though,  I  suppose,  it  will  be  a  long  time  before  the 
confusion  attending  our  present  ideas  on  Indian  fevers 
are  swept  away,  it  is  none  too  soon  now  that  the  dis- 
covery has  been  made  for  fourteen  years,  that  medical 
officers  should  be  encouraged  to  examine  the  blood  in 
all  fever  cases.  The  official  recognition  of  the  parasite 
will  mark  a  new  era  in  our  treatment,  understanding, 
and  classification  of  these  diseases,  and  will  show  at 
least  that  we  are  alive  to  the  value  of  so  great  a 
discovery. 


NOTE  ON  THE  DIAGNOSIS  OF  INDIAN 
FEVERS. 

BY  G.  HARIilSON  YOUNGE,  F.R.,  C.S.I., 
Surgeon-Major,  A.M.S, 

Even  a  cursory  study  of  the  able  reports  of  the 
Sanitary  Commissioners  with  the  Government  of  India 
is  sufficient  to  show  the  marked  differences  of  opinion 
which  exist  amongst  medical  officers  on  the  subject  of 
Indian  fevers.  A  perusal  of  these  reports — containing, 
as  they  do,  extracts  from  the  annual  returns  of  medical 
officers  throughout  India — shows  clearly  that  many 
fever  cases,  which,  in  one  station,  are  diagnosed  as 
enteric,  are,  in  a  second,  returned  as  remittent,  and,  in  a 


third,  as  simple  continued  fever.  Under  these  circum- 
stances it  is  both  interesting  and  important  to  consider 
the  causes  which  occasion  these  differences  of  opinion. 

1.  The  first  and  most  important  of  these  would 
appear  to  be  the  absence  of  a  definite  conception  as  to 
the  clinical  history  of  simple  continued  fever.  If  an  ' 
examination  of  notes  and  temperatvire  charts  is  made,  it 
will  be  found  that  the  majority  of  cases  of  so-called 
simple  continued  fever  extend  over  periods  varying 
from  three  to  six  weeks,  and  that  some  of  them  present 
one  or  more  relapses.  The  following  extract  from  an 
annual  return  of  sick  illustrates  this  in  concise  and  for- 
cible language :  "  Some  of  the  cases  shown  as  simple 
continued  fever  were  probably  eases  of  enteric,  but  they 
were  of  such  doubtful  character  that  the  disease  was 
not  changed.  Some  of  them  were  exceedingly  severe 
and  prolonged,  but  at  no  time  presented  the  clear  and 
undoubted  symptoms  of  enteric  fever,  such  as  diarrhcea, 
spots,  abdominal  tenderness,  and  the  temperatm^es  were, 
in  some  cases,  very  irregular  and  peculiar,  so  that  only 
those  cases  are  shown  as  enteric  fever  in  which  the 
symptoms  were  characteristic  and  the  diagnosis  certain." 

Febriculse  or  simple  continued  fever  is  defined  in 
Uuain's  Dictionary  of  Medicine  as  "  simple  fever  of  one 
or  not  more  than  a  few  days'  duration  :  not  attended  by 
any  definite  organic  lesion;"  and  in  the  nomenclature 
of  diseases  as  "  continued  fever  having  no  obvious  dis- 
tinguishing character."  It  is  difficult  to  see  how  cases, 
which  extend  from  three  to  six  weeks,  which  are  exceed- 
ingly severe  and  prolonged,  or  which  present  marked 
intestinal  ulceration,  can  be  included  under  these  defini- 
tions. If  scientific  terms  are  to  have  any  value  what- 
ever, the  name  "  simple  continued  "  must  be  restricted  to 
those  cases  of  fever  which  are  caused  by  exposure  to 
heat  or  cold,  which  are  unattended  by  any  special 
lesion,  and  which  terminate  in  from  one  to  six  or 
seven  days. 

2.  It  is  customary 'with  many  medical  officers  in 
India  not  to  return  fever  cases  as  enteric,  unless  the 
symptoms  are  absolutely  pathognomic.  "Whilst  freely 
admitting  that  the  clinical  history  of  all  other  diseases 
may  present  great,  and  oftentimes  startling,  variations, 
they  deny  a  similar  liberty  to  enteric  fever.  They 
will  admit,  for  instance,  that  small-pox  may  occur 
without  the.  intense  lumbar  pain,  without  the  nausea 
and  vomiting,  without  the  pustular  eruption  ;  that  scar- 
latina may  exist  without  the  sore-throat,  without  the 
scarlet  rash,  without  the  desquamation ;  that  pneumonia 
may  be  present  without  the  cough,  wdthout  the  rusty 
expectoration,  without  any  of  its  distinctive  physical 
signs,  and  so  on  throughout  the  whole  nomencla- 
ture of  diseases.  And,  yet,  whilst  allowing  the  possi- 
bility of  marked  variations  in  all  other  diseases,  they 
deny  a  like  possibility  in  the  case  of  enteric  fever.  Dis- 
tinguished as  are  the  names  of  many  of  those  who  have 
supported  this  opinion,  I  cannot  but  differ  from  them  ; 
for  experience  in  India  has  taught  me  that  the  clinical 
history  of  the  majority  of  cases  of  enteric  fever  varies 
within,  by  no  means,  narrow  limits,  and  that  it  is  excep- 
tional to  see  a  case  which  presents  all  the  classical  symp- 
toms.   Indeed,  it  is  difficult  to  see  on  what  grounds 
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the  opinion  that  enteric  fever  must  present — a  never 
varying  clinical  history  is  founded.  It  would  be  as 
logical  to  suppose  that  all  the  children,  begotten  of  the 
same  parents,  must  of  necessity  resemble  each  other  in 
character,  disposition,  and  features,  as  that  all  the  cases 
of  enteric  fever  must  present  precisely  the  same  symp- 
toms. All  the  chUdi'cu  of  a  family  spring  from  the 
same  germinal  vesicles,  as  do  all  the  cases  of  enteric 
fever  spring  from  the  same  genus  of  specific  poison. 
Even  in  the  largest  human  families,  each  member  may 
differ  widely  bo  h  in  disposition  and  features  from  his 
brothers  and  sisters,  bat  we  would  not  on  those  grounds 
maintain  that  they  could  not  belong  to  the  same  family. 
In  the  same  way  cases  of  enteric  fever,  both  in  the 
tropics  and  in  temperate  climates,  often  differ  remark- 
ably from  the  family  type,  but  we  should  not  on  that 
account  refuse  to  give  them  their  proper  name. 

3.  An  opinion  is  still  prevalent  in  India  that  ulcera- 
tion of  Peyer  s  patches  may  occur  in  other  diseases  than 
enteric  fever.  This  is  very  clearly  shown  in  a  report 
on  eight  fatal  cases  of  fever  amongst  natives.  The 
lesions  f  oimd  in  the  intestines  are  variously  described  as 
follows :  "  Peyer's  patches  were  much  enlarged ;  several 
were  ulcerated,  three  so  deeply  that  perforation  seemed 
imminent."  "  Solitary  glands  and  Peyer's  patches  of 
the  small  intestines  ulcerated.  The  ulcers  of  many  of 
the  patches  were  deep,  and  penetrated  in  a  few  to  the 
peritoneal  coat."  "Almost  all  Peyer's  patches  were 
highly  congested,  ulcerated,  and  appeared  like  nodules," 
and  so  on.  And  yet,  it  is  stated,  in  conformation  of 
the  fact,  that  typhoid  is  not  prevalent  amongst  natives, 
that  "from  a  perusal  of  the  post-mortem  records,  he 
believed  that  the  ^os^  mortem  appearances  would  in  no 
case  prove  that  any  one  of  the  deaths  was  due  to  the 
specific  form  of  continued  fever,  known  as  typhoid  or 
enteric."  In  the  words  of  the  late  Dr.  Hilton  Fagge, 
however,  "  no  other  specific  disease  is  accompanied  by 
a  definite  series  of  internal  lesions,  which,  being  peculiar 
to  it,  constitute  a  certain  test  of  its  presence  in  all 
cases  that  end  fatally.  It  is  on  account  of  the  impor- 
tance of  these  lesions,  and  also  because  I  wish  to  mark 
the  distiixotion  which  is  created  by  them  between 
enteric  fevor  and  the  various  diseases  with  which  it  is 
closely  allied,  that  I  describe  them  before  entering  on 
the  clinical  symptoms  and  course  of  the  disease." 

4.  The  characters  of  the  intestinal  ulceration,  as 
seen  in  England  and  in  India,  differ  considerably,  and 
this  fact  has  been  advanced  as  a  proof  that  the  enteric 
fever  of  the  tropics  is  a  different  disease  from  the 
enteric  fever  of  temperate  climates.  In  temperate 
climates,  for  instance,  the  ulcers  are  small  and  ellip- 
tical, and  present  clean  cut  edges,  which  are  neither 
thickened  nor  congested.  In  the  tropics,  the  ulcers 
are  often  large  and  irregular  in  shape,  with  everted, 
thickened,  ragged,  and  discoloured  edges.  A  simple 
analogy,  however,  wUl  show  the  course  of  this  difference. 
Compare  the  ordinary  cutaneous  boils  of  England 
with  those  crops  of  cutaneous  boils  which  are  so 
common  in  India  during  the  hot  season.  In  the 
former  there  is  a  trifling  elevation,  which  contains  a 


single  drop  of  laudable  pus,  and  which  heals  immediately 
on  the  evacuation  of  its  contents.  In  the  latter  there  is 
a  considerable  cavity,  which  is  filled  with  altered  blood- 
clots  and  with  dark-coloured  sloughs  of  connective 
tissue ;  whilst  the  edges  of  the  irregular  opening|through 
which  the  contents  escape  are  thickened,  inflamed  and 
dusky,  and  show  little  tendency  to  granulate  or  heal. 
The  difference  is  due  to  the  fact  that  in  Europeans 
exposure  to  a  tropical  climate  not  infrequently  begets 
a  state  of  the  system  which  is  in  the  highest  degree 
favourable  to  the  occurrence  of  necrotic  changes  in 
the  tissues,  and  which  is  equally  antagonistic  to  the 
process  of  repair.  It  is  this  condition  of  the  system 
which,  on  the  one  hand,  aggravates  the  ciitaneous  boils, 
and,  on  the  other,  produces  the  striking  variations  in 
enteric  ulcers.  In  some  cases  the  ulceration  is  so 
extensive  that  almost  the  entire  mucus  membrane  for 
two  or  three  inches  above  the  ileo-coecal  valve  is  destroy- 
ed, only  isolated,  irregular  and  more  or  less  ragged 
islands  of  the  membrane  remaining  intact.  In  cases 
of  this  kind  I  have  always  found  the  gums  swollen, 
spongy,  and  of  a  dusky  colour,  showing  the  presence  oi 
a  scorbutic  taint,  and  it  is  more  than  probable  that 
this  taint  was  at  the  bottom  of  the  excessive  and 
anomalous  ulceration. 

5.  There  are  two  symptoms,  namely,  rose-coloured 
spots  and  "pea-soup"  diarrhoea,  which  are  always 
looked  for  in  suspected  cases  of  enteric  fever,  and 
which,  when  present,  are  considered  pathognomic  of 
the  disease.  In  India  the  absence  of  those  symptoms 
is  frequently  accepted  as  conclusive  proof  that  the 
patient  is  not  suffering  from  enteric  fever.  Even  in 
temperate  climates,  however,  many  undoubted  cases  of 
typhoid  occur,  in  which  neither  of  them  is  present.  In 
tropical  enteric  fever,  rose-coloured  spots  are  frequently 
absent,  and,  even  when  present,  it  may  be  impossible  to 
recognise  tliem,  owing  to  the  co-existence  of  "  prickly 
heat."  On  the  other  hand,  typical  pea- soup  diarrhoea 
is  rarely,  if  ever,  seen.  In  the  majority  of  cases,  the 
stools  are  of  a  dull,  yellow  colour,  closely  resembling 
freshly-made  mustard  in  ai^pearance.  Thej  are 
usually  semi-solid,  and  do  not  separate  into  two  strata. 
In  other  cases  the  stools  consist  of  a  dark,  greenish, 
black  fluid,  in  which  small,  bright  yellow  particles  are 
seen  to  float.  On  standing  these  particles  fall  to  the 
bottom,  and  may  easily  escape  detection.  After  the 
first  week  the  latter  form  of  diarrhoea  may  cease  alto- 
gether, being  replaced  by  constipation,  but  more  fre- 
quently it  passes  into  the  first  variety.  Occasionally 
severe  cases  of  enteric  fever  occur,  and  prove  rapidly 
fatal,  in  which  the  motions  remain  bUious  from  first  to 
last.  In  others  constipation  may  be  present  throughout 
the  whole  illness,  but  vdien  this  exists,  the  motions  are 
probably  always  of  a  mustard  coloxu*. 

6.  In  temperate  climates,  the  course  of  the  tem- 
perature is  so  uniform  that  the  typical  charts  of  Mur- 
chison  and  Wunderlich  are  valuable  guides  in  the 
diagnosis  of  enteric  fever.  If  these  charts  are  applied 
to  the  disease  as  seen  in  India,  however,  they  become 
in  the  highest  degree  misleading,  as  the  course  of  the 
temperature  differs  very  remarkably  from  them.  The 
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daily  increase  of  1*^  in  the  temperature  for  tlie  first 
four  or  five  days,  wliicli  is  so  characteristic  of  typhoid 
in  temperate  climates,  is  a  rare  exception  in  the  tropics. 
When  the  cases  occur  during  the  hot  season,  the 
temperature  on  the  first  evening  of  observation  may  be 
the  _  highest  recorded  throughout  the  attack  ;  when 
dui-ing  the  cold,  it  may  be  intermittent  for  several  days. 
Occasionally,  in  mild  eases,  it  is  even  possible  for  the 
temperature  to  remain  intermittent  during  the  whole 
illness.  Nay,  further,  I  am  informed  by  Dr.  W.  S. 
Hanison  that,  during  a  recent  extensive  outbreak  of 
typhoid  in  Lancashii-e,  he  saw  an  undoubted  case  of  the 
disease,  in  which  the  temperature  throughout  was 
sub-normal  (varying  for  QG^to  QT^'F.),  and  in  which  the 
first  sign  of  improvement  was  a  rise  to  the  normal 
standard. 

If  asked  to  name  the  most  distinctive  peculiarity  of 
tropical  enteric  fever,  I  should  feel  disposed  to  answer : 
The  erraticity  of  its  temperature.  In  uncomplicated 
cases  a  marked  morning  remission  is  the  rule,  but  the 
degree  of  remission  is  subject  to  almost  daily  variations. 
Occasionally,  without  any  apparent  cause,  the  remission 
does  not  occur,  so  that  for  one  or  two  days  the  morning 
may  equal,  or  may  even  exceed,  the  evening  tem- 
perature. Sudden  and  marked  falls  are  of  not  in- 
frequent occurrence,  and  do  not  possess  the  same  grave 
significance  as  in  temperate  climates.  After  these  falls 
the  temperature  often  takes  twenty-four  to  forty-eight 
hom-s  to  regain  [its  original  position,  so  that,  instead  of 
an  abrupt  ascent,  the  chart  presents  a  graceful  curve. 
Viewed  as  a  whole,  however,  the  charts  not  infrequently 
present  a  series  of  rhythmical  irregularities,  which  are  very 
peculiar,  and,  I  believe,  distinctive  of  tropical  enteric  fever. 

In  a  well-known  and  popidarwork  on  tropical  diseas- 
es, it  is  stated,  that  in  climatic  fevers  "there  maybe  aU 
the  symptoms  of  typhoid  except  the  fever  being  of  a 
remittent  type. "  From  the  context,  this  sentence  can 
only  mean  that  fever  cases,  which  present  a  remittent 
temperature,  cannot  be  enteric,  however  characteristic 
the  other  symptoms  may  be.  Taken  in  this  sense  the 
statement  is  in  the  highest  degree  surprising,  and  for 
this  reason,  namely,  that  enteric  fever  is  par  excellence 
the  remittent  fever,  in  that,  except  when  modified  by 
the  presence  of  complications,  the  temperature  shows 
a  marked  morning  remission  (sometimes  amounting  to 
3°  or  even  4°F.  )  with  an  evening  exacerbation.  As 
the  case  progresses  towards  recovery  the  morning  remis- 
sions become  more  distinct,  whilst  the  evening  exacer- 
bations become  less  marked.  The  remissions  increase 
until  the  morning  temperature  becomes  normal.  When 
this  occurs  we  get  an  intermittent  temperature,  so  that 
anyone  looking  at  the  chart  for  the  last  five  or  six  days 
only  might  easily  believe  the  case  to  have  been  one  of 
ague.  Of  course,  there  are  many  exceptions,  but  this  is 
the  rule  even  in  temperate  climates.  "  This  intermittent 
type  of  pyrexia  is  so  characteristic  (of  enteric  fever) 
that  I  have  known  a  correct  diagnosis  based  on  it  alone  " 
(Hilton  Fagge).  And,  yet,  the  fact  that  the  tempera- 
ture becomes  mtermittent  during  the  last  week  has  been 
brought  forward  as  a  proof  that  the  disease  as  seen  in 
India  is  not  genuine  enteric  fever. 


7.  In  studying  Indian  fevers  we  have  unfortunately 
fallen  into  the  habit  of  arguing  that  certain  cases  can- 
not be  enteric  because  of  the  absence  of  one  or  two 
pathognomic  symptoms.  Instead  of  reasoning  in  this 
way,  however,  we  should  rather  conclude  that  these 
cases  are  enteric,  because  they  present  a  certain  well-de- 
fined, though  modified,  coui'se  which  is  known  to  be 
characteristic  of  the  disease  in  India,  and  because  fatal 
cases  of  the  kind  invariably  exhibit  ulceration  of  Peyer's 
patches. 

Those  of  us  who  have  to  deal  with  European  troops 
will  be  greatly  assisted  in  the  diagnosis  by  the  fact  that 
in  healthy  cantonments,  from  which  every  som'ce  of 
malaria  has  been  as  far  as- possible  eradicated,  remittent 
fever  is  an  uncommon  disease,  whilst  genuine  simple 
continued  fever  does  not  extend  beyond  six  or  seven, 
days. 

In  the  case  of  a  European,  and  especially  of  one  who 
has  not  been  more  than  two  or  three  years  in  India,  who 
has  had  fever  of  a  remittent  or  continued  type  for  any 
period  exceeding  seven  days — whose  face  presents  a 
slight  dusky  flush  most  marked  over  the  malar  regions — 
whose  tongue  is  ether  universally  red,  or  red  at  the  tip 
and  edges,  and  slightly  furred  on  the  dorsum — who  has 
some  enlargement  of  the  ,spleen  and  tympanites,  how- 
ever slight,  we  may  feel  absolutely  certain  that  he  is 
suffering  from  ulceration  of  Peyer's  patches.*  And 
having  ulceration  of  Peyer^s  patches  he  has  enteric  fever^ 
for  that  is  the  only  acute  febrile  disease  tchich  presents 
this  spi  cial  lesion. 

In  the  abstract  the  diagnosis  of  Indian  fevers  may, 
perhaps,  appear  a  matter  of  comparatively  little  moment ; 
for  by  whatever  name  the  cases  are  returned  the  broad 
principles  of  treatment  remain  the  same.  In  reality, 
however,  the  question  is  one  of  vital  importance,  for  as 
long  as  our  present  attitude  towards  fever  cases  is  main- 
tained, many  cases  of  enteric  will  be  annually  returned 
as  remittent  or  as  simple  continued  fever,  with  the 
result  that  strict  personal  sanitary  precautions  will  be 
more  or  less  completely  neglected,  and  that  the  genus  of 
a  fell  disease  will  be  allowed  to  multiply  unchecked. 


ON  THE  TREATMENT  OF  SYPHILIS  BY  THE 
INTRA-MUSCULAR  INJECTION  OF  MERCURY. 

BY  R.  L.  LOVE,  B.A.,  M,D., 
Surgeon  Major,  A.  M.  S. 

Now  that  the  power  to  prevent  the  spread  of  syphi- 
lis among"  our  soldiers,  by  the  only  rational  method 
we  know,  has  been  taken  away  from  us  by  our  legis- 
lators, it  is  incumbent  ou  us  to  try  and  improve  the 
treatment  of  the  disease  when  we  meet  it  face  to  face — 
a  frequent  occurrence  in  the  service. 

If  the  very  long  time  most  cases  of  syphilis  spend 
in  hospital  could  be  made  shorter  with  equally  good, 
if  not  better,  results — if  the  great  number  invalided 


*  la  the  malarioaa  districts  of  Burma,  however,  we  still  meet 
with  a  severe  form  o£  malarial  remittent  Iq  which  it  is  ofientimes 
impossible  to  arrive  at  a  correct  diagaosis  until  the  cases  have  been 
under  observation  for  at  least  teu  days  or  a  fortnight. 
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for  syphilis  could  be  reduced— then  it  must  be  admit- 
ted that  the  method  of  treatment  by  which  this  is 
accomplished  is  a  great  improvement  ou  all  other 
methods. 

This  form  of  treatment,  which  I  propose  brmgmg 
to  your  notice,  has  been  practised  on  the  Continent 
and  at  home  for  some  time.  My  attention  was  drawn 
to  a  paper  in  the  Army  Medical  Department  Report 
for  1891  on  the  subject,  and,  from  the  good  results 
obtained  by  the  writer  of  the  paper  in  his  practice, 
I  determined  to  jjive  it  a  trial. 

Since  April  last  I  have  treated  every  case  of  syphi- 
lis, recent  and  chronic,  that  has  reported  himself  at 
hospital  by  the  hypodermic  injection  of  mercury.  At 
the  outset  two  diificulties  in  the  carrying  out  of  the 
treatment  gave  me  some  trouble  to  overcome.  One 
was  how  best  to  prepare  the  ingredients  to  be  injected  ; 
the  other,  what  was  the  best  kind  of  syringe  to  use. 
After  many  trials,  I  found  that  a  suitable  mercurial 
cream  could  be  made  by  rubbing  in  a  glass  mortar  from 
one  to  two  hours,  at  a  temperature  of  70'^  to  90°  F., 
one  drachm  mercury  and  two  drachms  pure  ^  lanolin  ; 
then  I  add  two  drachms  pure  olive  oil,  sterilised  by 
beat  and  allowed  to  cool  ;  the  whole  is  then  well  rubbed 
up  for  another  hour,  when  a  cream  is  formed,  which 
drips  tenaciously  from  a  glass  rod  dipped  into  it.  If 
the  cream  is  too  thick,  it  refuses  to  pass  through  the 
needle  of  the  syringe  ;  if  too  thin,  the  mercury  subsides 
to  the  bottom  of  the  vessel,  and  no  amount  of  stirring- 
will  intimately  mis  it  with  the  other  ingredients. 

The  second  difficulty  was  to  procure  a  suitable 
syringe ;  the  ordinary  hypodermic  syringe  used  for 
injecting  drugs,  of  which  water  is  the  vehicle,  is  too 
fragile,  and  the  lumen  of  the  needle  too  small  for  this 
purpose. 

I  have,  however,  found  a  syringe  which  answers  my 
purpose.  The  needles  are  of  steel,  strong,  and  about 
twice  as  large  in  the  lumen  as  the  ordinary  one  ;  they 
are  about  1^  inch  in  length.  The  syringe  is_  strongly 
made,  and  considerable  power  can  be  applied  to  the 
piston  in  pressing  the  cream  through  the  needle. 

The  modus  operandi  is  as  follow  :  1  charge  the 
syringe  with  a  little  more  than  the  required  dose  of 
the  cream,  taking  care  that  there  are  no  air  bubbles 
between  the  piston  and  the  nozzle.  I  then  fit  on  the 
needle  and  press  on  the  piston,  till  the  cream  passes 
out  of  the  needle  and  the  required  dose  remains  in 
the  syringe.  The  needle  is  then  rapidly  inserted  up 
to.  the  hilt  in  the  patient's  hip  ;  the  piston  is  slowly 
pressed  on  till  all  the  cream  has  passed  through  the 
needle  ;  the  syringe  is  then  carefully  withdrawn.  The 
dose  I  begin  with  is  ten  minims,  of  this  20  per  cent, 
cream.  At  first  I  injected  the  same  dose  once  a  week 
during  the  whole  treatment.  The  gums  of  many  of 
my  patients  became  slightly  spongy  after  the  third  or 
fourth  injection,  although  all  signs  of  syphilis  had  not 
quite  disappeared.  This  led  me  to  think  that  the 
dose  might  be  too  large.  My  practice  now  is  to  begin 
by  injecting  ten  minims,  and  also  a  second  time  if  the 
disease  is  of  a  virulent  type  ;  afterwards  I  reduce 
the  dose  if  the  disease  is  yielding  to  treatment.  All 


my  patients  attend  hospital  once  a  week  for  an  inject- 
ion, except  those  who  have  unhealed  sores  or  tender 
glands  in  the  groins  ;  these  I  admit  to  hospital,  rest 
being  necessary  in  the  treatment. 

As  a  rule,  on  the  second  day  after  an  injection,  every 
one  complains  of  a  little  pain  in  the  hip  due  to  the 
inflammatory  action  set  up  and  required  for  the  absorp- 
tion of  the  cream  into  the  circulation.  A  hard  lump, 
varying  in  size  from  a  walnut  to  a  hen's  egg,  can 
be  felt  deep  among  the  muscles  of  the  hip  ;  as  absorp- 
tion goes  on,  this  gradually  softens  and  disappears. 
Some  hypersensitive  patients  complain  a  good  deal  of 
the  pain,  but  when  I  have  suggested  stopping  the 
treatment,  they  prefer  that  it  should  go  on  as  they 
easily  see  the  benefit  they  are  deriving  from  it. 

When  treating  patients  who  are  not  in  hospital,  I 
make  it  a  sine  qua  non  that  they  have  plenty  of  good 
food.  I  limit  them  to  one  pint  of  beer  daily  taken 
at  dinner  and  insist  on  their  being  warmly  clad  and 
avoid  getting  wet.  It  does  them  no  harm  to  be  en- 
gaged at  some  light  duty. 

When  giving  an  injection,  it  is  better  to  avoid  going 
too  close  to  a  previous  one,  if  this  happens  ;  on  with- 
drawing the  needle,  there  may  bo  a  little  venous 
hgemorrhage,  due  to  the  highly  vascular  condition  of 
the  tissues  at  the  seat  of  a  previous  injection.  In 
none  of  my  cases  has  any  complication,  such  as  abscess, 
followed  the  injections,  and  in  all  of  them  the  hips 
have  returned  to  a  normal  state  a  fortnight  after  the 
last  injection  was  given. 

All  my  patients,  who  were  treated  as  soon  as  constitu- 
tional signs  of  syphilis  made  their  appearance,  have 
rapidly  yielded  to  the  treatment.  As  a  rule,  after  the 
second  injection,  skin  eruptions  and  rashes  begin  to 
disappear,  and  after  the  fourth  injection  have  entirely 
gone  ;  this  also  obtains  with  gummata,  ulcers,  and  mucous 
patches  in  the  mouth,  condylomata,  etc.  In  chronic 
cases,  which  have  already  received  specific  treatment,  the 
constitutional  signs  do  not  yield  so  quickly.  Aflteetions 
of  the  skin  never  fail  in  clearing  up  ;  not  so  readily  do 
ulcers  and  mucous  patches  on  the  mucous  mem  jrane, 
affections  of  the  bones  and  other  chronic  signs.  Affec- 
tions of  the  mucous  membrane  can  be  helped  towards 
recovery  by  local  applications  ;  the  most  satisfactory  I 
have  found  to  be  solid  nitrate  of  silver  apphed  freely  once 
or  twice.  Local  applications  alone  will  not  cure  this 
type  of  syphilide  ;  it  keeps  frequently  recurring,  but  if 
the  patient  is  undergoing  a  course  of  injections  at  the 
same  time,  recurrence  has  not  taken  place  in  my  practice. 

1  have  succeeded  in  removing  every  sign  of  syphilis 
from  all  the  patients  i  have  treated,  at  least  for  the  time 
being,  with  one  exception,  and  he  had  only  received  three 
injections  when  I  had  to  stop  them,  owing  to  his  get- 
ting a  bad  attack  of  malarial  fever.  During  the  period 
he  was  getting  the  injections,  the  signs  of  syphilis 
appeared  to  be  yielding.  After  he  recovered  from  the 
fever  the  syphilis  had  become  worse  to  an  alarming  ex- 
tent, and  he  was  so  emaciated  and  anaemic  that  I  did  not 
consider  it  advisable  to  resume  the  injection.  He  died 
some  time  after  ;  his  fauces  and  tongue  were  one  inse- 
parable putrid  mass,  the  lower  jaw  in  the  right  side  was 
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denuded  of  periosteum,  all  the  internal  organs  stank 
abominably,  there  was  a  large  putrid  slough  on  one 
of  the  kidneys. 

The  conclusion  I  have  come  to  after  seven  months 
experience  of  this  treatment  are  :  (1.)  The  adminis- 
tration of  mercury  by  hypodermic  injection  is  follow- 
ed by  better  and  quicker  results  than  by  any  otber 
method.  (2.)  Where  formerly  syphilitic  cases  spent 
three  to  six  mouths  iu  hospital,  the  majority  of  them 
are  treated  without  being  admitted  to  hospital,  and 
four  to  eight  weeks  course  is  sufficient  in  nearly  every 
case  to  remove  all  signs  of  syphilis.  (3.)  As  far  as  my 
experience  goes,  the  patients  thoroughly  believe  in 
this  treatment,  and  they  much  prefer  attending  hospital 
once  a  week  for  an  injection  to  remaining  in  hospital 
during  the  treatment. 

Practical  Hints. — Every  one  should  attend  himself 
to  the  toilet  of  his  syringe  and  needles.  By  doing  so  in 
an  intelligent  way,  there  is  no  such  thing  as  needles 
becominj^  rusty  and  blunt  at  the  point,  and  a  well  made 
syringe  getting  out  of  order. 

When  the  thermometer  f-ills  below  60°  F.,  the  cream 
solidifies.  This  can  be  remedied  by  putting  the  vessel 
containing  the  cream  into  another  vessel  containing 
water  at  90°  F.,  and  stirring  up  the  cream  vigorously 
with  a  glass  rod.  It  will  soon  come  to  the  proper  con- 
sistence for  injecting. 

{For  tabulated  Statement  see  pp.  397  and  398). 

HYPODEEMIC  INJECTION  OF  MEECUEY. 

BY  G.  H.  LE  MOTTEE, 
Surgeon-Major,  A.  il.  S. 

When  attending  a  course  of  post-graduate  lectures 
at  Charing  Cross  Hospital,  during  the  winter  session  of 
1887-88,  in  company  with  several  other  army 
medical  officers  who  were  stationed  with  me  at  Alder- 
shot,  a  very  interesting  lecture  on  syphilis  was  delivered 
by  the  late  Mr.  Ashley  Bloxam,of  St.  George's  Hospital, 
in  which  he  strongly  advocated  the  hypodermic  admin- 
istration of  mercury  in  the  form  of  "  sal  alembroth." 
This  treatment  in  his  hands  had  been  so  satisfactory 
that  we  all  concluded  that  it  would  leave  nothing  to 
be  desired  from  a  military  point  of  view.  We  were, 
however,  doomed  to  disappointment,  for  so  many  of 
those  hypodermic  injections,  when  administered  at  Al- 
dershot,  were  followed  by  the  formation  of  abscesses  that 
this  mode  of  treatment  was  speedily  dropped. 

This  was  a  great  disappointment  to  me,  and  I  confess 
that  when  I  read  Surgeon-Captain  Lambkin's  paper 
in  the  Army  Medical  Department  Eeport  for  the  year 
1891  (received  January  1894),  in  which  he  recommends 
so  strongly  the  use  of  Dr.  Althus'  mercurial  cream,  I 
was  most  sceptical.  However,  I  took  immediate  steps 
for  giving  this  mode  of  treatment  a  fair  trial ;  lanolin 
was  purchased  locally  (Fyzabad,  Oudh),  and  the  cream 
was  carefully  dispensed  according  to  instructions. 

The  first  fifteen  cases  were  treated  with  the  locally 
made  cream  during  a  period  of  ten  weeks,  and  under 
adverse  circumstances,  for  the  injections  caused  consi- 
derable discomfort  in  the  majority  of  the  cases  and 
distinct  inflammation  and  pain  in  some  of  the  cases. 


Moreover,  as  I  only  had  two  needles,  these,  after  a 
period  of  about  four  or  five  weeks  each,  became  useless, 
owing  to  the  tube  of  the  needle  becoming  blocked,  so 
I  was  forced  to  discontinue  this  treatment. 

I  then  determined  to  write  to  Messrs.  Ejrohne  and 
Sesseman,  of  Manchester  Square,  for  some  of  their 
syringes  and  a  good  supply  of  needles,  also  to  Messrs. 
Savory  and  Moore  for  some  of  Dr.  Althus'  cream. 
I  asked  the  latter  if  they  could  explain  why  so  much 
discomfort  and  so  much  inflammation  had  attended  my 
cases,  and  in  supplying  some  cream  of  their  own  make 
they  remarked:    "  The   proportion   of    mercury  is 

1  in  10.  The  proportion  in  the  formula,  which  you 
have  been  using,  is  1  in  4,  and  this  may  possibly 
account  for  the  inflammation  which  you  have  found  it 
set  up.  The  cream  needs  very  careful  preparation. 
The  mercury  must  be  absolutely  '  killed '  before  the 
carbolic  oU  is  added,  and  this  means  at  least  fi'om  li  to 

2  hours  continuous  rubbing."  With  my  new  supply  of 
cream,  syringes  and  needles,  I  commenced  the  second 
series  of  cases,  and  the  results,  as  far  as  the  adminis- 
tration of  mercury  alone  is  concerned  (vide  tables 
of  cases  appended),  leave  nothing  to  be  desired  for. 

1.  The  patients  (except  those  who  had  to  be  con- 
fined to  bed  with  primary  sore  or  bubo)  enjoyed  good 
health  in  barracks,  merely  losing  one  hour  a  week  when 
they  attended  hospital  for  injection. 

2.  The  services  of  these  men,  who,  in  the  ordinary 
course  of  events,  would  have  been  in  hospital  about 
two  months  each,  were  secured  for  duty,  i.e.,  to  the 
benefit  of  the  state,  and  the  benefit  of  their  comrades 
by  lightening  the  guard  duties  of  the  latter. 

A  tabulated  list  of  the  cases,  in  order  of  sequence, 
with  the  results,  will  be  found  on  pp.  399  and  400, 
from  which  it  will  be  observed  that  — 

1.  There  has  been  practically  no  more  discomfort 
attending  the  mercurial  injection  beyond  what  might 
be  expected  from  injecting  distilled  water,  or  the  mere 
insertion  of  a  clean  needle  under  the  skin,  and  I  may 
add  in  those  cases  confined  to  bed  even  this  slight 
discomfort  was  hardly  ever  complained  of. 

2.  With  one  exception  there  has  been  no  salivation 
(vide  No.  13  of  second  series),  even  in  the  severe  cases 
where  it  was  considered  advisable  to  inject  twice  a  week. 

In  conclusion,  I  would  remark  that  I  have  entered 
into  the  details  of  the  adverse  circumstances  attending 
my  earlier  cases,  in  order  that  any  one  wishing  to  try 
this  treatment  may  learn  by  my  misfortunes,  and  take 
steps  to  provide  himself  with  satisfactory  appliances 
and  materials,  otherwise  he  may  too  hastily  condemn 
a  mode  of  treatment  which,  1  feel  sure,  if  carried  out 
strictly  in  detail,  will  prove,  not  only  satisfactory,  but 
superior  to,  and  certainly  more  simple  than,  any  other 
mode  of  mercurial  administration.  I  use  the  term 
"  superior  "  advisedly,  for  it  will  be  seen  on  reference 
to  the  tables  that  the  symptoms  yielded  more  readily 
than  is  usual  when  the  mercury  has  been  given  by 
mouth,  and  that  in  some  of  the  cases  where  the  drug 
had  been  thus  given  over  long  periods,  apparently 
without  much  success,  the  symptoms  yielded  readily 
to  the  hypodermic  injections. 
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SYPHILIS  IN  INDIA. 

BY  PULIN  CHANDRA  SANTAL,  M.B. 

It  is  still  a  disputed  point  in  medical  history  whether 
constitutional  syphilis  has  existed  in  India  from  the 
remotest  times,  or  whether  it  was  imported  more  re- 
cently from  some  other  country. 

Now,  to  decide  this  point,  we  must  have  recourse 
to  the  Ayur  Veda  Sanhitas  or  ancient  Hindoo  medical 
works.  Of  these,  Charaka  and  Susruta  Sanhitas  are 
the  most  ancient  works  which  now  exist,  and  which 
are  regarded  as  the  best  authorities  on  Hindoo  medi- 
cine. Professor  Wilson  is  of  opinion  that  Charaka 
and  Susruta  were  composed  during  the  ninth  or  the 
tenth  century.  But  there  are  proofs  that  they  were 
written  much  earlier.  It  is  said  that  these  two  works 
were  translated  into  the  Arabic  as  early  as  the  eighth 
century  of  the  Christian  era.  Of  these  works  no  mention 
is  made  of  syphilis  in  Charaka.  In  Susruta  Sanhitas, 
which  is  the  most  reliable  book  on  ancient  Hindoo  Sur- 
ge ly,  a  disease  like  syphilis  is  described,  which  is  called 
vpadangsa.  But  it  may  be  proved  that  it  is  not  our 
modern  syphilis  which  Susruta  describes.  Several 
European  authors,  including  Lancereux,  affirm  that 
syphilis  existed  in  India  from  very  remote  times. 
Lancereux  goes  so  far  as  to  assert  that  Susruta,  not 
only  describes  syphilis,  but  has  even  touched  upon  its 
remoter  consequences  upon  the  bones,  eyes,  and 
nose.  Now  these  mistakes  arise  from  an  imperfect 
knowledge  of  the  Ayur  Veda  Sanhitas  on  the  part  of 
European  authors.  Even  some  of  the  learned  men 
of  our  own  country  confound  upadangsa  with  syphilis, 
and  upadangsa  is  generally  used  in  this  country  as 
the  native  name  for  the  disease,  but  this  is  a  misnomer. 

Susruta  describes  the  disease  upadangsa  as  fol- 
lows : — 

"  Excessive  sexual  intercourse  or  continued  sexual 
abstinence  ;  having  connection  with  a  woman  who 
leads  a  religious  life  or  who  has  long  abstained  from 
sexual  intercourse  ;  or  with  a  woman  who  is  menstruat- 
ing, or  whose  sexual  organs  are  covered  with  long 
coarse  hairs,  or  whose  vaginal  canal  is  very  narrow 
or  very  capacious,  or  who  has  washed  her  parts  with 
dirty  water  ;  or  with  a  woman  whose  sexual  organs 
are  diseased,  or  with  a  woman  who  is  loathsome  and 
excites  disgust  ;  mechanical  causes  acting  on  the 
urethra,  such  as  a  piece  of  nail  or  bone,  or  some 
poisonous  substance  or  irritant  ;  wound  inflicted  upon 
the  penis  by  pressure  of  the  hand  ;  washing  the  penis 
with  dirty  water  or  pressing  the  penis  with  the  fingers  ; 
withholding  the  desire  to  pass  water  or  checking 
the  emission  of  semen  ;  not  washing  the  parts  after 
copulation.  Any  of  the  foregoing  causes  acting  on 
the  penis  excites  the  bad  humours  in  the  penis,  and 
the  penis  swells,  with  or  without  ulceration.  This 
swelling  of  the  penis  is  called  upadangsa.  Upadangsa 
is  of  five  sorts  :  upadangsa  due  to  wind,  upadangsa  due 
to  phlegm,  upadangsa  due  to  bile,  upadangsa  due  to 
blood,  and  upadangsa  due  to  all  the  above  causes 
combined,  i.e.,  sannipatic.     In  wind  upadangsa,  the 


parts  are  hard  and  cracked  and  dull  looking,  the  swell- 
ing is  unequal,  and  various  kinds  of  pain  are  felt.  In 
bilious  upadangsa,  there  is  fever,  the  parts  are  red  like 
ripe  figs,  there  is  burning  sensation,  the  parts  sup- 
purate soon,  and  pain  is  felt.  In  phlegmatic  upadangsa, 
the  parts  are  hard,  there  is  itching  and  very  little 
pain.  In  blood  upadangsa,  there  is  black  colored 
abscess,  discharge  of  blood,  fever,  burning  sensation, 
and  other  signs  of  bilious  upadangsa.  This  variety 
sometimes  heals  and  sometimes  becomes  latent.  In 
sannipatic  upadangsa,  all  the  above  symptoms  appear 
together,  the  parts  crack,  maggots  generate,  and 
death  ensues." 

From  this  description  of  upadangsa  it  would  appear 
that  Susruta  does  not  mention  that  the  disease  is 
contagious,  that  there  is  occurrence  of  bubo  or  con- 
stitutional symptoms,  or  that  it  attacks  women.  Simple 
inflammation  or  ulceration  of  the  penis,  arising  from 
mechanical  injury  or  impurity,  is  described  as  upadang- 
sa. If  we  turn  to  the  chapter  of  Susruta's  treatment  of 
syphilis,  we  find  that  he  treats  of  it  as  a  local  disease. 
He  does  not  talk  of  mercury  as  a  medicine  for  upadangsa. 
From  this  we  may  safely  conclude  that  syphilis,  if  it  at 
all  existed  during  Susruta's  time,  was  not  our  modern 
constitutional  syphilis,  but  only  that  local  variety  of 
this  disease  which  is  called  soft  chancre.  So  far 
Charaka  and  Susrutas  on  syphilis. 

Now,  turning  our  attention  to  "  Bhava  Praksh,"  an- 
other Ayur  Vedic  treatise  compiled  by  Bhava  Misra,  a 
Brahmin  Pundit,  we  find  a  description  of  a  new  disease 
which  is  analogous  to  our  modern  constitutional 
syphilis.  This  disease  Bhava  Misra  calls  ferunga,  or 
disease  of  the  Feringees.    He  says  : — 

"  {a)  This  disease  prevails  abundantly  in  the  country 
called  Fe'>-unga,  and  hence  it  is  called  '  ferunga '  by 
those  who  study  disease. 

"(6)  This  disease  arises  from  touching  the  body  of 
the  Feringees  and  from  sexual  intercourse  with  Ferin- 
ginees  (Female  Feringee). 

"  (c)  Ferunga  is  of  three  varieties — external,  in- 
ternal, and  both  internal  and  external.  Of  these,  external 
ferunga  manifests  itself  as  a  small  abscess  or  boil  ;  it 
ulcerates  and  heals  easily.  Internal  ferunga  attacks  the 
joints,  there  are  rheumatic  pains  and  swelling  of  the 
limbs. 

"  {d~)  Emaciation,  weakness,  nasal  disease,  loss  of 
appetite,  atrophy  and  deformity  of  bones  are  the  com- 
plications of  ferunga. 

"  {e)  External  ferunga  of  short  duration  and  uncom- 
plicated heals  easily.  Internal  ferunga  heals  after  a 
long  time,  and  the  third  kind  of  uncomplicated  also  heals 
readily  ;  but  if  it  has  complications,  and  is  of  long 
duration,  it  does  not  heal. " 

Then,  turning  to  the  chapter  of  Treatment,  we  find 
that  Bhava  Misra  advocates  the  use  of  mercury  as  the 
only  curable  agent  in  case  of  this  disease.  To  be  brief 
I  will  not  quote  the  slokas.  But  Bhava  Misra  asserts 
that  rassa  kappur  is  the  best  medicine  for  this  desease. 
Rassa  kappur  is  a  form  of  mercurial  preparation.  H« 
also  talks  of  mercurial  fumigation  as  one  of  the  means 
to  exterminate  this  disease. 
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The  symptoms  and  treatment  described  above  points 
conclusively  to  the  fact  that  modern  syphilis  and 
ferunga  are  ditferent  names  for  the  same  disease. 

"  Bhava  Praksh  "  is  an  Ayur  Vedic  compilation  of 
more  modern  times.  Thongh  we  cannot  tell  its  exact 
date,  yet  it  is  affirmed  by  many  that  its  author,  Bhava 
Misra,  flourished  during  the  Mahomedan  period.  In  popu- 
lar language,  the  Portuguese  descendants  in  India  are 
called  Feringees,  and  it  is  not  improbable  that  feringee 
and  ferunga  are  the  same.  The  Portuguese  settled  at 
Goa  during  the  commencement  of  the  sixteenth  century, 
say,  about  1502  or  after.  So  we  may  safely  conclude 
that  syphilis  was  imported  into  India  about  this  time 
with  the  Portuguese  settlers.  European  authors  assert 
that  syphilis  became  epidemic  in  whole  Europe  in  the 
year  1495.  This  was  shortly  after  the  discovery  of 
America  by  Columbus,  which  event  took  place  in  1493. 
It  is  said  that  the  troops  of  Columbus  were  attacked 
with  syphilis  while  they  were  in  America.  So  it  is 
probable  that  syphilis  was  introduced  into  Europe  from 
America,  and  from  Europe  it  was  brought  into  India  by 
the  Portuguese  settlers. 


DISCUSSION. 

Dr.  Carleton  said  that  he  was  strongly  of  the  opinion  that 
sj'philis  had  been  introduced  into  India  in  comparatively  recent 
times,  or  since  European  contact  with  the  country.  In  the 
Punjab,  syphih's  was  very  prevalent  in  certain  portions  of  the 
hills,  as  in  parts  of  Kangra,  about  Simla,  the  Kulu  Sub-division, 
and  the  small  native  states  generally.  The  people  say  that 
the  disease  was  not  known  thirty  years  ago.  First,  Ran]it 
Singh's  soldiers  brought  the  disease  into  Kangra  ;  later,  Kangra 
soldiers,  sent  to  the  tehsils  and  thanas,  took  the  disease  into  the 
western  parts  of  Kulu.  In  the  eastern  portions  of  Kulu,  he 
had  carefully  examined  certain  syphilitic  districts,  and  had 
found  the  disease  was  introduced  from  Simla  by  a  single  parson 
and  that  within  about  twenty  years. 

About  Simla,  within  a  radius  of  twenty  miles,  not  more  than 
two  or  three  per  cent  of  the  population  had  escaped  the  disease. 

Along  the  lines  of  communication  and  in  the  large  cities 
syphilis  was  very  prevalent,  but  in  villages,  thirty  miles  away, 
hardly  a  case  was  found. 

In  the  Punjab  the  most  common  name  for  syphilis  was  "  bad 
farung,"  or  "  disease  of  the  foreigners."  Considering  these 
points,  he  was  strongly  inclined  to  think  that  syphilis  was  not 
endemic,  but  had  been  introduced  into  India  in  comparatively 
recent  times. 


GLEANINGS  FROM  THE  EARLY  RECORDS  OF 
THE  BENGAL  MEDICAL  DEPARTMENT. 

BY  T.  H.  HENDLEY,  C.I.E., 
Brig.-Surgeon  Lieut. -Colonel,  I.  M.  S. 

The  early  history  of  a  great  State  department  must 
always  be  of  interest  to  its  members.  I  have,  therefore, 
thought  that  a  few  notes  from  the  records  in  the  office 
of  the  Surgeon-General  with  the  Government  of  India, 
which  1  was  allowed  to  examine  some  time  ago  by  the 
kindness  of  Dr.  Rice,  the  present  head  of  the  Indian 
Medical  Service,  might  not  be  unworthy  of  the  atten- 
tion of  the  Congress. 

These  records  open  with  an  account  of  the  establish- 
ment of  a  Military  Board  "for  the  purpose  of  directing 
the  necessary  regulations  and  arrangements  "  for  all  th© 


hospitals  at  the  Presidency.  The  Honorable  the 
Governor-General  (John  Macpherson,  Esq.)  and  the 
Council  nominated  Mr.  James  Ellis,  Physician 
General,  as  Director  of  the  Hospitals.  Mr.  Andrew 
Williams,  Chief  Surgeon,  and  Mr.  John  Fleming, 
Surgeon  at  the  hospital  established  at  Head-quarters, 
to  be  members  of  the  Board.  Mr.  Birch  was  also 
appointed  Purveyor  and  Mr.  Edmond  Bengough,  Apo- 
thecary. The  first  meeting  of  the  Board  was  held  on 
May  29th,  1786,  only  sixteen  months  after  Warren 
Hastings  left  India,  at  the  house  of  Mr.  Ellis.  On  June 
3rd,  in  accordance  with  the  request  of  the  Board,  the 
Governor-General  and  the  Supreme  Council  appointed 
Mr.  Thomas  Gillies  to  act  as  Secretary. 

The  following  are  extracts  from  the  regulations 
respecting  Military  Hospitals  in  India  which  were  read 
to  the  Board  on  June  6th,  1786,  or  more  than  108 
years  ago  : — 

"  Having  thought  fit  to  reform  the  Medical  Depart- 
ments in  India,  and  to  place  our  military  hospitals 
on  a  regular  system,  by  which  their  annual  expenses 
may  be  redxiced  and  accurately  ascertained,  the  sick 
and  wounded  properly  attended  to,  and  the  gross 
abuses  checked  of  receiving  into  the  hospitals  men 
with  trivial  complaints,  to  the  great  loss  and  prejudice 
of  the  public  service,  the  following  rules  and  orders 
are  henceforth  to  be  established  at  the  different 
presidencies  : — 

"  1.  With  a  view  to  give  every  degree  of  encourage- 
ment to  men  of  professional  abilities  and  integrity  to 
prosecute  the  medical  line  in  our  service  in  India,  we 
hereby  direct  that  at  Bengal  and  Madras  there  shall  be  a 
Physician  General  as  Director  of  the  Hospitals  with  a 
salary  of  £2,500  per  annum  and  the  head  surgeon  of 
every  hospital,  where  8,000  men  may  be  stationed  in 
peace  or  war,  shall  have  a  salary  of  £1,500  per  annum, 
and  the  head  surgeons  of  all  the  other  general  hospitals 
are  to  receive  each  £1,000  per  annum.  All  surgeons  to 
regiments  shall  have  the  pay  and  emoluments  of  a 
captain  of  infantry  upon  our  establishment;  hospital 
mates,  the  pay  and  emoluments  of  lieutenant  of  in- 
fantry upon  our  establishment ;  and  regimental  mates 
the  pay,  etc.,  of  ensigns  of  infantry  upon  our 
establishment. 

"  At  Bombay  the  Physician  General,  as  Director,  is  to 
receive  a  salary  of  £1,500  per  annum,  and  one  hospital 
surgeon  with  a  salary  of  £800  per  annum.  The 
surgeon  to  regiments  are  to  receive  the  pay  and 
emoluments  of  captain,  etc.,  as  before. 

"  2.  The  second  head  relates  to  the  establishment  of 
the  Board  ;  the  third  is  as  follows  : — 

"  3.  The  members  of  the  Hospital  Board  shall  recom- 
mend to  the  Governor-General  and  Council  the  most 
able  and  deserving  officers  to  direct  and  superintend 
the  duties  of  each  hospital,  and  they  are  to  be  respon- 
sible for  the  conduct  of  those  who  may  be  appointed 
in  consequence  of  their  recommendations.  When  a 
vacancy  of  surgeon  at  the  head  of  any  of  the  hospitals 
shall  take  place,  the  Hospital  Board  will  recommend  to 
the  Government  and  Council  the  most  deserving  regi- 
mental surgeon  for  the  succession,  the  most  deserving 
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hospital  mate  to  succeed  the  regimental  surgeon, 
and  the  most  deserving  regimental  mate  to  suc- 
ceed the  hospital  mate.  But  although  the  most  simple 
encouragement  is  hereby  given  to  merit,  yet  it  must 
also  be  understood  that  seniority  and  equal  merits  are 
to  have  the  first  claims  to  promotion. 

"  4.  As  the  head  surgeons  are  to  be  responsible  for 
the  officers  under  their  command,  they  are  to  have  the 
power  of  suspending  such  inferior  officers  who  may 
disobey  their  orders,  or  prove  negligent  or  inattentive, 
and  further  to  report  the  same  to  the  Board  for  the 
information  of  the  Governor- General  and  Council. 

"  5.  The  head  surgeon  is  to  assign  the  several  parts 
of  duty  to  the  inferior  officers,  to  direct  that  the  sick 
shall  be  conveniently  lodged  in  vs^holesome  wards, 
having  a  free  circulation  of  air,  that  thej^  be  kept  clean 
and  not  crowded  in  their  apartments,  and  are  regularly 
subsisted  agreeably  to  the  diet  tables  established  for 
that  purpose.  He  is  also  empowered  to  dismiss  nurses 
and  servants  for  neglect  and  ill-qualifications. 

"6.  He  is  also  responsible  that  the  sick  soldiers  have 
clean  cots  and  clothing,  and  that  no  one  takes  rewards 
from  them. 

"  7.  The  seventh  head  refers  to  admission  of  sick 
only  on  proper  order  from  their  commanding  officer, 
■with  certificate  from  the  surgeon's  mate  of  their  regi- 
ment setting  forth  their  diseases,  also  to  records,  day 
books,  etc. 

"  8.  Medicines  are  to  be  supplied  only  on  the  order 
of  the  surgeon,  and  an  account  of  issues  is  to  be  kept  in 
a  journal. 

"  9.  Weekly  returns  of  sick  are  to  be  sent  by  sur- 
geons of  regiments  to  the  head  surgeons  of  the  general 
hospital  of  districts. 

"  10.  Monthly  returns  are  to  be  sent  by  the  latter 
with  requisitions  for  medicines  to  the  Board. 

"11.  The  oldest  hospital  mate  at  each  general 
hospital  is  to  have  charge  of  the  medicines,  but  only  to 
issue  them  on  the  authority  of  the  head  surgeon. 

"  12.    Para.  12  refers  to  the  appointment  and  duties 
of  purveyor  of  all  stores,  except  medicines. 

"  13.  Contracts  for  provisions  are  to  be  approved  by 
the  Board,  and  not  to  be  above  market  rates. 

"  14.  Para.  14  refers  to  appointment  of  an  apothe- 
cary to  look  after  the  medicines  and  to  boards  of  survey 
of  damaged  drugs.  Invoices  are  ordered  to  be  submitted 
every  quarter. 

"  15.  The  hospital  guard  is  to  be  supplied  from  the 
nearest  regiment,  and  to  be  regularly  visited  by  the  officer 
of  the  day.  The  head  surgeon,  or  the  first  mate,  is  to 
accompany  him  on  his  rounds,  and  answer  such  queries 
as  tend  to  afford  satisfaction  regarding  the  situation  and 
treatment  of  the  sick. 

16  &  17.  Para.  16  relates  to  inspection  of  regimental 
hospitals  by  head  surgeons,  and  para.  17  states  that  the 
officer,  who  is  commander-in-chief,  should  maintain 
good  order  and  discipline.  "  It  will  be  seen  from  these 
regnlations  how  careful  the  Company  was  to  obtain  good 
medical  officers  and  to  encouiage  them  by  holding  out 
fair  prospects  of  promotion.  It  has  been  said  that  in  after- 
years  more  regard  was  paid  to  seniority  than  to  merit 


in  considering  claims  for  advancement,  but  this  defect 
seems  to  have  been  common  to  the  general  system,  and 
not  to  have  been  confined  to  the  medical  department. 
The  estimation  of  salaries  in  pounds  sterling  may  suggest 
to  the  present  generation  of  medical  officers  that  they 
are  less  fortunate. 

Payments,  however,  where  made  in  sonat  rupees  at 
the  following  rates  : — 

The  Physician  General  received  Rs.  1,666-10-8  per 
mensem,  his  pay  being  £2,500  per  annum,  without 
quarters. 

A  chief  surgeon  drew  Ks.  1,335-5-4  per  mensem, 
the  equivalent  of  £2,000  per  annum,  and  the  head 
surgeon  at  head-  quarters,  or  where  there  was  a  garri- 
son of  8,000  men,  Rs.  1,000,  or  at  the  rate  of  £1,500 
per  annum.  The  head  surgeons  of  other  general  hos- 
pitals were  paid  Rs.  666-10-8  or  at  the  rate  of  £1,000, 
exclusive  of  the  pay  and  batta  of  a  captain  :  400  sonat 
rupees  were  worth  18  rupees  less  than  400  sicca  rupees. 
The  purveyors  and  other  accounts  were  kept  on 
the  former  currency.  Eight  sonat  rupees  were  thus 
held  to  be  equal  to  one  pound  sterling,  and  the  Court 
of  Directors  afterwards  ordered  that  the  rate  of  ex- 
change for  the  civil  line  should  be  fixed  at  8  sicca 
rupees  and  for  the  military  line  at  8  sonat  rupees. 

The  Company,  as  was  fitting,  was  very  strong  on  the 
questions  of  discipline  and  of  control  of  the  chief 
surgeons  over  the  subordinate  officers  and  establish- 
ments. 

Great  stress  w^as  laid,  as  will  be  again  noted  later  on, 
upon  the  cleanliness  of  the  wards,  upon  their  not  being 
overcrowded,  and  on  the  free  circulation  of  air  through 
them.  These  views  are  the  more  remarkable,  because 
it  is  well  known  that  the  barracks,  military  hospitals, 
and  even  civil  hospitals  in  Europe  were  very  much 
overcrowded,  and  in  a  most  unsanitary  condition  a 
hundred  years  ago. 

There  was  a  great  desire  to  care  for  the  soldier  and 
to  see  that  he  was  not  robbed  :  he  was  to  be  seen  every 
day  by  the  officer  of  the  guard,  as  well  as  the  surojeon, 
and  to  be  carefully  fed.  Every  European  regiment  of 
cavalry  was  to  have  one  surgeon  and  two  mates,  while 
a  battery  of  artillery  or  a  regiment  of  infantry  had  to 
be  content  with  a  surgeon  and  one  mate. 

In  regiments  of  both  arms  of  Native  troops,  there 
was  one  surgeon  assistant  and  a  black  (kala)  doctor. 

The  peace  establishment  of  the  armies  of  the  three 
Presidencies  was  as  follows  :  — 

Bengal      ...    7  surgeons,     45  assistants. 
Madras     ...    6  surgeons,     52  mates. 
Bombay     ...    3  surgeons,     14  assistants. 

In  one  of  their  letters  the  Court  of  Directors  refer 
to  the  good  policy  and  humanity  of  proper  care  of  the 
sick  and  wounded,  and  express  the  intention  of  abolish- 
ing the  absurd  practice  of  allowing  surgeons  to  benefit 
in  proportion  to  the  number  of  sick  and  duration  of 
their  stay  in  hospital.  1  believe  it  took  many  years  to 
completely  put  a  stop  to  this  reprehensible  practice.  It 
was  aa^ain  observed  that  the  regulations  were  also 
intended  to  hold  out  encouragement  to  men  of  abilities 
and  character  to  prosecute  the  medical  line  in  India  by 
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establishing  reasonable  progression  of  jank  from  the 
highest  to  the  lowest  stations  in  the  Company's  service. 

Notice  was  taken  of  the  employment  of  too  many 
assistants,  and  instructions  were  issued  that  any  in 
excess  must  depend  on  private  practice,  or  ia  certain 
cases  be  paid  subsistence  money  until  regular  vacancies 
should  occur.  It  appears  that  in  most  cases  men  were 
appointed  in  Europe,  but  others  were  entertained  in 
India.  It  was  a  common  practice  for  the  Directors  of 
the  Company  to  confer  permission  on  surgeons  to  pro- 
ceed to  Bengal  to  practise  the  medical  profession,  and 
in  due  time  many  of  these  were  taken  into  the  services 
when  vacancies  occurred. 

Disputes  as  to  rank  and  standing  in  the  service  thus 
not  unfrequently  arose  between  assistant  surgeons  who 
were  appointed  at  home  and  those  who  were  entertain- 
ed in  India. 

Mr.  Bainbridge  contends  that  his  indenture  directs 
him  to  go  "to  Fort  St.  George,  or  any  of  the  Company's 
settlements  where  his  servic  )s  may  be  wanted,"  hence 
when  he  reached  Madras  his  friends  advised  him  to 
come  on  to  Bengal  where  he  was  assured  there  was  the 
greatest  want  of  assistant  surgeons,  but  the  Board  re- 
solved that  he  was  to  rank  as  -an  assistant  surgeon 
appointed  in  the  country  below  those  sent  from  home. 

Instructions  for  the  purveyor  were  drawn  up  on  J une 
9lh,  1786.  The  following  is  an  extract  regarding  driuk 
for  the  sick  Europeans  : — 

"  The  common  drinks  in  full  and  middle  diet  are  to 
be  water,  toast  and  wate;-,  or  barley  water,  with  one 
spoonful  of  good  Batavia  arrack  to  each  pint  of  wine 
and  water,  with  two  ounces  of  Madeira  wine  to  a  pint  of 
water.  For  a  low  or  milk  diet,  barley  water,  with  or 
without  wine — Madeira  or  red." 

Wine  was  a  very  expensive  item  in  the  cost  of  treat- 
ment of  the  sick.  The  Garrison  Surgeon  at  Fort 
William  in  1786  estimated  the  expenditare  at  about 
two  glasses  per  man  per  diem,  which  for  four  months  at 
20  per  dozen  equalled  Rs.  900.  Under  regulations 
published  in  1787,  only  Madeira  was  to  be  used,  not  in 
excess  of  six  dozen  per  mensem  for  twenty  men,  one 
dozen  to  cost  at  Berhampur  Rs.  13,  at  Dinapur  Rs.  14, 
at  Chunar  Rs.  16,  at  Cawnpur  Rs.  18,  and  at 
Futtyghur  Rs.  20,  and  no  spirits  were  to  be  given  in- 
ternally. 

We  thus  get  some  idea  of  the  cost  of  carriage  up- 
country  a  hundred  years  ago.  In  1786  the  Physician 
General  complained  that  in  the  ( -alcutta  hospitals  the 
men  had  access  to  spirituous  liquor  whenever  they  liked. 
Head  Surgeon  Hunter,  of  Berhampur,  states  that  the 
soldiery  in  this  country  have  ever  been  observed  ad- 
dicted to  liquor  and  free  use  of  it,  yet  notwithstanding 
the  orders  of  Government  te  restrain  and  keep  them 
from  intemperance,  the  efforts  of  their  commanding 
officers  are  ineffectual  ;  at  this  station  the  vicinity  of  the 
foreign  settlements  is  favourable  for  the  purchase  of 
spirituous  liquors  of  all  sorts,  while  it  also  affords  ample 
•field  for  indulgence  in  promiscuous  intercourse  that  is 
productive  of  many  evils.  In  Berhampur  in  April 
there  were  163  venereal  cases  in  hospital  and  in  May 


172.    The  two  great  curses  of  armies  were,  therefore, 
felt  severely  enough  by  our  predecessors. 

Attention  was  paid  to  cleanliness  of  the  hospital 
wards.  It  wt.s  ordered  that  they  should  be  cleaned 
twice  a  day,  and  fumigated  once  or  twice  a  week  with 
Benjamin. 

Mr.  Fleming,  the  Head  Surgeon  of  the  Calcutta 
General  Hospital,  however,  wrote  that  his  hospital  was 
one  of  the  most  destructive  places  to  which  the  sick 
could  be  sent. 

He  remarked  "  that  it  is  universally  allowed  that  so- 
briety, fresh  air  and  cleanliness  are  of  as  much  or  perhaps 
more  consequences  in  the  prevention  and  cure  of  dis- 
eases than  either  doctors  or  medicines,  and  it  is  evident 
that  whatever  care  the  surgeon  may  take  to  provide 
his  patients  with  wholesome  food  and  the  strictest 
medical  attendance,  his  endeavours  must  be  fruitless,  if 
the  hospital  be  so  ill-secured  that  the  soldiers  can  have 
access  to  spirituous  liquors  whenever  they  think  proper, 
if  the  wards  be  so  ill-constructed  as  to  render  it  im- 
possible to  keep  them  dry  and  clean,  and  if  the  men  be 
under  the  necessity  of  constantly  breathing  an  atmos- 
phere contaminated  by  the  stink  of  necessaries  fitted  up 
under  the  same  roof  and  on  the  same  floor  on  which  they 
sleep.  This,  however,"  he  adds,  "  is  an  exact  description 
of  the  Calcutta  Hospitah" 

It  will  be  observed  that  very  enlightened  opinion 
was  available,  but  custom  and  prejudice  long  stood  in 
the  way  of  ^reat  improvement  in  the  matter  to  which 
Mr.  Fleming  referred. 

Action  was  taken  immediately  by  the  Government  on 
the  question  of  fumigation.  The  Secretary  to  the 
Military  Board  asked  for  opinion  as  to  its  utility. 

The  Medical  Board  did  not  think  that,  as  a  rule,  in  dry, 
well-ventilated  and  not  overcrowded  barracks,  fumiga- 
tion was  necessary.  They  were  of  opinion  that  "  where 
cleanliui  ss  is  neglected  other  preservations  will  avail  very 
little  ;  where  it  is  observed  they  will  in  general  mot  be 
necessary.  Where  there  are  many  sores,  damp  atmos- 
phere, etc.,  fumigation  is  useful.  Resinous  woods,  re- 
sins and  vinegars  of  the  resins  dropped  on  hot  iron  are 
best,  also  a  red-hot  iroubar  stirred  round  in  a  bucket  of 
common  tar  and  moved  about  the  ward  once  or  twice 
a  day,  also  hot  vinegar  thrown  about  by  a  syringe 
with  a  rose.  This  will  not  do  for  chunam  (lime) 
floors.  Lime  water  and  lime  washing  are  bene- 
ficial in  absorbing  the  fixed  air  which  is  generated 
in  the  bodies  of  men  and  animals."  Perhaps  we  have 
here  the  origin  of  the  great  faith  in  white-washing 
which  still  exists  in  India. 

It  was  decided  that  the  arrangements  proposed  for  the 
medical  attendance  in  the  Army  did  not  interfere  with 
the  provision  for  the  Civil  Servants  at  the  Presidency, 
or  in  subordinate  stations  or  factories,  but  that  surgeons 
then  serving  in  the  civil  line  might  join  the  Army  at 
once  or  at  six  months'  notice  on  the  occurrence  of  a 
vacancy,  but  only  one  surgeon,  and  he  after  ten  months 
in  which  to  settle  his  affairs,  elected  to  do  so.  Thus  at 
a  very  early  date  the  civil  division  became  the  most 
popular  branch  of  the  service. 
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In  November  1786,  Colonel  Ross,  the  Military 
Secretary,  writes  to  the  Board  that  the  Governor- 
General,  Lord  Cornwallis,  "  having  reason  to  believe 
that  there  are  medical  gentlemen  placed  at  many 
coUectorships  or  residencies  where  few  Europeans 
reside,  desires  that  you  will,  after  obtaining  proper 
information  and  due  consideration  of  this  subject, 
report  the  names  of  the  coUectorships  and  residencies 
belonging  to  this  Government,  where,  in  your  opinion, 
the  Civil  Servants  are,  from  their  number  or  peculiar 
situation,  reasonably  entitled  to  expect  the  appointment 
of  a  medical  gentleman  to  reside  constantly  with 
them,  "  Lists  were  also  called  for  from  the  Adjutant- 
General  and  from  the  Secretaries  to  the  Revenue 
Department  and  the  Board  of  Trade. 

The  list  from  the  last-named,  also  known  as  the 
Commercial  Department,  shows  that  surgeons  were 
stationed  at  Cossim.bazar,  Bauleah,  CommercoUy,  Patna, 
Dacca,  Luckipur,  Islamabad  and  Midnapur. 

The  records  of  such  of  these  places  as  are  still 
occupied  would,  no  doubt,  afford  interesting  reading. 
The  allowances  in  the  Revenue  line  were  for  a  full 
Surgeon  Rs.  300,  and  house- rent  Rs.  100  in  sicca 
coinage.  For  an  assistant  surgeon  Rs.  2U0  with 
Rs.  100  house-rent,  but  the  cost  of  medicines  was 
not  included.  It  appears  from  a  letter  addressed 
in  1788  by  Mr.  Warams,  Surgeon  at  Fort  Marlboro', 
which  was  then  under  the  Chief  and  Council  of 
Bencoolen,  that  he  considered  his  salary  very  small, 
because  surgeons  in  the  Civil  line  had  a  share  in 
trade,  especially  in  one  place  which  was  valued 
at  £1,500  per  annum,  and  of  course  there  was  the 
chance  of  private  practice. 

The  following  very  important  order  was  issued  by 
Earl  Cornwallis  on  November  Uth,  1788  :  "Minutes 
of  Council  in  the  Secret  and  Separate  Department, 
dated  24th  October  1788.  The  following  rules  and 
orders  have  been  passed  for  the  Medical  Department 
of  the  service  and  are  to  be  considered  as  taking  place 
from  the  first  of  the  month  :  — 

''Article  1. — Resolved  and  ordered  that  all  medical 
gentlemen  employed  in  the  Company's  service  under 
this  Presidency  be  continued  in  one  general  list  ;  that 
they  have  commissions  granted  to  them  agreeably  to 
their  proper  ranks  as  army  surgeons ;  and  that, 
whenever  employed  in  the  civil  line,  they  be  consi- 
dered for  a  time  as  lent  only  to  that  department  of  the 
service  and  liable  always  to  be  recalled  to  their  duty 
as  military  surgeons  under  the  restrictions  and 
obligations  of  service  which  are  annexed  to  their 
military  commissions."  By  Article  4,  the  title  of 
Physician  General  was  changed  to  President  of  the 
Hospital  Board,  and  the  other  two  members  were  the 
Chief  Surgeon  and  Head  Surgeon  of  the  General 
Hospital  at  the  Presidency. 

"  7. — It  was  resolved  that,  in  consideration  of  the 
importance  of  a  proper  discharge  of  the  duties  an- 
nexed to  the  station  of  a  member  of  the  Hospital 
Board  and  of  the  experience  requisite  for  the 
charge  of  a  general  hospital,  that  these  situa- 
tions   be    always    filled   up  by  selection  from  the 


most  capable  practitioners  without  any  other 
regard  to  seniority  on  the  list  of  full  surgeons, 
than  may  be  derived  from  equal  skill  and  abilities  in 
either  profession. 

"  11. — Full  surgeons  who  preferred  remaining  at 
subordinate  stations,  or  who  declined  (if  called  upon) 
to  join  an  European  battalion,  forfeited  claim  to  a 
succession  to  the  Medical  Board,  or  the  charge  of  a 
general  hospital. 

"  12. — Ail  assistant  surgeons  promoted  to  full  sur- 
geons should  give  up  their  claim  to  future  preferment 
or  quit  their  station  and  assume  the  duties  of  the  rank 
to  which  they  were  promoted,  or  of  the  station  to 
which  they  were  appointed,  either  in  the  civil  or  mili- 
tary line. 

"  15. — Every  assistant  surgeon  was  first  to  bestow 
all  his  time  and  attention  to  the  practice  of  the  general 
hospital.  It  was  thus  clearly  laid  down  that  the  Indian 
Medical  Service  was  a  military  one,  but  at  the  same 
time  the  civil  line  afforded  the  best  training  possible, 
and  allowed  of  the  employment  of  a  large  number  of 
supernumeraries  at  little  or  no  expense,  who  were  al- 
ways available  for  service  in  great  emergencies,  such 
as  did  frequently  occur  in  the  early  history  of  British 
rule  in  India,  and  which  may  recur  at  any  moment. 
Great  emphasis  was  also  laid  upon  the  necessity  of 
appointing  as  members  of  the  Board  only  the  most 
capable  practitioners  without  regard  to  seniority." 

Assistant  surgeons  were  allowed  to  decline  promo- 
tion, but  lost  their  claim  to  future  preferment. 

It  was  sometimes  a  very  serious  thing  when  a  man 
was  compelled  to  move  to  another  station,  as  appears 
from  the  case  of  Mr.  J.  Williams,  of  Juanpur,  who 
was  ordered  to  proceed  to  Dinapur.  He  begged  that 
he  might  be  allowed  twelve  months  to  settle  his  private 
affairs,  "  as  owing  to  his  situation  in  the  service  for 
some  years  past  having  scarcely  afforded  him  subsis- 
tence, he  had  been  induced,  with  a  view  to  providing 
for  his  family,  to  enter  into  some  concerns  of  a  private 
nature,  to  leave  which  together  with  the  bungalows 
and  other  conveniences,  with  which  he  had  furnished 
himself  at  considerable  expense,  would  be  attended  with 
a  very  heavy  loss  at  that  time."  He  was  allowed  to 
remain,  but  without  allowances,  so  that  after  all  even 
the  strictest  rules  are  found  to  have  exceptions.  After 
the  issue  of  the  letter  above  referred  to,  it  was  ordered 
that  all  warrants  should  be  returned  for  the  issue  of 
military  commissions.  It  was  also  laid  down  that  in 
order  to  succeed  to  the  Medical  Board,  two  years  must 
be  served  at  the  Presidency,  or  as  surgeon  to  an 
European  battalion.  There  were  twenty-eight  full 
surgeons,  and  the  following  principal  appointments 
were  always  to  be  held  by  one  of  them,  five  at  the 
Presidency  and  one  each  at  Lucknow,  Benares,  Patna, 
Murshidabad,  with  Cossimbazar  and  Dacca. 

The  surgeons  at  Tirhoot,  Luckipur,  CommercoUy, 
Cossimbazar,  and  Shahabad  declined  promotion,  and 
three  officers  at  Chittagong,  Midnapur,  and  Behar 
accepted.  Medical  officers  were  by  no  means  back- 
ward in  their  endeavours  to  advance  their  profession, 
for  example,  Dr.  Balfour  refers  to  an  improvement  in 
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medical  practice  which  he  describes  as  a  successful  and 
certain  method  of  curing  the  destructive  remittent  fever 
of  Bengal  by  giving  the  bark  in  the  fit,  as  well  as  in 
the  remission  of  the  fever. 

In  1788  Mr.  Wade,  of  Chunar,  submitted  proposals 
for  a  medical  library,  but  the  Board  disapproved,  but 
there  were  such  libraries  at  other  stations.  A  long 
treatise  on  fevers  was  sent  to  the  Board  for  its  opinion. 
In  it  wine  and  bleeding  were  much  objected  to.  Anti- 
mony was  thought  to  be  useful,  as  it  produced  vomit- 
ing, but  the  special  object  of  the  communication  was  to 
prove  the  value  of  the  treatment  by  active  purges,  and 
especially  by  the  administration  of  five,  ten,  or  sixteen 
grain  doses  of  calomel. 

Drugs  were  very  expensive.  For  example,  when  the 
supply  of  Glauber's  salts  in  the  stores  was  exhausted, 
none  could  be  expected  for  six  months,  the  apothecary 
was  allowed  to  purchase  eighteen  hundredweights 
in  the  market  at  a  cost  of  Rs.  1,945.  This  quantity 
could  not  be  bought  by  any  one  for  Rs.  180  in 
Calcutta.  The  retail  price  was  one  rupee.  It  is 
now,  in  our  inferior  currency,  only  four  annas. 
Ipecacuanha  was  sold  at  twelve  annas  per  pound. 
Cream  of  tartar  at  thirteen  and  rhubarb  at 
three,  the  present  wholesale  prices  being  9,  ^  and  i^ 
respectively.  It  was,  of  course,  the  bulk  of  the 
Glauber's  salt  and  consequent  expense  of  carriage, 
which  was  the  principal  item  in  the  expenditure,  though 
the  improved  methods  of  manufacturing  soda  salts  have 
a  great  share  in  the  present  low  rate  of  the  drug 
which  is  only  worth  £5-10-0  per  ton  in  England. 
Medicines  were  given  from  the  Company's  stores  to 
the  inhabitants  of  Calcutta,  who  were  not  in  the  Com- 
pany's service  at  twenty-four  per  cent,  profit. 

The  Company  lost  no  opportunity  of  recommending 
what  were  thought  to  be  valuable  improvements,  for 
example,  a  number  of  bottles  of  Ruspini's  stypic  were 
sent  out  for  trial  in  1785  ;  and  fifty  tracts,  two  drags 
and  apparatus  for  recovering  persons  apparently  drowned 
were  received  from  the  Royal  Humane  Society  and 
forwarded  to  be  used  and  the  patterns  copied. 

The  Commander-in-Chief  authorized  the  inoculation 
of  the  men  belonging  to  the  Corps  of  Artillery  and 
Infantry  in  Garrison  at  Dum-Dum,  who  had  not  had 
the  small-pox.  A  bungalow  was,  therefore,  ordered  to 
be  built  for  the  men  who  were  not  put  under  stop- 
pages, as  was  the  case  with  the  sick  in  general.  Sub- 
mission to  the  operation  was  quite  voluntary. 

The  first  proper  provision  for  the  insane  was  made 
in  May  1787,  after  the  death  of  Mr.  Kenderdine,  who 
had  a  house  for  such  persons,  but  no  suitable  arrange- 
ment for  them.  Assistant  Surgeon  Dick,  who  was 
in  charge  of  the  insane  house,  bought  sixteen  battalion 
cots  for  the  insanes  at  Rs.  6  each,  but  they  broke  them 
to  pieces  in  the  first  month,  whereupon  he  purchased 
twenty-four  at  Rs.  16  each,  "so  strong  that  the  most 
furious  of  them  cannot  break  them  in  the  least,  they 
would  last  for  twenty  years."  They  were  made  of  teak 
and  had  boarded  bottoms  with  head,  foot  and  side-boards, 
all  well  secured  with  iron  clampsl  He  also  provided 
a  number  of  straight  jackets  and  iron  chains  for  the 


legs,  with  jointed  hoops  to  go  round  the  waist,  and 
shackles  to  confine  the  hands,  at  Rs.  3  each  set. 

A  list  is  given  of  officers  and  privates  who  were  in 
the  house  in  February  1788.  Their  pay  went  towards 
their  keep.  Rs.  50  per  mensem  were  charged  for 
other  persons,  and  for  this  sum  they  were  allowed 
tea,  bread,  butter,  and  wine  twice  a  day. 

Sanction  was  given  for  one  cooly  to  attend  each 
insane  person,  besides  Rs.  10  for  each  sergeant  or 
private  attendant,  of  whom  there  were  to  be  four. 

The  Governor-General  supposed  that  the  relations 
of  insane  gentlemen,  who  were  not  in  the  service, 
would  support  them,  butadded,"if  not,  the  public  will." 

Mr.  Dick  proposed  that  there  should  be  a  separate 
house  for  insane  women,  as  two  had  been  sent  to  him, 
and  both  were  furious.  He  stated  in  sending  in  his 
estimate  that  he  could  not  get  near  fifteen  per  cent,  for 
his  money.  The  Board  thought  Mr.  Dick's  offer  of  a 
house  at  Rs.  200  a  month  for  the  women  was  reasonable. 

At  the  period  to  which  these  early  records  relate, 
it  was  the  rule  that  when  medical  officers  went  to 
England,  they  had  to  resign  the  service  of  the  Com- 
pany, but  they  usually  took  with  them  a  letter  recom- 
mending them  for  reappointment  and  reinstatement 
without  prejudice  to  their  service.  Thus,  for  example, 
Mr.  Williams,  Chief  Surgeon,  asked  for  leave  for  three 
years  on  half  pay  or  on  full  pay  in  India,  but  he  was 
informed  that  he  must  resign  and  be  recommended 
for  readmission  should  he  return.  He  complained 
that  Mr.  Ellis,  the  Physician  General,  had  been  pro- 
moted over  his  head,  though  he  had  been  nine  years 
at  home  without  doing  anything  for  the  Company. 
Mr.  Gillies  asked  for  three  years  leave,  as  his  health  had 
broken  down  after  16  years'  service  in  Bengal.  It 
is  not  wonderful  that  men  took  long  leave,  for  we  read 
that  Mr.  Burt,  who  was  appointed  assistant  surgeon 
in  1787,  was  a  year  on  the  voyage,  as  the  India  men 
had  to  wait  for  convoys,  because  the  British  nation 
was  then  contending  with  enemies  in  every  part  of 
the  globe.  The  peril  of  voyage  was  indeed  great,  as 
appears  from  a  letter  of  Mr.  Stormouth,  Head  Surgeon 
at  Dinapur,  who  asked  that  in  case  of  his  being 
shipwrecked  this  side  of  the  Cape  of  Good  Hope,  he 
might  not  be  considered  out  of  the  service.  There  are  a 
few  notices  regarding  the  value  of  house  property,  as 
well  as  the  salaries  of  clerks  and  wages  of  workpeople. 

Lieutenant  Berkeley,  of  Chunar,  offered  his  bouse 
as  a  hospital.  It  had  cost  him  Rs.  3,000,  and  was  all 
pucca,  except  the  roof.  It  consisted  of  two  rooms, 
each  18  feet  by  14,  and  two  14  feet  square,  each  with 
a  front  verandah  60  feet  by  18,  and  a  back  one  22  feet 
by  14,  as  well  as  all  necessary  offices,  a  garden  with 
fruit  trees  and  three  bighas  of  land.  His  offer  was  not 
accepted,  but  an  estimate  was  made  of  Rs.  5,637  for 
providing  a  new  building. 

The  establishment  of  the  Medical  Board  received 
pay  as  follows  :  Copier  of  the  proceedings,  Rs.  100 
per  mensem  ;  copier  of  letters,  orders,  etc.,  Rs.  100  ;  his 
assistant,  Rs.  30  ;  examiner  of  accounts,  Rs.  50  ;  duftry, 
Rs.  8  ;  two  peons  at  Rs.  5  each.  The  house  rent  was 
Rs.  318-12. 
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The  office  establishment,  according  to  the  orders  of 
Government,  attended  for  six  hours  daily,  either  in 
the  morning  or  evening,  as  the  heads  of  the  offices 
might  think  proper,  but  not  later  than  9  p.m.  The 
Hindu  writers  were  afterwards  only  allowed  Es.  50, 
and  the  rent  was  reduced  to  Es.  250. 

Domestic  servants  were  paid  at  the  following  rates  : 
Bhisties  Rs.  5,  dhobis  Rs.  5  and  6,  sweepers  Rs.  4,  head 
sweepers  Rs.  5,  peons  Rs.  4.  A  bhistee  and  sweepers 
were  allowed  to  every  two  officers  of  lieutenant's  rank 
and  were  part  of  his  privileges.  One  bhistee  and  one 
sweeper  were  allowed  to  the  surgeon. 

All  medical  charges,  except  doolies,  were  to  be  borne 
by  the  surgeons  of  sepoy  battalions,  but  by  a  minute  of 
Council  it  was  afterwards  orderd  that  12  sonat  rupees 
per  company  of  lascars  should  he  paid  to  surgeons  for 
all  medical  charges,  except  doolies. 

Mr.  Bingham,  in  writing  his  case,  states  that  in  1784, 
after  commencement  of  the  Canicular  months,  he  was 
afflicted  with  a  slow  nervous  fever.  In  1787  Mr. 
Fontana  was  especially  appointed  to  see  the  sick  in  jail 
under  the  head  surgeon,  instead  of  the  mates  who 
used  to  visit  it  in  turn.  The  Secretary  to  Government 
forwarded  twelve  copies  of  a  memoir,  explaining  the 
general  utility,  as  well  as  the  proper  mode  of  obtaining  a 
precise  knowledge  of  what  may  relate  to  serpents  or 
snakes,  which  were  distributed  amongst  a  number  of 
surgeons  for  opinions  and  collections,  if  they  had  any,  or 
observations  on  that  class  of  animals. 

A  letter  from  Dr.  Francis  Balfour  to  the  Hon'ble 
John  Macpherson.  Esq.,  Governor-General,  and  to  the 
Members  of  the  Supreme  Council,-  is  worthy  of  being 
given  almost  in  full :  — 

"  Hon'ble  Sir  and  Sirs, — The  remonstrance  of 
Mr.  Monro,  Mr.  Ferguson  and  Mr.  Boyd,  against 
my  rank,  to  which  I  am  desired  by  your  Honour- 
able Board  to  reply,  seems  to  contain  four  objec- 
tions or  arrangements  which  1  shall  consider  separately. 
However,  I  cannot  help  expressing  my  surprise 
that  a  remonstrance  addressed  in  July  1784  to  the 
Hon'ble  Warren  Hastings,  Esq.,  should  be  for  the  first 
time  transmitted  to  me  for  a  reply  in  August  1786,  when 
Mr.  Hastings  is  no  longer  Governor-General  and  Mr. 
Ferguson,  one  of  the  gentleman  who  signs  the  re- 
monstrance, has  been  more  than  a  twelve  month  dead. 

.  .  .  When  I  arrived  in  Bengal  and  until  within 
these  few  years  I  have  already  observed  that  it  was 
customary  in  the  service  for  an  assistant  surgeon  to 
hold  likewise  a  subaltern's  commission  in  the  Army, 
and  he  was  allowed  to  retain  both  until  he  arrived  at 
the  rank  of  either  a  full  surgeon,  or  of  a  captain,  at 
which  time  he  was  obliged  to  relinquish  his  other 
appointment  and  to  attach  himself  to  that  line  only  in 
which  he  had  received  his  promotion.  Mr.  Cranstown 
enjoyed  both  for  several  years,  and  held  them  at  the 
time  of  his  death,  and,  if  I  am  not  mistaken,  Captain 
Frederick  Breton  held  both  until  he  was  promoted 
to  the  rank  of  captain,  at  which  time  he  lost  his 
appointment  of  assistant  surgeon. 

There  are  other  examples  which  I  don't  recollect 
exactly.    I  held  both  appointments  until  I  returned 


from  Madras  in  1778.  I  was  then  promoted,  and 
became  a  full  surgeon,  and  dropt,  of  course,  my 
commission  in  the  army.  On  a  former  occasion  I 
took  the  liberty  of  laying  before  yonr  Honourable 
Board  certificates  of  three  different  commissions  from 
the  Company,  the  originals  of  which  are  in  my 
possession.  By  the  first  I  was  appointed  an  assistant 
surgeon  in  November  1768  by  the  Honourable  Court 
of  Directors,  by  the  second  my  rank  on  this  estab- 
lishment was  fixed  and  confirmed  in  July  1769  by 
the  Hon'ble  Harry  Verelst,  Esq.,  and  Council,  and 
by  the  third  I  was  promoted  to  the  rank  of  full 
surgeon  in  August  1777  by  the  Supreme  Council." 
Mr.  Hay,  the  Secretary  to  the  Government,  wrote 
to  the  Board  that  it  appeared  on  a  reference  to  a 
return  of  the  2nd  Brigade,  dated  December  1785, 
that  Lieutenant  Francis  Balfour  stood  on  the  strength 
of  the  brigade  as  a  lieutenant  and  not  as  a  surgeon. 
By  a  general  order    of  15th  December  1769,  Mr. 

Balfour  was  appointed  an  ensign  by  the  Gov- 
ernor-General, and  later  on  advanced  to  the  rank  of 
lieutenant,  and  as  such  in  1776,  by  a  minute  of 
Council,  he  was  permitted  to  remain  twelve  months 
with  the  Nawab  of  Arcot.  In  1778  he  was  permitted 
to  retain  his  proper  rank  in  the  list  of  surgeons,  ac- 
cording to  his  original  warrant  of  assistant  surgeon, 
which  was  dated  at  Fort  William  on  the  2nd  July  1769, 
and  a  warrant  as  full  surgeon  was  granted  him  from 
16th  August  1777.  The  name  of  Lieutenant  Francis 
Balfour  was  then  ordered  to  be  struck  off  the  list  of  the 
Army.  In  1786  he  became  surgeon  in  charge  of  the 
Cbunar  Hospital,  which  had  first  been  established,  and 
afterwards  obtained  a  seat  on  the  Medical  Board.  A 
letter  from  Lieutenant  Stanton  to  Mr.  Hamilton,  Senior 
Surgeon  at  Futtyghur,  shows  that  a  general  order  was 
issued,  by  which  gentlemen,  serving  in  both  the  military 
and  medical  lines,  were  desired  to  relinquish  one  or  the 
other  of  them,  on  this  account  he  offered  himself  as  a 
regimental  mate  to  the  8th  Battalion  of  Sepoys  to 
which  he  belonged,  because  he  had  been  bred  a  surgeon. 

I  quote  this  to  show  that  a  double  commission  wa& 
usually  held  with  the  opinion  of  relinquishing  one 
profession  or  the  other  ;  but  it  also  indicates  that 
medical  men  occasionally  entered  the  service  as 
combatant  officers,  possibly  because  after  spending 
some  time  at  the  Presidency,  they  had  no  prospect  of 
obtaining  employment  in  their  own  profession,  or  were 
unable  to  live  by  private  practice. 

Mr.  Anderson,  of  Chunar,  stated  that  he  was  an 
ensign  in  the  1st  Regiment  of  Europeans  in  June  1781, 
but  the  Commander-in-Chief,  finding  that  he  had  been  a 
regular  bred  surgeon,  and  had  practised  for  twelve  years, 
ordered  him  to  act  as  assistant  surgeon,  and  that  he 
some  time  later  asked  permission  to  resign,  in  order  to 
rank  in  the  physical  line.  With  these  notes  regarding 
rank  and  the  medical  service  and  its  dual  nature, 
1  conclude  my  extracts  from  the  records,  in  the  hope  that 
some  one  may  be  encouraged  to  pursue  the  subject,  and 
write  a  full  history  of  the  Indian  Medical  Service,  as 
I  am  sure  it  could  no£  fail  to  be  of  much  Talue  and 
interest.  '  • 
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PRESIDENTIAL  ADDRESS. 

BY  H.  PEEliS  DIMHOCK, 
Surgeon-Major,  7,  M.  S. 

It  is  my  especial  privilege  on  this  auspicious 
occasion  of  the  first  Medical  Congress  in  India  to 
open  tlie  proceedings  of  the  section  in  obstetrics 
and  the  allied  subjects  of  gynaecology  and  paediatrics, 
and  it  is  a  privilege  vi^hich  I  feel  to  be  one  of  great 
distinction  and  honour  to  that  degree  that  1  have 
had  some  difficulty  in  the  selection  of  a  train  of  ideas 
suited  to  such  a  wide-reaching  object  as  our  meeting 
to-day  must  be  —wide-reaching,  not  alone  in  the  sphere 
of  Indian  Medical  Science,  bnt  also  in  the  considera- 
tion of  the  Argus-eyed  public  that  now  watches  with 
ever-increasing  interest  proceedings  and  intentions 
that  bear  upon  the  physical  weal  and  hygienic  progress 
of  the  people  of  this  Eastern  Empire.  It  is  a  matter 
for  congratulation  and  joy  that  not  only  the  men  of 
India  have  awakened  to  the  enormous  benefit  to 
humanity  that  skill  in  these  particular  branches  of 
medical  science  will  convey  through  the  alleviation 
of  pain  and  suffering  and  the  insurance  of  a  higher 
standard  of  future  maturity,  but  that  also  the  women 
of  India  are  sjieedily  recognizing  and  adopting  the 
benefits  that  accrue  to  them  thereby  in  their  hours 
of  difficult  travail,  in  the  rearing  and  healthy  manage- 
ment of  their  children,  and  in  the  treatment  of  the 
particular  ills  to  which  they  are  so  often  the  unfortu- 
nate heiresses. 

This  hapy»y  consummation  of  philanthropic  hopes, 
this  cutting  of  the  Gordian  knot  of  the  cousprvatism 
of  custom,  has  been  furthered  by  the  humane  sympathy 
and  loving  benevolence  of  the  Countess  of  Duft'erin, 
whose  name  will  be  handed  down  to  posterity,  parti- 
cularly in  India,  as  a  benefactress  of  womankind,  while 
her  scbeme  for  help  thus  inaugurated  has  been  and  will 
be  still  more  promoted  by  the  intelligent  appreciation 
and  assistance  with  which  the  more  enlightened  men 
of  India  have  sought  and  encouraged  the  bringing 
of  skilled  aid  to  their  wives  and  children  into  the 
secluded  precincts  of  the  zenana.  This  ready  adoption 
of  means  for  the  relief  of  such  suffering  within  so 
short  a  space  of  time  promises  great  impetus  to  the 
advance  of  knowledge  in  the  subjects  of  this  section 
of  which  India  stands  so  much  in  need,  and  which  has 
from  centuries  immemorial  languished  in  the  most 
deplorable  depths  of  ignorance  and  superstition  under 
the  peculiar  prohibitive  customs  of  the  people  of  the 
land,  and  the  unclean  and  repulsive  traditionary 
methods  of  the  native  midwives. 

As  this  new  light  is  spread  amongst  the  peofile  by 
the  medical  men  and  women  pioneers  of  our  art  we 
may  look  forward  to  a  fulfilment  of  the  results  of 
higher  knowledge  and  skill,  as  well  as  to  an  apprecia- 
tion of  those  efforts  that  cannot  only  relieve  the 
acutest  suffering,  but  can  so  often  crown  the  hopes  of  a 
happy  family. 

In  our  particular  corner  of  the  world's  work,  it  is  our 
beholden  duty-  and  I  am  sure  it  is  with  most  of  us 


our  enthusiastic  pleasure  — to  strain  our  intellects  to  add 
to  the  knowledge  that  will  help  on,  enlighten,  and 
inspire  our  fellow-workers  ;  and  we  should  remember 
that  even  a  little  good  work  done  and  recorded  often 
goes  to  the  piecing  together  of  a  great  discovery.  The 
geniuses  of  every  generation  who  have  been  led  to  the 
exposition  of  some  great  truth  have  mostly  gained  in- 
tuition, aid,  and  inspiration  from  the  labours  of  others, 
past  and  present,  and  have  based  on  them  their  observa- 
tions and  conclusions. 

It  has  been  their  particular  gift  to  unite  these  frag- 
ments into  the  whole,  and  to  gather  together  the  facts 
of  knowledge  thus  previously  worked  out,  often  in  an 
apparently  insignificant  degree,  further  addiny  the  re- 
quirements that  constitute  the  full  evolution  of  the 
master  mind,  and  placing  them  together  in  the  progress- 
ive steps  of  entire  and  true  completion. 

So  let  us  ever  be  certain  that  as  we  glean  the  stray 
cornstalks  in  the  field  of  experience,  it  is  in  our  hands 
to  furnish  material  for  the  skilled  labourer  to  bind  into 
goodly  sheaves.  In  searching  for  a  fit  subject  for  this 
address,  it  seemed  to  me  better  to  select  matter  of  some 
imique  interest  than  to  generalize  in  the  many  attractive 
ideas  that  such  a  meeting  as  this  would  be  sure  to  call 
up.  Indeed,  these  particular  branches  of  medical  art 
have  not  progressed  in  India  in  anything  like  the  way 
that  general  medicine  and  surgery  have  done,  owing  to 
circumstances  to  which  I  have  already  referred,  as  well 
as  to  the  unwillingness  of  Indian  women  to  enter  hospi- 
tals, to  undergo  operations,  and  to  submit  themselves 
or  their  children  to  treatment  at  the  hands  of  male 
practitioners,  and  to  have  given  a  review  of  the  advan- 
ces made  in  these  subjects  in  India  would  have  been  a 
somewhat  barren  task.  One  can  point  to  the  works  of 
Tilt,  Birch,  Joubert,  and  a  few  scattered  records  in  the 
various  ephemeral  Indian  Medical  Journals  that  have 
brightened  the  dim  history  of  the  labours  of  the  last  fifty 
years,  but  there  has  been  no  attempt  to  systematize  or 
to  establish  a  permanent  literary  interest,  in  these 
branches,  such  as  is  the  casein  the  countries  of  Europe. 
The  second  generation  of  Indian  medical  practit'oners 
has  reached  maturity,  and  still  these  important  subjects 
are  in  their  infancy  with  us.  There  are  many  parts  of 
them  in  which  we  require  full  and  accurate  information 
of  special  application  in  India. 

In  obstetrics  it  is  self-evident  to  anyone  witli  a  modi- 
cum of  experience  that,  on  account  of  the  great  variance 
in  the  measurements  of  the  pelvis  and  the  development 
of  the  child  in  the  different  races,  the  whole  gamut  of 
operative  manipulations  nmst  differ  greatly,  and  such 
a  consideration  alone  would  demand  an  entire  text-book 
of  careful  collaborative  experience. 

A  wider  knowledge  of  diseases  occurring  particularly 
in  women  in  various  parts  of  the  country,  with  methods 
of  treatm.ent  and  the  results  of  operation,  is  much  to  be 
desired. 

The  diseases  of  Indian  children  are  comparatively  an 
unopened  subject,  and  promise  a  novel,  instructive  and 
extensive  sphere  of  most  useful  enquiry  to  shose  who 
have  the  opportunities  and  advantages,  f  nd  wUl  take 
the  trouble  to  record  experience  in  them. 
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It  is  time  that  we  awoke  from  our  lethargy.  May 
our  meeting  of  to-day  be  a  trumpet-call  to  workers 
throughout  India  for  further  re-advance  all  along  the 
line  of  these  particular  subjects,  and  perhaps  a  sugges- 
tion for  the  foundation  of  an  Indian  obstetrical  society, 
similar  to  the  London  one,  may  not  fall  amiss  in  this 
enlightened  city  where  the  torch  of  progress  has  been 
uplifted  to  light  the  way  of  encouragement  to  a  mutual 
interchange  of  thought  and  ideas. 

Posterity  demands  it  as  a  duty,  and  women  doctors, 
especially  with  their  many  advantages,  must  not  forget 
that  it  is  our  obligation  to  add  to  accurate  knowledge, 
as  well  as  to  relieve  suffering. 

Now,  as  my  mind  has  for  a  time  been  much  occupied 
with  some  stiff  problems  in  puerperal  fever,  1  decided 
with  diffidence  to  attempt  to  record  the  still  imperfect, 
but  extremely  interesting,  solutions  that  certain  such 
cases  have  presented  to  me. 

Since  Professor  Semmelweiss  first  placed  us  in  pos- 
session of  the  axioms  of  puerperal  fever,  there  has  been 
accumulated  a  mass  of  evidence  to  demonstrate  their 
truths,  and  fresh  knowledge  has  been  added  to  them, 
especially  by  the  discovery  of  the  antiseptic  system  of 
Lister. 

But  though  the  ideas  of  all  authorities  are  fairly  well 
defined,  there  are  still  many  effects  and  conditions  of 
puerperal  fever  and  points  of  diiference  that  are  hard 
to  reconcile.  This  is  especially  the  case  in  a  country 
like  India,  which  teems  with  forms  of  pyrexial  diseases 
that  are  liable  to  complicate  the  pregnant  and  puer- 
peral states.  To  indicate  all  forms  of  puerperal  fever, 
as  puerperal  septicaemia,  whatever  the  infective  cause, 
and  however  much  the  symptoms  may  vary,  is  alone 
sufficiently  confusing,  when  we  are  brought  face  to 
face  with  their  actual  protean  clinical  facts  ;  and  on 
the  other  hand,  to  seek  to  differentiate  each  and  every 
kind  of  puerperal  fever  according  to  its  features, 
whether  of  cause  or  effect,  would  lead  us  into  an 
interminable  phraseology  that  would  be  too  awkward 
for  any  practical  purpose. 

The  old  familiar  term  "  puerperal  fever  "  as  a  main 
distinctive  indication  is  rendered  sufficient  for  all  pur- 
poses by  the  affix  of  a  descriptive  adjective  for  the 
special  condition  or  cause  associated  with  the  pyrexia 
of  the  puerperium,  which  after  all  is  the  generic  mean- 
ing of  puerperal  fever.  Thus  the  words  traumatic, 
septicaemic  and  pysemic  puerperal  fever  would  describe 
fairly  well  the  form  of  puerperal  pyrexia  that  was 
associated  with  traumatism,  septicaemia,  or  pyaemia. 
Any  local  effects  can,  at  the  same  time,  be  described 
as  complications,  and  we  should  thus  have  a  designation 
like  '  traumatic  puerperal  fever  with  pyo-raetritis,'  and 
so  on. 

To  eliminate  the  special  characters  and  peculiarities 
of  these  and  other  complex  puerperal  fevers,  we  require 
a  very  extensive  knowledge  of  their  clinical  features, 
and  in  India  we  are  confronted  with  so  many  kinds  of 
the  fever  type  of  disease  that  such  an  enquiry  is  sure 
to  be  full  of  immensely  interesting  and  intricate  possi- 
bilities. Clinical  observation  and  deductions  thereform 
are  always  most  attractive,  and  have  been  naturally 


the  principal  methods  of  elucidation  of  disease  through- 
out all  time  of  medical  knowledge.  They  demand  the 
first  attention  of  the  physician,  and  novv-a-days,  waited 
on  by  pathology  and  its  youthful  handmaid  bacterio- 
logy' they  are  yielding  most  fruitful  results.  In  these 
rapidly  progressive  days  we  are  continually  on  the 
outlook  for  some  fresh  means  of  divining  the  actual 
causes  and  conditions  of  disease,  and  those  occurring  in 
the  pregnant  state,  and  the  puerperium  are  so  environed 
by  their  own  peculiar  accompaniments  that  there  is  a 
separate  and  special  field  for  the  study  of  them,  both 
clinically  and  pathologically.  In  a  research  into  the 
causes  and  effects  of  puerperal  fever  in  India,  we  are 
confronted,  not  alone  with  special  disease  entities,  but 
also  with  the  many  conditions  peculiar  to  the  country 
itself — of  season  and  meteorological  events,  of  race,  of 
surroundings,  of  habits,  of  intercurrent  disease,  and 
of  the  preliminary  effects  of  the  pregnant  state  under 
such  conditions,  in  all  of  which  I  can  only  suggest 
what  a  large  field  there  is  for  philosophical,  thoughtful, 
scientific  and  useful  enquiry,  especially  to  those  mem- 
bers of  the  profession  who  actually  practise  amongst 
the  people,  and  are  intimate  by  race  association  with 
their  modes  of  life  and  other  influences. 

In  this  there  must  be  'no  quackery.  "Quackery 
gives  birth  to  nothing  ;  gives  death  to  all  things.  We 
shall  not  see  into  the  true  heart  of  anything  if  we  look 
merely  at  the  quackeries  of  it  ;  as  mere  diseases,  cor- 
ruptions with  which  our  and  all  men's  sole  duty  is  to 
have  done  with  them,  to  sweep  them  out  of  our 
thoughts  as  out  of  our  practice.  Man  everywhere  is 
the  born  enemy  of  lies." 

In  a  tropical  climate  the  main  influence  would,  of 
course,  be  that  of  the  high  temperature  of  the  air,  by 
which  all  developments  and  changes  are  brought 
about  with  a  greater  rapidity,  so  that  the  tissues  be- 
come less  stable,  less  hardy,  and  so  tend  to  disintegrate 
quickly  when  once  a  rift  is  opened  in  their  continuity. 

The  extreme  changes  of  intense  dry  stimulating  heat 
in  the  summer  and  of  a  depressing  heat  that  comes  with 
the  onset  of  the  monsoons,  present  aspects  of  variation, 
apart  even  from  acclimatization,  in  the  organisms  of  all 
who  are  subject  to  them,  and  still  more  of  those  whose 
temperaments  are  liable  to  an  easy  divarication  of  the 
physiological  equilibrium,  either  towards  depression  or 
exaltation.  In  the  pregnant  woman  we  have  to  consider 
that  there  is  a  call  upon  vascular,  secretory  and  excretory 
powers  which  react  to  such  influences  in  accordance  with 
the  elastic  requirements  of  each  and  every  functional 
tension.  Dry  heat  stimulates  the  circulation,  raises 
the  tension  of  the  nervous  system,  excites  greater 
metabolism,  and,  if  the  organism  is  in  any  way  over- 
balanced, revenges  itself  for  the  disorder  of  its  dominant 
systems  by  a  furious  hyperpyrexic  confusion  of  its 
general  processes.  On  the  other  hand,  moist  heat 
depresses  the  circulation,  lowers  the  nervous  tone, 
impairs  secretion,  and  further  promotes  an  accumula- 
tion of  effete  substances  in  the  blood,  either  slowly 
or  rapidly,  so  that  morbid  effects  are  easily  engendered 
and  with  difficulty  thrown  off.  So,  too,  meteorological 
changes  exert  their  action  in   corresponding  effects. 
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As  examples  of  the  differences  of  disease  types  under 
such  circumstances  may  be  taken  the  sharp  attacks 
of  fever  which  occur  in  the  drier  seasons  of  the  year, 
and  the  low  forms  of  continued  fever  and  malarious 
cachexia  with  engorgement  of  the  abdominal  viscera, 
especially  of  the  spleen,  such  as  take  place  in  humid 
states  of  the  atmosphere  and  climates. 

Frequently  the  slow  development  of  malarious 
cachexia  produces  in  the  pregnant  woman  a  form  of 
pernicious  malarious  anaemia  which  is  characterized 
towards  the  end  by  intense  anaemia,  oedema,  and  an 
enlarged  spleen  and  liver,  for  the  sluggish  circulation 
and  nervous  debility  encourage  congestion  of  the  organs. 

Race  may  shew  its  influence  in  the  various  tendencies 
that  are  developed  out  of  evolutionary  chai-acteristics  ; 
as,  for  instance,  the  neurotic  type  rendering  the  woman 
more  susceptible  of  nervous  impressions  and  reactions, 
often  altering  the  characters  of  disease  by  super-added 
nervous  phenomena,  such  as  high  temperature  quickly 
subsiding.  Habits  of  food,  of  drink,  and  of  luxury 
are  worthy  of  reflective  consideration,  and  it  may  be 
accepted  as  a  fact  that  pregnant  women,  whose  food 
is  of  a  vegetable  and  unstimulating  kind,  will  have 
less  stamina  in  enduring  prolonged  pain  and 
exhaustion,  but  will  recover  more  quickly  from 
ordinary  trials  than  those  whose  food  is  of  a  more 
generous  description  ;  while  again  the  latter  will  be 
more  liable  to  inflammatory  reactions  and  rapid  tissue 
changes,  such  as  sloughing  from  traumatic  injury. 

The  surroundings  of  pregnant  and  puerperal  women 
are  manifold  in  their  effects,  and  include  those  of  the 
room,  the  house,  the  village,  and  the  town,  septicaemic, 
zymotic,  and  malarious  puerperal  fevers  being  the 
most  likely  outcome  of  dangers  from  these  sources. 

I  have  had  the  usual  experience  of  most  enquirers 
in  being  baffled  at  the  outset  by  forms  of  puerperal 
fever  that  I  have  had  to  deal  with  in  India,  and  what 
impresssd  me  most  in  the  first  instance  with  some  of 
the  cases  was  their  unusual  and  surprising  resistance 
to  rigid  antiseptic  and  aseptic  precautions.  A  study 
of  a  series  of  temperature  charts,  and  the  effects  of 
various  treatment  on  the  temperature,  gave  the  true 
line  of  explanation.  When  once  the  clue  was  given, 
the  opening  of  some  of  the  hidden  processes  was 
shewn,  so  that  I  venture  to  tabulate  certain  forms  of 
complex  puerperal  fever  as  follows  : — 

1.  Malarious  intermittent  puerperal  fevers  : 

(L)  Quotidian. 
(B)  Tertian. 
(Yj  Quartan. 

2.  Malarious  remittent  puerperal  fevers. 

3.  Thermic  do.  do. 

4.  Dysenteric  do.  do. 

5.  Syphilitic  do.  do. 

I  have  no  doubt  that  others  will  be  added  to  their 
numbers  as  the  science  of  medicine  pi'ogresses,  and 
wrest  from  the  chaos  of  uncertanity  the  many  forms 
of  Indian  fevers. 

The  protozoic  causes  of  these  fevers  may  develop 
in  the  pre-pregnant  or  the  pregnant  state,  and  be 
carried  on  into  the  puerperal  state  to  be  further  im- 


pressed with  a  septicpemic  pyrexial  element,  v/hich  is 
the  result  of  the  condition  of  the  tissues  and  systems 
of  the  puerperal  patient  rendering  the  unusual  secre- 
tions and  excretions  more  liable  to  the  action  of 
infective  agents.  Or  these  causes  may  be  latent  in  the 
system,  manifesting  no  symptoms  until  they  are  excited 
to  action  by  the  onset  of  labour,  or  roused  to  a  more 
powerful  influence  by  a  septicfemic  pyrexia. 

To  deal  with  the  group  of  the  malarious  forms  of 
puerperal  fever,  I  submit  cases  with  their  accompany- 
ing charts.  Many  of  you  may  be  familiar  with  an 
experience  that  pregnant  patients  in  this  country,  who 
contract  malarious  fever,  or  whose  systems  are  inocu- 
lated with  its  organisms,  are  very  resistent  to  treatment 
for  malarious  fever  or  cachexia,  either  because  the 
blood  and  tissues  of  the  pregnant  woman  are  very 
retentive  or  reproductive  of  the  disease  factors,  or 
because  they  are  specially  vulnerable  to  and  ineffective 
in  repelling  their  ravages.  How  often  it  happens  that 
a  pregnant  woman,  suffering  from  malarious  fever,  is 
treated  by  all  the  known  methods,  which  produce  no 
yielding  of  the  fever  for  some  time,  and  when  the 
pyrexia  runs  high,  miscarriage  is  sooner  or  later 
brought  about.  The  quinine  may  here  be  wrongly 
blamed  for  the  mishap,  which  was  in  reality  due  to 
the  everheated  blood  current  and  to  the  poisons  circu- 
lating in  it,  and  1  have  elsewhere  pi'otested  against  this 
shibboleth  of  the  objection  to  use  quinine  in  doses  that 
are  adequate  for  the  control  of  the  disease.  At  the 
same  time  we  must  not  forget  that  sometimes  malarious 
fever  is  not  affected  by  quinine,  and  that  the  system 
may  also  be  inoculated  with  previous  treatment  by  that 
drug,  so  that  it  fails  to  give  the  expected  result. 

It  may  be  some  days  even  before  an  ordinary  attack 
of  ague  in  a  pregnant  woman  can  be  controlled,  and  if 
tlie  case  is  allowed  to  go  on  without  treatment,  the 
disease  gets  such  a  grip  of  the  patient  as  to  be  un- 
controllable, and  if  labour  or  miscarriage  results  an 
additional  puerperal  septicaemia  is  an  inevitable 
result. 

We  are  also  all  familiar  with  the  sudden  appearance 
of  malarious  fever  coincident  with  a  severe  shock  to 
the  system,  such  as  a  fracture  of  a  bone,  the  passage 
of  a  catheter,  or  an  overwhelming  emotion,  and 
recollecting  that  the  dilatation  of  the  os  uteri  is  often 
accompanied  by  a  rigor,  I  have  attributed  the  sudden 
accession  of  a  high  temperature  at  the  commencement 
of  labour  to  a  disturbance  of  latent  malarious  poison 
by  the  vascular,  nervous,  and  tissue  changes  wrought 
by  the  mechanical  process  of  dilatation. 

It  is  difficult  to  account  in  any  other  way  for  the 
sudden  appearance  of  these  fevers  at  such  crises,  when 
they  have  not  been  preceded  by  any  signs  of  a  taint 
lurking  in  the  body,  and  I  believe  that  the  organisms 
are  really  latent,  and  that  their  sudden  activity  is 
because  the  balance  of  nervous  control  is  disturbed  by 
the  event  of  labour,  the  vitality  of  the  cells  and 
leucocyptes  is  diminished,  and  their  ranks  are  thereby 
thrown  open  to  the  invaders,  because  the  reflex  irrita- 
tion to  the  nervous  centres  causes  through  the  trophic 
nerves  changes  in  the  metabolism  of  the  body,  and 
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through  the  sympathetic  nerves  changes  in  the 
circulation  which  facilitate  such  morbid  processes.  It 
is  the  same  with  malarious  fevers  that  develope  after 
labour  in  association  apparently  with  the  stimulus  to 
the  Plasmodia  of  slight  or  severe  puerperal  septicsemic 
pyrexia,  and  in  these  instances  tha  puerperal  fever  will 
he  established  with  the  thread  of  malarious  fever 
running  through  it  and  giving  a  distinctive  character 
to  the  temperature  record,  for  the  treatment  of  which 
complex  condition,  it  is  necessary  to  combine  methods 
applicable  to  both  the  diseases. 

Further,  whenever  malarial  fever  is  developed  in 
the  puerpera,  there  is  a  liability  to  what  may  be  called 
an  autogenetic  form  of  septicaemia  as  a  I'esult  of  the 
high  temperature  of  the  malarial  fever,  for  the  lochial 
secretions  decompose  rapidly  within  the  genital  cavity, 
and  their  poisons  are  absorbed  into  the  system,  so 
as  to  produce  the  usual  septicaemic  effects  in  addition 
to  those  of  the  malaria,  and  thus  to  cause  a  continuance 
of  pyrexia  during  the  intervals  that  would  be  remis- 
sions of  the  malarial  fever,  and  to  exaggerate  the 
high  temperatu  -e  of  the  pyrexial  stage  of  the  malarious 
attack.  Very  high  and  alarming  temperatures  are 
developed  in  this  way. 

Again,  puerperal  women  who  have  malarial  cachexia 
may  have  progressed  favourably  even  beyond  the 
first  week,  when  they  expose  themselves  to  a  chill, 
and  this  is  followed  by  the  typical  phases  of  the  rigor, 
of  the  pyrexic  and  sweating  stages  of  ague.  The 
lochia  become  offensive,  the  temperature  is  contin- 
uously high,  and  there  is  an  intermittent  recurrence 
of  the  ague  and  increased  pyrexia.  It  takes  several, 
sometimes  many,  days  before  recovery  is  brought 
about,  while  if  proper  measures  are  not  adopted  the 
case  may  end  fatally. 

In  all  these  cases,  associated  with  malaria  of  whatever 
kind,  we  have  not  only  general  effects  to  deal  with, 
but  also  those  local  effects  that  are  inevitably  associat- 
ed with  the  traumatism  of  labour.  The  lowered 
vitality  of  the  tissues  makes  them  very  prone  to  take 
on  a  sloughing,  or  even  gangrenous  character,  and 
such  conditions  are  not  only  resistant  to  repair,  and 
will  heal  slowly,  but  add  a  further  and  serious  danger 
to  the  case  from  a  multiplication  of  poisonous  agents. 
If  no  treatment  of  the  constitutional  state  is  adopted, 
their  ravages  will  increase  to  a  terrible  extent,  so  that 
I  have  seen  cases  of  malarious  cachexia  in  the  puerpera 
where  the  genital  passages  have  been  in  a  gangrenous 
state  throughout  their  whole  area,  consequently  when 
artificial  traumatism  is  produced  by  the  use  of  instru- 
ments, particular  precautions  are  necessary  to  guard 
against  such  effects,  and  although  there  may  be  no 
apparent  symptoms,  most  rigid  attention  should  be 
paid  to  the  local  antiseptic  treatment  Another  effect 
of  malarious  cachexia  and  of  malarious  fever  durinof 
pregnancy  is  to  cause  a  placentitis  from  which  the 
placenta  becomes  adherent,  and  so  adds  a  further 
danger  to  the  case  at  labour  time.  The  shock  of 
manual  detachment  may  set  up  the  pyrexia  of  malaria, 
or  there  may  be  infection  from  without  by  the  opera- 
tion.   Such  patients   often    complain    of  excessive 


tenderness  over  the  uterus  during  pregnancy,  which 
is,  no  doubt,  due  to  the  inflammation  that  is  going  on. 
Another  effect  of  malaria  in  the  puerperium  is  to 
produce  intense  neuralgia  of  some  of  the  sexual  organs. 
It  may  be  the  uterus  that  is  thus  effected,  in  which 
case  it  is  probably  caused  by  some  inflammation  of 
the  nerve  filaments  communicated  from  a  placentitis, 
or  an  actual  primary  neuritis  of  malarial  origin,  and 
the  patient  may  suffer  great  pain,  especially  in  connec- 
tion with  the  after-pains.  I  have  found  the  uterus 
in  these  patients  to  be  excessively  tender,  and  the 
condition  has  mostly  yielded  at  once  to  quinine 
and  anti-neuralgic  drugs.  I  can  recall  one  case  of 
acute  neuralgia  of  the  ovary  which  followed  a  mis- 
carriage. The  patient  did  well  in  all  respects,  except 
that  at  a  regular  hour,  every  afternoon,  she  suffered 
from  acute  agonizing  pain  in  the  left  ovarian  region. 
It  yielded  at  once  to  large  doses  of  quinine. 

Post-partum  haemorrhage  is  also  very  likely  to 
occur,  mostly  from  the  effects  of  the  placentitis,  but 
also  in  consequence  of  the  state  of  the  blood,  of 
heightened  blood  pressure,  and  of  the  defective  contrac- 
tile power  of  the  uterine  muscular  tissue. 

Diarrhoea  is  a  frequent  occurrence,  and  is  of  great 
importance.  In  all  conditions  of  health  or  disease  in 
people  living  in  India,  whether  native  or  acclimatized, 
there  is  a  primary  climatic  potentiality  towards 
diarrhoea.  A  chill,  an  irritant,  or  disease  are  likely  to 
be  accompanied  by  it  in  ordinary  individuals,  and  in 
puerperal  fever  particularly,  this  natural  tendency  is 
exaggerated  by  the  secondary  morbid  and  derivative 
tendency  of  the  system  to  relieve  itself  of  the  toxaemia 
through  the  mucous  membrane  of  the  intestines. 
Accordingly  the  usual  dose  of  castor-oil  will  frequently 
start  a  severe  diarrhoea,  and  sometimes  almost  choleraic 
symptoms  are  caused  by  what  seems  a  slight  cause. 
Rheumatism  is  an  occasional  complication  ;  the  connec- 
tion between  rheumatism  and  malaria  is  outside  the 
present  subject,  so  I  will  not  discuss  it. 

Mania  is  also  a  not  infrequent  sequel,  and  has  partly 
to  do  with  the  state  of  health,  and  partly  with  the 
high  temperature.  The  higher  the  temperature,  the 
more  likely  are  the  psychological  centres  of  the  brain 
to  be  injured,  and  disorders  connected  with  them  to 
follow. 

The  foetus  is,  as  a  rule,  not  particularly  effected, 
except  in  nutrition,  and  so  suffers  from  fever  at  birth, 
only  in_  occasional  cases,  and  this  is  probably  due  to 
the  resistent  and  destructive  power  of  the  placental 
structures  which  thus  guard  the  entry  of  the  foetal 
area  from  deleterious  matters.  A  similar  result  occurs 
in  some  cases  of  syphilis  contracted  during  pregnancy. 

"  To  use  too  many  circumstances  ere  one  comes  to  the 
matter  is  wearisome,  to  use  none  at  all,  is  blunt,"  and  I 
venture,  therefore,  to  place  the  following  cases  before  you 
to  illustrate  the  circumstances  which  I  have  already 
reviewed  : — 

Case  1. — Malarious  intermitttent  puerperal  fever. 

Guya,  a  Hitidu  Brahmin,  para.  1,  aged  20,  was  admitte-l  for 
slight  fever  on  the  25th  June  1892.  Confined  on  the  29th  June. 
Rise  of  temperature  on  the  second  day  of  the  puerperium,  which 
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soon  developed  an  atypical  periodic  character.  No  marked  rigors. 
Antiseptic  treatment  and  antipyrin  were  at  first  tried.  On  the 
eighth  day  quinine  snip!).,  grs.  xv.,  and  the  motions  became  fre- 
quent and  dysenteric  in  character,  while  six  round  worms  were 
passed.  Tlie  round  worms  probably  helped  to  set  up  irritation  in 
conjunction  with  the  other  symptoms.  The  temperature  also  fell 
for  a  short  time,  but  again  rose  the  next  day.  Eucalj'ptus  was 
then  given  internally,  but  witli  no  appreciable  effect,  and  quinine 
was  again  given  by  the  mouth  and  the  enteritis  symptoms 
increased.  Quinine  was  therefore  given  hy podermically  with  a 
gradual  and  satisfactory  improvement.  There  was  another  slight 
rise  on  the  thirtieth  day  of  the  puerperium,  which  also  yielded 
to  quinine  injections,  and  the  patient  was  discharged  well  on  the 
4th  August.  This  chart  shews  well  the  persistence  of  the 
puerperal  fever  when  accompanied  by  malarial  complication  and 
vice  versd,  fairly  regular  intermittence,  the  irritative  effect  of  the 
round  worms  under  conditions  of  disease,  and  the  irritant  action 
of  quinine  by  the  mouth.  So  the  hypodermic  injections  were 
resorted  to.  As  strict  antiseptic  precautions  were  adopted,  the 
chnrt  also  shews  that  unless  the  malarial  fever  is  overcome, 
antiseptic  precautions  will  not  check  the  puerperal  fever,  which 
receives  a  continual  f  lesh  impluse  from  the  malarial  pyrexia. 

Case  2. — Mild  puerperal  fever  and  malarious  cachexia. 
Two  hourly  chart. 

Jiii  Babaji,  Hindu,  para.  9,  age  40,  admitted  on  the  2oth. 

The  waters  had  escaped  and  the  os  was  fully  dilated  on  admis- 
sion. The  patient  stated  that  she  had  been  in  labour  for  three  days 
and  that  pains  had  been  severe.  Second  stage  prolonged,  presenta- 
tion vertex,  second.  The  placenta  was  adherent  and  had  to  be 
removed  by  manual  detachment.  The  case  has  the  following 
peculiarities  : — Some  degree  of  traumatisni  from  prolonged 
labour,  and  artificial  inteiference  at  third  stage,  a  consequent 
mild  septicisni  and  traumatic  fever,  and  malarious  intermit- 
tent fever  with  offensive  lochia. 

On  the  first  and  second  days  of  the  puerperium  there  was 
slight  feverishness.  On  the  third  and  fourth  day  marked  fever. 
Oo  the  fifth  day  a  sudden  and  acute  rise  of  temperature  of 
septic  origin  probably.  This  started  the  malarious  organisms 
into  active  influence,  and  a  daily  intermittent  temperature 
followed. 

Quinine  was  not  administered  until  the  eighth  day,  and  con- 
trolled the  fever  for  a  day  or  two.  The  lochia  still  continued 
somewhat  ofEensive,  and  the  fever  recurred  on  the  twelfth, 
thirteenth,  fourteenth  and  fifteenth  days.  The  quinine  was 
steadily  continued  and  arsenic  was  given  on  the  seventeenth 
day.  The  patient  was  also  treated  with  antiseptic  uterine 
irrigations,  ice-bag  over  the  hypogastrium  and  uterine  oxytoxics, 
and  this  local  treatment,  no  doubt,  controlled  the  effects  of 
slight  septicisira  and  traumatism.  The  quinine  controlled  the 
malarious  fever  well  at  first,  but  did  not  prevent  recurrence.  The 
effects  were,  however,  aided  by  the  arsenic,  for  the  fever 
would  otherwise  have  recurred  after  the  nineteenth  day, 
and  the  patient  recovered  completely.  Without  the  antiseptic 
and  antipyretic  local  treatment,  the  fever  would  have  developed 
to  a  more  serious  degree,  and  quinine  alone  would  not  have  had 
much  influence  on  its  coarse.  At  the  same  time  I  believe  larger 
<ioses  of  quinine  or  hypodermic  injections  would  have  cured  it 
quicker. 

Case  3. — Puerperal  and  quartan  intermittent  fever. 

Mrs.  C,  aged  30,  European,  para.  8,  was  admitted  for  puerperal 
fever.  She  had  been  confined  twelve  days  before  admission, 
and  forceps  had  been  used  for  inertia.  The  patient  had  been 
suffering  for  some  time  from  mitral  regurgitation,  and  there 
was  a  good  deal  of  oedema  and  ansemia  associated  with  the 
pregnancy.  She  had  also  been  residing  in  a  malarious  district, 
and  had  had  fever  frequently.  The  fever  developed  in  the  third 
day  of  the  puerperium,  had  been  high  and  fairly  continuous, 
and  on  some  days  had  been  much  more  severe  tlian  on  others. 
As  the  patient's  condition  was  desperate,  she  was  brought  to 
hospitrd.  On  admission  she  was  in  a  very  dangerous  state, 
delirious  with  much  dyspnoea  and  distress,  and  high  fever.  The 
treatment  was  at  first  directed  to  measures  for  reducing  the  fever, 
and  the  local  puerperal  congestion  by  an  ice-bag  to  the  hypogas- 
trium and  to  the  head,  iced  vaginal  douches,  ice  pack,  etc.  The 


day  after  admission  the  temperature  went  up  to  106°,  and  the 
patient's  condition  was  most  grave,  her  breathing  being  stertorous 
at  the  time  of  the  highest  rise,  and  she  was  cyanosed.  On  the 
fifteenth  day  the  temperature  went  down,  and  the  patient  seemed 
much  better,  but  on  the  sixteenth  day  it  again  rose  to  106°,  so 
that  the  chart  gives  the  indication  of  a  quartan  type  of  fever. 
This  second  high  temperature  wave  is  accompanied  by  a  rise  of 
the  pulse  and  respiration,  which  shew  increased  exhaustion 
and  dyspnoea.  Quinine,  arsenic,  and  digitalis  effected  a  cure. 
The  slight  rise  of  temperature  of  the  25th  was  transitory,  and 
did  not  recur. 

Case  3  A — This  is  supplementary  to  No.  3. 

Mungula  Govind,  Hindu,  aged  24  years,  admitted  3l8t 
August  1894,  suffering  from  anaemia,  oedema  and  ascites,  and 
in  great  distress.  She  was  pregnant  about  six  months.  The 
liver  was  much  enhirged,  and  so  also  were  the  glands  of  the 
neck,  and  there  was  a  rise  of  ten)perature  every  evening.  The 
patient  improved  much  under  treatment,  principally  of  arsenic 
and  quinine,  and  was  confined  on  tiie  r2th  November  1894, 
labour  being  normal.  The  chart  shews  slight  septicsemia  from 
the  fourth  to  the  eleventh  day  of  the  puerperium,  which  apparently 
yielded  to  antiseptic  treatment,  but  was  followed  on  the  twellth 
day,  and  aftervvards  by  an  intermittent  tertian  fever,  which  did 
not  yield  to  quinine  by  the  mouth.  When  quinine  was  given 
hypodermically  and  liq.  arsenicalis  also  prescribed,  the  patient 
had  two  deferred  attacks  of  fever  and  then  recovered. 

Case  4. —  Puerperal  remittent  fever. 

Daiee  Lalee,  aged  35,  Hindu,  para.  6,  admitted  into  hospital 
for  fever.  Temperature  on  admission  103°  F.  Pregnant  at  full 
term,  and  evidently  much  distressed.  She  had  suffered  from 
fever  during  pregnancy,  but  more  especiplly  during  the  last  tea 
days.  She  complained  of  uterine  pains.  On  the  morning  of  tlia 
third  day  after  admission,  the  pains  became  more  severe,  and  she 
was  confined  the  same  day,  the  temperature  being  persistently 
high  throughout  labour.  The  notable  points  in  the  chart  are  aa 
follows  :  The  sudden  fall  of  temperature  on  the  second  day  after 
the  quinine,  grs.  v.,  subcutaneously.  The  fall  was  very  marked, 
and  the  temperature  rose  again  on  the  third  day  to  a  very 
high  degree  after  a  rigor  and  remained  high.  The  rigor 
probably  indicated  dilatation  of  the  os.  After  confinement  on  the 
fourth  day  after  admission,  there  was  a  very  alarming  fall  of 
temperature  after  the  administration  of  sodii  salicylatis  during 
fever  and  quinine  sulph  ,  grs.  xv.,  no  doubt  due  to  the  drugs,  to 
exhaustion  after  labour,  and  to  the  usual  fall  of  a  temperature 
of  the  remittent  type. 

After  this  day  of  Cdnsiderable  danger,  a  condition  of  puerperal 
remittent  fever  was  apparently  established,  and  influenced  here 
and  there  by  the  treatment.  The  effect  of  sodii  salicylatis  in 
depressing  the  temperature  and  vitality  is  marked  and  peculiar. 
The  patient  developed  meningeal  symptoms  on  the  twenty-fifth 
day  of  the  disease,  to  which  she  rapidly  succumbed.  Previous  to 
this  date,  I  think  the  chart  shews  that  the  fever  was  greatly 
controlled  hy  the  quinine  given  hypodermically.  In  spite  of  the 
severity  of  the  case,  the  fever  line  does  not  range  high  during  the 
last  week,  and  the  case  might  have  progressed  more  favourably  if 
the  patient  had  not  been  exhausted  by  neglect  and  want  of 
proper  attendance  before  admission. 

The  treatment  of  these  malarious  puerperal  fevers 
has  beeu  frequently  shewn  in  the  clinical  memoranda. 
It  consists  mainly  of  unasually  thorough  antiseptic 
measures  for  the  genital  passages  and  uterine  cavity, 
of  general  and  local  antipyretic  agents,  ice  in  various 
ways  being  particularly  useful,  and  of  internal  anti- 
septics, while  the  malaria  must  be  controlled  by  its 
specific  drugs,  quinine,  arsenic,  etc. 

In  desperate  cases  of  hyperpyrexia,  the  ice  pack  and 
the  immersion  tank  are  of  signal  service. 

The  Hiethod  of  administration  of  quinine  has  received 
my  particular  attention,  and  I  was  so  disappointed 
with  it  when  given  by  the  mouth,  that  I  have  almost 
abandoned  it  entirely.    It  is  certainly  of  no  use,  except 
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in  large  doses,  but  in  puerperal  septicsemia,  I  have 
pointed  out  that  there  is  a  potential  irritability  of  the 
intestiues  which  is  likely  to  result  in  diarrhoea,  and 
these  larg-e  doses  of  quinine  have  invariably  been 
followed  by  diarrhoea  and  even  by  enteritis,  and  if  there 
is  diarrhoea  already  present  when  the  quinine  is  given, 
the  drug  may  increase  it,  so  that  even  severe  collapse 
may  follow.  No  one  can  doubt  that  quinine  is  an 
irritant  to  a  certain  extent  to  the  digestive  tract,  for 
it  will  often  cause  dysj^epsia,  urticaria,  gastrodynia  and 
other  symptoms  of  this  kind.  I  therefore  give  it  in 
large  doses  of  5  gi-s.  or  10  grs.  subcutaneously,  and  if 
the  latter  amount,  it  is  well  to  have  a  couple  of 
syringes  charged  with  the  solution  to  save  time,  the 
injections,  of  course,  not  being  macle  too  close  together. 
This  effect  is  seen  in  Case  No.  1,  in  which  quinine  was 
given  by  the  mouth  on  the  eighth  day  and  was  followed 
by  symptoms  of  enteritis.  It  had  no  effect  on  the 
fever,  and  probably  there  was  not  much  absorption 
of  the  drug.  When  quinine  was  pushed  hypodermi- 
cally,  the  patient  improved.  The  quinine  does  not 
exert  an  antipyretic  influence  to  any  great  degree  in 
these  subcutaneous  doses,  but  is  probably  more 
antiseptic  and  antiperiodic  in  its  action. 

The  next  series  of  puerperal  fevers  is  that  of  the 
dysenteric  form,  which  arises  in  connection  with  a  true 
dysenteric  attack.  The  dysentery  itself  generally 
originates  during  pregnancy,  either  at  full  term  or 
earlier.  In  the  former,  labour,  and  in  the  latter  case, 
abortion  or  miscarriage,  is  very  likely  to  occur,  and 
so  we  have  a  puerperal  condition  with  the  danger- 
ous concomitant  of  very  poisonous  alvine  discharges. 
Infection  of  the  genital  passages  from  these  produces 
an  exti'aordinary  disease  of  the  puerperal  fever 
type. 

Case  5. — Puerperal  fever  and  acute  malarious  dj-sentery. 

Yelloo,  Hindu,  Kamatty,  resident  of  Parel,  a  malarious 
unhealthy  suburb,  was  admitted  into  hospital  on  the  1st  July 
1892,  suffeiing  from  dj'sentery,  from  which  she  had  been  ill  for 
a  fortnight.  Tliese  facts  were  only  elicited  after  she  had 
been  admitted  into  the  general  ward,  and  she  was  then 
isolated.  Labour  set  in  the  day  after  admission,  and  was 
quickly  over,  the  process  being  normal.  Up  to  the  time  of 
labour,  she  had  eight  motions.  They  were  scanty,  containing  a  good 
denl  of  mucus.  The  progress  of  the  case  is  indicated  in  an  inter- 
esting manner  by  the  chart,  and  I  draw  attention  to  the  line  of 
temperature  record,  which,  for  the  first  six  days,  does  not  range 
high.  At  the  same  time  I  think  there  was  a  fsecalinfection.  for 
there  is  during  these  days  a  distinct  inclination  to  an  apical  tem- 
perature indicating  slight  puerperal  fever.  Also  the  number  of 
motions  increased  gi'eatly,  and  undoubtedly  exercised  deteriorative 
effect.  On  the  twenty-second  day  of  disease,  the  eighth  after  ad- 
mission, there  was  a  sudden  and  high  rise  of  temperature.  This  was 
the  result  partly  of  puerperal  fever,  but  no  doubt  it  was  to  a  large 
extent  due  to  the  maliirious  taint  of  which  the  dysentery  was  a 
primary  expression.  There  were  irregular  recurrences  for  the 
next  three  days,  until  the  26fh,  when  quinine  sulph.,  grs.  xs., 
having  been  administered  by  the  mouth,  the  number  of  motions 
increased  and  the  patient  was  collapsed.  The  hypodermic  treat- 
ment by  quinine  was  at  once  resorted  to,  and  the  result  was  satis- 
factory. This  case  shews  conclusively  how  irritating  quinine 
administered  by  the  mouth  in  large  doses  is  in  such  cases.  At 
the  same  time,  unless  the  malarious  taint  is  overcome,  the  case 
is  sure  to  go  from  bad  to  worse,  nor  will  the  dysentery  yield  until 
the  mnhiria  is  subdued.  Evidently  the  hypodermic  treatment  is 
the  mainstay  of  these  peculiar  cases. 


Case  6. — Dysenteric  infection  and  puerperal  fever. 

This  is  an  extremely  interesting  case.  It  was  coincident  with 
the  case  of  Yelloo  No.  5. 

Mrs.  W,,  Eurasian,  para  1,  aged  23,  admitted  on  the  24th 
June  1892,  for  pregnancy  at  full  term.  She  had  suffered  some- 
what from  moi  ning  sickness,  and  had  oedema  of  the  lower  ex- 
tremities. Labour  set  in  on  July  2nd,  the  same  day  on  which 
Yelloo  No.  5  was  confined,  and  they  were  in  adjacent  beds. 
Labour  was  tedious  and  forceps  were  applied.  There  was  some 
laceration  of  the  perineum.  On  the  third  day  of  the  puerperium, 
the  patient  was  attacked  with  fever,  which  soon  assumed  a 
peculiar  character,  the  patient  being  in  an  unusually  prostrate 
state,  and  the  bowels  shewing  a  tendency  to  enteritis  ;  antisep- 
tic and  other  methods  of  treatment  were  adopted.  On  the  fifth 
day  diarrhoea  set  in,  the  motions  shewing  the  character  of  muco- 
eiiteritis.  On  the  ninth  day,  as  the  diarrhoea  had  not  been  quite  so 
bad,  quinine  sulph.,  grs.  xx.,  were  administered  by  the  mouth, 
with  the  alarming  result  shewn  on  the  chart.  Ihe  diarrhoea 
became  violent  and  u.ncontroUable,  and  the  effects  were  choleraic 
in  their  great  intensity.  After  the  patient  had  recovered  some- 
what, I  began  to  give  quinine  subcutaneously  and  she  recovered. 

From  these  two  cases,  and  from  subsequent  experi- 
ence, I  have  observed  that  there  is  a  particular  form  of 
puerperal  fever  associated  with  dysentery,  the  peculi- 
arity of  which  is  an  increased  tendency  to  elimination 
by  the  bowels,  which  may  go  on  to  actual  enteritis,  and 
that  the  fever  is  allied  to  the  malarious  intermittent 
form  of  fever.  Possibly  the  infective  agents  of  dysen- 
tery and  malarious  fever  are  analogous.  It  is  certain 
that  the  decomposing  products  in  the  intestines  would 
predispose  the  system  to  an  infection  of  this  kind,  but 
their  actual  absorption  into  the  blood  is  necessary  for 
the  development  of  puerperal  fever  from  them,  and  this 
is  effected  through  the  genital  passages. 

Dysentery  itself  is  very  obstinate  in  pregnant  women, 
and  there  are  no  doubt  turgescence  of  the  mucous  mem- 
branes and  changes  in  the  circulation  which  make  the 
disease  persistent.  It  is  also  desperately  resistent  to 
remedies,  so  that  a  dysentery  of  an  acute  form  in  a 
woman  near  the  end  of  pregnancy  is  peculiarly  danger- 
ous in  this  respect,  as  well  as  from  the  further  risks  of 
exciting  premature  confinement  and  of  following  up  its 
primary  havoc  by  an  infection  of  the  system  with  the 
f'oecal  toxines. 

The  most  careful  treatment  often  fails  to  prevent 
these  consequences,  and  sometimes,  when  the  case  has 
taken  a  favourable  turn,  it  is  liable  to  relapse.  Much 
may  be  accomplished  by  repeated  large  doses  of 
ipecacuanha,  opiates,  sedatives,  antiseptics,  internally 
and  externally,  and  ipecacuanha  is  sometimes  very  well 
borne,  so  that  I  have  been  able  to  give  thirty  grains  twice 
a  day.  No  treatment  is  effective  unless  the  food  is 
absolutely  unirritating,  and  peptonized  milk  and  lime 
water  is  the  only  diet  chat  serves  the  purpose. 

I  have  included  an  example  of  another  series  of  cases, 
those  of  the  syphilitic,  because  I  have  found  peculiar 
results  in  the  puerperal  state  in  women  who  are  strong- 
ly tainted  with  the  specific  disease. 

Q(igQ  7.— M.  M.,  aged  29,  Hindu,  para.  1,  admitted  in  labour  on 
26th  April  1894,  and  in  consequence  of  a  tedious  second  stage, 
vertex  second,  was  delivered  by  forceps  on  the  morning  of  the 
27th.  There  had  been  no  complication  of  pregnancy,  butthe 
patient  had  appearances  on  her  body  which  indicated  syphilis. 
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Ou  admission  Ihe  temperature  was  102'5,  and  the  pyrexia  con- 
tinued after  deliver}'.  The  case  was  treated  antiseptically  for 
simple  septicaemia,  and  somewliat  improved,  but  again  relapsed. 
On  the  twelfth  day  of  disease  pot.  iodiil.  and  pulv.  santonin,  were 
given  with  a  gradual  improvement,  l)Ut  the  patient  still  remained 
feeble  and  prostrate  and  in  bad  nutrition  until  inunction  of  mer- 
cury was  given  on  the  twentieth  day  of  tlie  puerperiuni.  The  im- 
provement then  was  rapid  and  satisfactory,  and  the  patient  was 
discharged  well  on  the  11th  June. 

This  case  suggests  many  questions  :    Why  puerperal 
fever  should  develope  under  such  conditions,  and  whe- 
ther it  is  puerperal  fever,    whether  it  is  a  climatic 
effect  on  the  syphilitic  patient,  whether  the  syphilis 
stirs  up  an  irritative  fever  in  the  system,  or  whether  the 
syphilis  renders  the  body  more  susceptible  of  septicfe- 
mia,  and  the  septicaemia  more  persisent  than  usual 
until  specific  remedies  are  used.    In  cases  of  puerperal 
fever  of  a  continuous  type,  associated  with  increasing 
cachexia,  where  the  child  shews  also  faint  symptoms  of 
congenital  syphilis,  it  is  always  advisable  to  administer 
specific  remedies.    Of  other  forms  of  Indian  puerperal 
fever  the  thermic  is  the  one  most  frequently  met  with, 
and  of  course  its  main  characteristic  is  intense  and 
resistent  hyperpyrexia.    It  is  usually  the  sequel  of 
pyrexia  occurring  before  or  during  labour,  although  it 
may  occur  during  the  puerperal  state,  being  most  liable 
to  happen  on  the  third  day  in  connection  with  the  usual 
slight  fever  which  results  from  any  infection  or  lacteal 
disturbances  on  that  day.    It  may  be  associated  with 
puerperal  eclampsia,  and  cases  of  this  kind  that  occur 
without  albuminuria  indicate  an  intense  congestion  of 
the  meninges.    Conifdes  cases  of  puerperal  fever  in 
association  with  other  diseases  of  the  pyrexial  type 
must  sometimes  occur,  and  again,  1  repeat,  if  practi- 
tioners can  give  time  to  clinical  records,  we  may  hope 
for  more  knowledge  of  them.    Busy  men  cannot  do 
this  of  themselves,  I  know,  but  with  the  help  of  skilled 
nurses  they  may  gain  much  useful  information,  and  I 
would  wish  to  impress  upon  the  profession  and  the 
public  how  necessary  it  is  that  there  should  be  an  en- 
couragement to  the  training  of  nurses  of  all  castes  and 
creeds,  not  alone  for  good  clinical  work,  but  for  the 
greater  work  of  a  more  assured  wrestling  with  disease, 
it  has  always  been  the  role  of  the  profession  to  teach 
the  public  what  it  requires  for  its  health's  sake,  and 
if  every  medical  man  would  insist  on  his  bad  cases 
being  properly  nursed,  I  am  sure  the  public  would 
soon  come  to  recognize  how  indispensable  such  nursing 
is.    On  our  side  of  India  there  is  certainly  an  apiithy 
on  the  part  of  the  public  to  good  nursing  in  serious 
private  cases  that  threatens  shipweck  to  the  support 
of  such  a  scheme  which  our  nursing  schools  are  try- 
ing hard  to  promote.    Whether  we  are  hospital  physi- 
cians and  surgeons,  or  whether  we  are  in  general  prac- 
tice, if  we  are  united  and  earnest,  if  we  are  single- 
hearted  and  true  to  our  noble  calling  in  all  these  mat- 
ters, we  can  each  and  every  one  of  us  strive  to  work 
for  the  general  good  in  our  own  ways.    In  the  selec- 
tion of  the  evolutionary  lines  of  our  particular  pursuits 
along  this  great  scientific  broadway  of  the  most  inter- 
esting, humane,  ami  inspiring,   though     often  most 
exacting,  of  life-tasks,  we  have  much  to  be  proud  of, 


to  reward  and  to  encourage  us,  and  many  good  deeds 
to  do.    At  the  same  time  let  us  bear  in  mind, — 

"  Ne  let  the  man  ascribe  it  to  Ida  skill 
That  thorough  grace  hath  gained  the  victory. 

If  an}'  streugtli  we  have,  it  is  to  ill. 
But  all  the  good  is  God's,  both  power,  and  eke  will." 


VOTE  OF  THANKS. 

Dr.  Moses  proposed  a  vote  of  thanks  to  the  Chair. 
J)r.  Sarhadhicavy  seconded  the  resolution. 
The  vote  of  thanks  was  carried  unanimously. 


DISCUSSION. 

The  President,  at  the  request  of  the  meeting,  gave  a  definition 
of  his  mode  of  treatment  of  puerperal  fever  complicated  with 
malaria.  On  reviewing  the  subject  of  his  presidential  address  he 
had  given  the  main  points  of  the  treatment  of  such  cases,  which 
consisted  of  the  treatment  of  a  septicemic  element  and  of  the 
malaral  cachectic  element.  For  the  former  frequent  irrigation  of 
the  uterus  by  hot  water,  with  or  without  antiseptic  agents,  was  em- 
ployed. There  was  a  liabilit}'  in  these  cases  of  malarious  fevers  in 
the  puerpera  to  the  devel  ipment  of  what  seems  to  be  an  auto- 
genetic  form  of  puerperal  fever,  the  lochia  and  discharges  in 
the  uterus  have  a  tendency  to  decomposition,  and  so  to  ao  absorp- 
tion of  the  products  into  the  sj'steui.  By  frequent  irrigation  of  the 
uterus  the  pyrexia  due  to  the  septiccemic  element  nf  the  case  can 
be  reduced.  The  midarious  element  can  then  be  brought  under 
control  by  hypodermic  injection  of  quinine.  The  President  gave 
as  much  as  ten  grains,  morning  and  evening,  in  this  Avay.  Should 
the  fever  be  stid  resistent,  arsenic  in  full  doses  must  be  given. 
These  cases  cannot  afford  to  be  temporise  1  with. 

Eakhul  Das  Ghosh  (Calcutta)  attributed  cases  of  puerperal 
fever  in  private  practice  to  infection  by  nurses  or  the  neglect  of 
ordinary  sanitary  precautions,  In  his  experience  quinine  had 
been  found  most  useful,  both  in  combating  the  malarial  taint  and 
in  influencing  the  course  of  the  septicfemia.  He  drew  attention 
to  the  value  of  large  doses  of  ipecacuanha  in  puerperal  fever  with 
dysentery,  save  in  those  cases  of  females,  wlioaie  much  debilitated 
by  tlie  disease.  In  these  cases  opium,  kurchie,  extract  of  bael,  etc., 
are  most  useful,  followed  later  b}'  bismuth  with  Dover's  powder. 
Locally  intra-uterine  irrigation  must  be  carried  out  efficiently. 

Rajendra  Nath  De  (Calcutta)  concurred  in  the  value  of  quinine 
in  large  doses  for  the  conditions  described  by  previous  speakers. 

Jogendra  Nath  Ghose  (Calcutta)  was  of  opinion  that  in  cases  of 
septicemia,  uncomplicated  by  malarious  fever,  quinine  in  big  doses 
was  of  little  avail.  He  mentioned  a  set  of  cases  which  had 
continued  for  several  months.  In  some  of  these  he  stated  that 
atemperature  of  118'^  had  been  observed.  In  these  cases  thirty  or 
forty  grain  doses  of  quinine  were  given  without  much  avail. 

Jouhert  (Calcutta)  agieed  with  the  President  with  regard  to  the 
influence  of  t'le  malarial  taint  in  lying-in-women. 

In  this  respect  there  is  a  great  difference  in  the  8igniflcanc3 
of  a  sudden  rise  of  temperature  between  women  recently  confined 
in  India  and  in  Europe.  In  the  latter  it  is  usuallj'  the  indica- 
tion of  some  grave  trouble,  with  women  in  India,  it  may  merely 
mean  an  attack  of  malarial  fever.  But  this  rise  of  temperature  in 
puerperal  women  in  India  must  certainly  appear  to  render  them 
moreliable  to  the  subsequent  invasion  of  septic  poison.  Dr.  Robert 
Barnes,  even  in  England,  advises  the  use  of  quinine  for  some  days 
after  labour  in  combination  with  ergot  as  a  general  and  uterine 
tonic,  and  it  is  more  particularly  useful  in  India  when  the  malarial 
taint  present  in  almost  everybody  has  to  be  met  and  provided 
against.  Dr.  Joubert  meutioned  how  frequent  "  fever  in  puer- 
per£e  "  is  in  the  cases  coming  to  the  Eden  Hospital,  Calcutta, 
for  confinement.  Many  cases  have  fever  before  their  labour 
commences  ;  many  are  admitted  in  labour  with  fever  on  them  ; 
mnny  develope  it  shortly  after  labour.  All  these  cases  are  pecu- 
liarly liable  to  become  septic,  aud  for  this  reason  it  is  the  routine 
practice  at  the  Eden  Hospital  to  put  all  labour  patients  on  a 
mixture  containing  ergot,  quinine  and  digitalis.    If  the  lochia 
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became  at  all  abnormal,  the  uterus  is  at  once  washed  out  with 
hot  water,  followed  by  a  1  to  60  solution  of  carbolic  acid.  The 
results  are  very  good,  for  rarely  does  a  severe  case  of  septiceemia 
(puerperal)  occur  in  hosiiital.  Many  cases,  however,  are  aiiniit- 
ted  already  septic,  and  in  many  of  these  cases  continued 
intra-uterine  irrigation  is  given  with  very  g^  od  restdta.  Cases 
are  often  brought  to  a  succesisful  issue  when  this  continued  irri- 
gation has  been  kept  up  for  days.  The  method  was  described  by 
the  speaker. 


OBSEEVATIONS  ON  SYMPHYSIOTOMY. 

BY  H.  P.  D  I M  M  0  0  K  , 
Surgeon-Major,  I.  M.  S. 

Since  I  performed  my  first  case  of  symphysiotomy, 
which  was  read  before  the  Bombay  Hranch  of  the 
British  Medical  Association  in  1892  and  is  reported  in 
the  journal,  I  have,  during  the  years  of  1892-93-94, 
done  the  operation  eleven  times,  all  of  which  have 
been  successful  as  far  as  the  mother  was  concerned, 
although  the  pelvis  was  in  some  cases  much  more  con- 
tracted than  is  in  accordance  with  the  canons  which  I 
now  consider  to  indicate  the  operation.  A  table  of 
the  cases  is  herewith  appended,  and  I  will  enumerate 
a  few  of  them  for  special  exemplification.  My  second 
case  was  performed,  during  labour,  by  what  I  now 
term  the  open  operation  of  symphysiotomy,  that  is, 
an  incision  made  through  the  superficial  tissues  down 
to  the  joint,  which  is  then  divided  from  below  up- 
wards. 

The  true  conjugate  diameter  of  the  pelvis  was  slightly 
under  three  inches,  but  the  child  died,  asphyxiated, 
after  delivery,  a  result  mainly  due  to  the  delay  in 
bringing  the  patient  to  hospital,  when  the  head  of  the 
child  had  been  arrested  in  the  pelvis  for  some  time. 

In  this  case  the  anterior  fourchette  was  lacerater", 
giving  rise  to  excessive  hfiemorrhage,  and  an  abscess 
subsequently  formed  in  the  abdominal  wall,  but 
the  patient  made  a  good  recovery,  and  came  up  to 
hospital  afterwards  in  perfect  health.  She  was  quite  well 
and  strong,  and  although  the  symphysis  had  been 
completely  divided,  she  walked  firmly  and  easily,  and 
the  joint  had  united  well. 

After  doing  this  case,  I  was  impressed  with  the 
danger  of  sul)sequent  infection  of  the  wound  by  the 
lochia,  which  occurred  in  spite  of  the  greatest  care 
owing  to  the  restlessness  of  the  patient.  I  therefore 
determined  to  try  subcutaneous  section  of  the 
symphysis,  and  accordingly  did  so  in  the  next  two 
cases,  the  particulars  of  which  1  will  now  relate.  Pheroz- 
biu  Mistry,  a  Parsi  Multipara,  aged  27,  was  admitted 
into  hospital  on  the  17th  May  1893,  and  gave  the 
following  history  : — 

Her  .last*  menstruation  occurred  some  time  in  October 
]  892,  and  she  suffered  from  severe  vomiting  in  the 
first  four  months,  but  had  no  other  complication. 

bhe  had  two  children,  one  seven  years  ago,  a 
daughter,  still-born  at  full  term.  The  confinement 
was  prolonged  over  two  days,  and  on  the  third  day  the 
funis  prolapsed,  but  no  instruments  were  used.  In 
the  puer])erium  she  had  fever  and  pain  in  the 
hyi)ogastrium,  but  relates  nothing  else  of  importance. 


The  other  child  was  born  three  years  ago,  a  son.  In 
this  confinement,  she  came  into  hospital  at  full  term, 
having  laboured  two  days.  There  was  prolapse  of  the 
funis,  and  she  was  delivered  under  chloroform  with 
the  aid  of  instruments — perforation  Present  con- 
dition :  She  is  a  small  woman  of  stunted  ricketty 
growth,  and  her  right  thigh  is  deformed  by  a  fracture 
sustained  in  her  youth.  She  is  antemic,  and  her  feeble 
state  does  not  give  hope  of  success  from  Csesarean 
section. 

The  fundus  uteri  is  twelve  inches  above  the  symphysis, 
globular  in  shape,  and  projecting  unduly,  and  the  foetus 
is  in  the  first  position. 

Measurements  of  pelvis. 

11.  cr.  ...  lOi  in.      II.  sp.  ...  10  in. 

Intertroc  c.  ...  10^  in.  Ext.  conj.  ...  5|  in. 
Diag.  conj.    ...    3  in.     True  conj.     ...    2^  in. 

Evidently,  either  the  period  has  been  miscalculated, 
or  the  foetus  is  small  and  ill-developed,  which  latter  I 
think  most  likely  from  the  previous  obstetric  history. 
I  determined  to  induce  labour  at  once  and  then  to  per- 
form symphysiotomy  and  version,  as  without  symphy- 
siotomy I  could  not  pass  my  hand  into  the  pelvis. 

As  soon  as  labour  had  set  in,  I  proceeded  to  dilate  the 
cervix  with  Barnes's  bags,  and  as  soon  as  the  dilation 
was  complete,  I  divided  the  symphysis  subcutaneously. 
The  presentation  was  first  position,  vertex. 

The  amount  of  room  gained  was  apparently  as  much 
as  I  could  have  had  by  the  open  method,  and  1  could 
just  pass  my  hand  into  the  uterus  and  turn  with  diffi- 
culty. The  general  contraction  of  the  pelvis,  however, 
was  such  as  to  prevent  free  delivery  of  the  head,  and 
the  child  perished. 

The  patient  made  an  excellent  recovery,  and  was 
discharged  on  the  23rd  June,  able  to  walk  freely  and 
easily,  and  with  no  joain  or  yielding  of  the  pelvis.  She 
was  advised  to  be  careful  and  to  keep  quiet  for  some 
time. 

The  history  of  the  second  case  of  subcutaneous 
symphysiotomy  is  as  follow^s  : — 

Fatima  Mahomed  Khan,  a  Mussalmani  Multipara, 
aged  33  years,  was  admitted  into  hospital  on  the  7th 
August  1893,  being  about  the  eighth  month  of 
pregnancy. 

(jy.  B. — Native  patients  can  give  no  dates). 

She  has  a  daughter  ten  years  old,  and  about  tw'o  years 
ago  she  was  admitted  for  difficult  labour  into  the 
obstetric  ward,  when  craniotomy  was  performed.  She 
is  anasmic,  thin  and  feeble  looking,  of  peculiar  gait 
and  carriage,  but  has  felt  well  during  the  whole  of  her 
pregnancy.  She  had  come  up  to  hospital  to  place  her- 
self under  treatment,  in  consequence  of  the  pre\ious 
difficult  labour  and  my  recommendation  at  that  time. 
The  uterus  is  globular,  tense  and  projecting,  and  the 
fcetal  position  cannot  be  made  out,  nor  the  foetal  heart- 
sounds  detected. 

On  vaginal  examination,  the  pelvis  is  found  to  be 
so  contracted  by  osteomalacia  that  the  fingers  cannot 
reach  the  cervix,  and  the  presentation  cannot  therefore 
be  observed.    The  promontory  of  the  sacrum  is  much 
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displaced  forwards,  so  as  to  resemble  a  case  of  spondy 
lolisthesis. 

The  sacrum  is  greatly  curved  and  the  coccyx  directed 
forwards,  encroaching  much  upon  the  outlet  of  the 
pelvis,  the  tubera  ischii  are  approximated  so  as  to 
admit  one  finger  only  between  them,  while  the  descend- 
ing rami  of  the  pubes  are  quite  close  together  for  the 
greater  part  of  their  length. 

It  was  evidently  a  case  of  extreme  osteomalacic 
contraction  of  the  pelvis,  probably  following  on  the 
birth  of  the  first  child,  who  is  now  alive,  and  being 
exaggerated  during  the  present  pregnancy.  I  think 
that  in  most  cases  the  disease  recrudesces  during 
subsequent  pregnancies. 

Measuremenis  of  pelvis. 

11.    cr.  8f  in.  11.    sp.  U  in. 

Intertroc   c.  9   in.  Ext.  conj.  7  in. 

Diagonal  conjugate,  measured  from  the  tubera  ischii 
to  the  displaced  promontory  about  two  inches.  The 
case  was  considered  to  be  more  suitable  for  Ca^sarean 
section,  and  this  was  represented  to  the  woman  and  her 
husband,  both  of  whom  objected  to  the  operation,  and 
wished  the  child  to  be  delivered  by  the  natural  passages, 
even  if  it  were  mutilated  in  the  process.  Embryotomy 
was  out  of  the  question,  as  there  was  no  space  to  use  the 
instruments,  and  the  uterus  could  not  well  be  reached. 
Section  of  the  joint  was  accordingly  done  on  the  25th 
August  18J^3.  This  was  unusually  difficult,  owing  to 
the  joint  surfaces  having  expanded  greatly,  so  that  the 
length  of  it  measured  about  two  inches. 

The  joint  surfaces  separated  to  fully  |  inch  when 
section  was  fully  completed,  the  tubera  ischii  also 
separated  so  as  to  admit  three  fingers  instead  of  one,  the 
hand  could  be  inserted  into  the  vagina  and  the  cervix 
could  be  easily  reached.  The  results  were  so  encouraging 
that  I  simply  passed  a  bougie  to  induce  labour  and 
put  the  patient  to  bed.  The  presentation  was  first 
position,  breech. 

25th  August. — Morphine  injection  gr.  ^th  at  10  a.m. 
Complains  of  a  certain  amount  of  pain  and  some  tender- 
ness over  the  symphysis,  but  it  cannot  be  ascertained 
how  much  of  the  pain  is  due  to  labour. 

In  the  evening  there  was  irritative  fever  and  the 
bougie  was  removed.  Hot  vaginal  douche  every  fourth 
hour. 

55J<.— Injection  morphine  ^th  gr.  11-30  a.m.  Chloro- 
form administered  and  a  small  Barnes's  bag  introduc- 
ed.   3-30  P.M.  as  fully  dilated. 

4-50  "p.m. — Membranes  ruptured  artificially  after 
waiting  ;  the  breech  was  found  to  be  delayed  by  the 
projecting  coccyx.  ^  Traction  was  therefore  made  on  the 
groins,  and  after  some  difficulty  and  manipulation  a 
living  male  child  was  delivered,  the  head  passing 
through  the  outlet,  transversely  almost,  on  account  of 
the  coccyx. 

The  child  was  IS^in.  in  length. 

Measurements  of  head. 

O.  M.         0.  F.       S.  O.  B.        BI.  p.        B.  T.     F.  M. 

3|        31        3i  3        U_  2i 

Circumference,  10^  inches. 


It  died  of  asphyxia  about  an  hour  after  birth,  the 
cord  having  evidently  been  much  compressed  during 
delivery. 

The  mother  had  violent  post  partnm  hoemorrhage 
before  the  placenta  was  delivered,  and  this  had  to  be 
treated  by  artificial  removal.  Manual  compression  of 
the  uterus,  hot  uterine  irrigation  and  ergotin  hypoder- 
mically. 

By  the  increase  of  space  obtained  by  the  operation, 
I  was  able  to  do  all  this  satisfactorily  and  with  ease. 

She  was  then  put  to  bed,  an  ice  bag  applied  over 
the  hypogastrium,  and  ice  to  the  vagina. 

For  the  first  48  hours  vomiting  and  meteorism 
were  very  distressing,  but  gradually  subsided. 

30tk. —  Inflammation  of  the  lymphatic  vessels  in  the 
right  iliac  region. 

2nd  September. — Purulent  discharge  from  the  punc- 
ture in  the  skin,  which  is  evidently  due  to  septic  in- 
fection, probably  occurring  during  the  operation.  It, 
however,  subsided  in  a  short  time,  and  the  patient  made 
a  good  recovery. 

After  some  further  experience,  I  decided  that  if 
labour  had  not  set  in,  or  the  operation  were  decided 
on  at  an  early  month  of  pregnancy,  I  would  always 
first  perform  subcutaneous  section  of  the  symphysis, 
and  proceed  at  once  to  rapid  dilatation  of  the  cervix, 
and  complete  delivery  in  as  short  a  time  as  possible, 
keeping  the  patient  under  the  influence  of  morphine 
until  the  second  stage  was  well  advanced,  when  it  would 
be  necessary  to  administer  chloroform  again. 

I  submit  two  other  cases,  one  of  which,  Rahimatbi 
Mahomed's  II,  is  another  example  of  this  Avay  of 
operating. 

Hamimbi,  Mahomedan,  aged  22,  iv,  pregnancy,  was 
admitted  into  hospital  on  the  17th  April  1894.  The  first 
three  children  are  all  dead  ;  the  first  labour  was  normal, 
but  the  child  died  ;  the  two  subsequent  ones  were  con- 
ducted in  hospital,  with  operative  interference  under 
anaesthesia,  and  the  children  perished—  a  history  which 
seems  to  show  osteomalacia  with  the  first  pregnancy, 
affecting  the  following  ones.  The  configuratior  of  the 
patient  has  some  resemblance  to  rickets,  in  the  small 
stature  and  bending  of  the  tibia,  but  the  pelvic  defor- 
mity is  distinctly  osteomalacic.  I  have  for  long 
thought  that  some  of  our  bad  cases  of  rostrated  pelvis 
in  33ombay  were  due  to  osteomalacia  superimposed 
on  ricketty  bones,  though,  indeed,  osteomalacia  in 
pregnant  women  is  terribly  prevalent  amongst  the 
crowded  poor  of  our  city,  whose  humid  climate,  low 
lying  ground,  terrestrial  and  drainage  exhalations  are 
never  forgotten  when  once  experienced. 

Diagnosis  of  presentation— breech  first,  pains  set  in 
naturally  at  10  p.m.  On  the  2nd  of  May,  w^ater  escap- 
ed at  11-45  p.m.,  as  fully  dilated  at  2  A.M.  on  the 
3rd,  when  subcutaneous  symphysiotomy  was  done. 
Labour  was  completed  naturally  at  3  a.m.,  the  placenta 
following  the  child  at  once.  There  was  some  post- 
partum hoemorrhage,  which  was  controlled  by  manual 
compression,  ergotin  and  hot  irrigation 

The  symphysis  joint  surfaces  separated  about  one 
inch  after  section. 
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The  case  progressed  favourably,  as  seen  by  the  chart, 
and  the  patient  was  discharged  well  on  the  14th  June 
1894. 

The  after  treatment  adopted  was  an  ice  bag  over  fundus, 
iced  vaginal  douche,  vaginal  swabbing  with  carbolic 
lotion  1  to  20,  quinine,  morphine,  diaphoretics,  san- 
tonine,  and  ecbolics. 

Rahimatbi Mahomed,  Mahomedan,  I  confinement,  age 
15  years,  (?)  was  admitted  into  hospital  on  17th  March 
1894  for  a  large  submamary  abscess,  which  was  treated 
by  incision  and  drainage  on  the  21st  March  1894.  She 
also  had  scrofulous  enlargement  of  the  glands,  was 
deformed  to  a  lamentable  degree  by  rickets,  was  in  a 
most  feeble  state  of  health,  and  pregnant  about  six 
months. 

After  she  had  recovered  strength  somewhat  by  rest 
and  treatment  of  various  kinds,  the  question  of  deliver- 
ing her  safely  on  account  of  the  extremely  distorted 
pelvis  was  taken  up. 

On  Sunday,  the  6th  May  1894,  at  10  a.m.,  sub- 
cutaneous symphysiotomy  was  performed  and  labour 
induced. 

When  she  recovered  from  the  anaesthesia  she  was 
kept  under  morphine. 

She  complained  of  pain  in  the  symphysis  through- 
out the  day,  and  towards  evening  of  pain  in  the  back. 
Labour  set  in  at  5  A.M.  on  the  7th  May,  and  was 
completed  at  6-45  p.m.  on  that  day.  On  account  of  the 
feeble  pains  and  the  distorted  outlet,  the  head  was 
delayed  at  the  ostium  vaginae,  and  the  child  was 
asphyxiated. 

The  chart  shows  the  progress  of  the  case.  She  was 
discharged   well  on  the  14th  June  1894. 

Method  of  operation  for  subcutaneous  symphysio- 
tomy.~T\x\s  operation,  which  I  have  never  seen 
described  elsewhere,  I  perform  in  the  following 
manner :  — 

After  thorough  cleansing  and  other  antiseptic 
precautions,  a  silver  catheter  is  passed  into  the  urethra, 
and  the  urethra  is  then  held  downwards  in  its  entire 
length  by  an  assistant. 

Standing  between  the  patient's  legs,  which  are  sup- 
ported by  assistants,  I  pass  a  sharp  pointed  tenotomy 
knife  obliquely  just  to  the  under  surface  of  the 
symphysis,  the  point  entering  the  skin  just  above  the 
base  of  the  clitoris  at  the  point  of  division  of  the  labia 
majora. 

The  incision  is  enlarged  subcutaneously  on  with- 
drawal of  the  knife  by  pressing  the  cutting  edge  to- 
wards the  symphysis. 

A  strong  blunt  pointed  curved  bistoury  is  then  passed 
into  the  incision  and  section  through  the  point  com- 
pletely effected,  carefully,  gradually,  and  quite  sub- 
cutaneously from  below  upwards  and  forwards. 

The  pubic  bones  generally  separate  to  quite  half  inch 
at  once,  and  yield  still  more  with  the  passage  of  the  child, 
so  that  in  some  cases  I  have  been  able  to  lay  about 
the  breadth  of  a  finger  and  a  half  or  two  fingers  in 
the  space  between. 


The  most  astonishing  result  of  the  operation,  however, 
is  seen  in  cases  of  osteomalacia,  in  which  I  have  some- 
times only  been  able  to  pass  the  tip  of  one  finger  be- 
tween the  approximated  tubera  ischia.  After  (division 
of  the  symphysis,  these  part  to  such  an  extent  that  1 
have  been  able  to  pass  two  or  three  fingers  between 
them,  and  by  force  and  the  passage  of  the  child  have 
been  able  to  separate  them  even  further,  so  that  a  very 
great  deal  of  space  is  gained  at  the  outlet.  The  space 
at  the  brim  is  also  much  increased,  especially  in  the 
lateral  measurements  of  its  anterior  half.  In  cases  of 
pseudomalacosteum  rickets  and  true  malacostea,  the 
pelvis  is  always  so  irregularly  distorted  that  it  is  im- 
possible to  gain  accuracy  in  the  estimation  of  the  space 
available  for  delivery  of  the  child. 

There  is  usually  free  spouting  of  venous  blood  up 
through  the  small  incision,  which  quickly  ceases,  and 
is  no  doubt  from  the  venous  channels  around  the  joint. 

Sometimes  a  hsematoma  forms  in  one  or  other  labium, 
but  is  soon  absorbed.  The  after  treatment  is  more 
simple  than  in  the  open  method,  as  there  are  no  dress- 
ings. The  incision  is  sealed  with  antiseptic  wool  and 
collodion,  the  hips  are  kept  tightly  bandaged  to  approxi- 
mate the  joint  surfaces,  and  the  thighs  are  tied  together, 
the  patient  being  disturbed  as  little  as  possible.  Union 
of  the  joints  takes  place  quite  satisfactorily,  and  I 
believe  it  to  be  of  a  fibrous  character. 

My  reasons  for  performing  symphysiotomy  in  most 
of  the  cases  have  been  the  extremely  feeble  condition 
of  the  patient,  and  the  delay  in  seeking  skilled  aid,  until 
labour  is  far  advanced,  both  of  which  conditions  would 
be  prejudicial  to  the  recovery  of  the  patient  from 
Caesarean  section. 

Those  who  are  familiar  with  the  condition  of  patients 
suffering  from  osteomalacia  must  have  observed  the 
suffering  consequent  on  the  crippled  state,  the  pains 
in  the  bones,  and  the  low  state  of  health  of  these  patients* 
The  bones  of  the  pelvis  and  the  femora  are  frequently 
so  distorted  that  the  patient  is  unable  to  wulk,  and  the 
tenderness  of  the  bones  and  tissues  is  sometimes  so  great 
as  to  make  any  movement  acute  pain. 

Most  of  us  have  read  of  the  various  modifications  of 
this  operation,  which  have  been  plentifully  reported 
from  Italy,  Germany,  and  America,  and  the  results  have 
been  freely  discussed. 

There  is  a  strong  opposition  to  the  operation  in 
England  and  elsewhere  ;  but  I  think  it  is  gaining  ground 
in  all  countries  as  a  recognised  operation  in  certain  cases. 
Professor  Pinard,  of  Paris,  has  especially  contributed 
some  wonderful  cases  and  varieties  of  the  operation, 
particularly  with  reference  to  ricketty  pelvis,  so  that  we 
have  choice  of  the  methods, — the  open  incision,  the  sub- 
cutaneous section,  the  pubo-ischiotomy,  and  other 
methods  of  dividing  the  bones. 

With  regard  to  the  open  method,  should  I  ever  again 
perform  it,  I  would  prefer  to  make  the  incision  trans- 
versely, not  vertically,  as  greater  freedom  would  be 
gained  by  this  means  for  the  various  steps  of  the  opera- 
tion. 
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DISCUSSION. 

Staley  (Delhi)  pointed  out  that  aympiiysiotomy  as  compared 
with  Csesarean  section  was  a  much  simpler  operation  if  the  same 
end  was  obtained.  Among  natives,  who  have  such  strong  pre- 
judices against  operation,  symphysiotomj'  would  prove  of  the 
greatest  value,  as  it  was  so  unobtrusive  in  its  performance  and 
the  consent  of  relations  was  correspondingly  easily  gained. 

S-P-  Sarbadhikari,  with  reference  to  the  after-effects  of  divi- 
sion of  the  symphysis,  related  the  case  of  a  deformed  pelvis  in  a 
woman  of  muscular  build.  During  labour,  muscular  contractions 
were  very  powerful.  After  delivery,  it  was  found  that  the  two 
rami  moved  freely  one  on  the  other.  The  hips  were  strapped 
together  tightly.  In  six  weeks  tiie  woman  was  moving  about  on 
crutches.    In  two  months  she  could  walk  just  as  well  as  ever. 

Namer  Prasad  DogcJii  (Agra)  considered  that  in  cases  of 
contracted  pelvis,  when  a  living  child  cannot  be  born  per  vias 
naturales,  Porro's  operation  was  preferable,  as  it  gave  a  very  good 
chance  both  to  niother  and  child.  At  Agra,  as  far  as  he  could 
remember,  the  mortality  of  mothers  from  Porro's  operation  was 
one  in  five.  Unfortunately  many  of  the  cases  come  into  the 
surgeon's  hands  when  it  is  all  but  too  late.  In  extreme  cnses  of 
contraction,  symphysiotomy  would  not  give  sufficient  space  for 
the  birth  of  a  living  child,  and  moreover  the  bruising  of  the 
maternal  soft  part  must  be  considerable. 

Dr.  Joubert  (Calcutta)  said  that  the  meeting  must  be  much 
obliged  to  Dr.  Dimmock  for  his  interesting  paper.  Bombay 
seemed  to  present  more  opportunities  for  the  performance  of  the 
operation  than  Calcutta.  In  bis  own  experience  at  the  Eden 
Hospital,  Calcutta,  since  1888,  he  had  only  met  with  one  case  of 
extreme  contraction  of  the  pelvis.  The  results  given  in  the  paper 
did  not  appear  favourable  to  the  child,  for  there  were  nine  deaths 
in  thirteen  deliveries.  On  the  other  hand,  the  recovery  of  all  the 
mothers  give  an  amount  of  success,  which  could  not  have  been 
obtained  if  Porro's  operation  had  been  done  in  all  the  cases. 


OVARIOTOMY  IN  AN  OUTSTATION. 

BY  P.  S.  PEOK, 
Surgeon-Major,  I.  M.  S. 

It  is  with  some  diffidence  that  the  cases  which  are 
about  to  be  described  are  brought  before  you  to-day. 
Modern  ovariotomy  has  been  rightly  designated  the 
greatest  triumph  of  the  surgery  of  the  present  day. 
Its  history  is  so  closely  connected  with  so  large  a 
number  of  illustrious  names,  and  with  so  bright  a  record 
of  brilliant  success,  that  the  narration  of  a  few  cases, 
doubtless  in  many  instances  marred  by  the  blunders 
of  a  learner,  and  by  results  by  no  means  up  to  the 
standard  of  the  success  at  present  obtained,  may  seem 
out  of  place  and  superfluous.    It  has,  however,  been 
brought  forward  as  illustrating  the  difficulties  under 
which  surgeons  labour  in  small  stations  up-co'intry, 
and  with  the  hope  that  the  experience  therein  describ- 
ed may  prove  of  some  slight  assistance  to  others  who  are 
similarly  situated.    Briefly  fourteen  cases  are  recorded, 
the  operations  extending  over  a  period  of  seven  years 
The  first  two  cases  were  operated  on  in  the  Chupra  dis- 
pensary, the  remaining  twelve  at  Mozuflferpore,  all  cases 
presenting  themselves  were  operated  on  and  none  were 
rejected.    The  patients  were  all  natives  and  of  various 
castes  apd  religions.  Four  of  the  fourteen  cases  terminat- 
ed fatally,  and  high  as  this  percentage  of  failure  is,  it  is 
doubtful  whether  it  could  have  been  avoided  or  im- 
proved.   The  successful  cases  have  mostly  been  under 
observation  for  months  and  years,  and  the  results  have 


been  satisfactory  in  every  particular.  The  conditior  s 
under  which  these  operations  have  been  performed  are 
such  as  will  astound  and  dismay  the  surgeon  accustomed 
to  operate  in  a  well-appointed  European  hospital,  fit- 
ted with  every  appliance  that  modern  science  can  sug- 
gest for  minimising  the  risks  and  dangers  attendaot 
on  big  surgical  operations,  and  supplied  with  a  skilled 
staff  of  nurses  and  dressers  eager  to  leave  nothing 
undone  that  might  conduce  to  the  recovery  and  wel- 
fare of  the  patient. 

In  the  first  place  it  cannot  be  denied  that  the  con- 
ditions of  climate,  comprising,  as  they  do,  high  tempera- 
ture, a  continuous  and  protracted  rainy  season  with  at 
most  times  of  the  year  great  daily  rises  and  falls  of  the 
thermometer,  are  not  conducive  to  the  favourable 
treatment  of  surgical  cases. 

The  patients,  ahnost  without  exception,  were  vege- 
tarians, and  accustomed  to  live  on  the  minimum  amount 
of  food  with  which  life  could  be  sustained.  They 
were  poorly  clad,  badly  housed,  often  debilitated  by 
diarrhoea  and  dysentery  and  saturated  with  malaria. 
On  the  other  hand  they  were  accustomed  to  a  hardy 
outdoor  life,  and  were  not  degenerated  by  an  excess 
of  rich  nitrogenous  foods  and  by  the  abuse  of  alcohol. 

Hospital  accommodation  was  poor  in  the  extreme, 
the  hospital  itself  being  an  old  building,  made  with 
unburnt  bricks  ami  mud  plaster,  originally  used  as  a 
dwelling-house.  The  plinth  was  only  about  eighteen 
inches  from  the  ground,  but  the  roof  was  lofty  nnd  water- 
tight, a  small  verandah  room  with  a  thatched  roof  was 
the  only  place  available  as  a  special  ward  for  the  treat- 
ment of  these  cases.  In  the  absence  of  a  sufficiently 
well-lighted  operating  room,  it  was  found  necessary 
to  perform  all  surgical  operations  in  an  open  verandah 
at  the  back  of  the  building,  screened  from  observation 
by  the  compound  walls. 

With  the  exception  of  the  first  two  operations,  for 
which  Dr.  Harvey,  then  in  charge  of  the  Eden  Hospital, 
kindly  lent  his  ovariotomy  csise,  the  special  instruments 
used  were  limited  to  half-a-dozen  fixation  forceps  and 
an  ovariotomy  trocar.  The  silk  for  tying  the  pedicle 
and  for  the  ligature  of  vascular  adhesions  was  the  same 
as  supplied  to  the  Eden  Hospital. 

The  nursing,  until  within  the  last  two  years,  when  a 
native  nurse  trained  at  the  Eden  Hospital  was  added 
to  the  establishment,  was  in  the  hands  of  the  patients' 
friends,  the  hospital  methranee,  and  the  ward  coolies  ; 
these,  however,  were  most  carefully  supervised  and 
directed  by  the  assistant  surgeon. 

The  operations  were  performed  with  the  able  assis- 
tance of  the  assistant  surgeon,  and  such  hospital  assis- 
tants as  happened  to  be  on  duty-  in  the  station  at  the 
time.  The  instruments  were  carefully  sterilised  by 
boiling,  and  being  placed  in  an  antiseptic  solution. 
The  silk  used,  after  having  been  boiled,  was  carbolized 
by  being  dipped  in  a  mixture  of  carbolic  acid  and  wax  ; 
a  solution  of  perchloride  of  mercury  1  in  10,000  was 
used  for  i.-rigating  the  abdominal  cavity  and  for  the 
cleansing  of  hands,  instruments,  and  sponges  during 
the  operation.  Sponges  were  carefully  boiled  and  kept 
in  perchloride  solution.    The  sutures  consisted,  in  the 
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earlier  operations  of  silk,  silver  and  horse-hair;  in  the 
later  operations,  of  silkworm  gut.  The  incision  was 
dressed  in  every  case  with  iodoform,  a  thin  piece  of 
muslin  covered  with  boracic  ointment  made  with 
vaseline  and  paraffin,  a  layer  of  boracic  lint  and  a  thick 
pad  of  sal  alembroth  wool,  the  whole  being  kept  in 
place  by  a  sterilized  flannel  bandage.  In  only  two  cases 
did  the  wound  become  septic,  and  in  each  of  these 
cases  a  small  septic  abscess  formed  in  the  track  of  one 
of  the  silk  sutures,  and  in  neither  case  was  the  final 
result  prejudiced  thereby.  In  none  of  the  successful 
cases  was  it  found  necessary  to  use  a  drainage  tube. 

From  the  tabulated  statement  of  the  cases,  which 
has  been  circulated  to-day,  it  will  be  seen  that  of  the 
four  fatal  cases  three  died  of  shock  within  an  hour  or  two 
of  the  operation.  The  fourth  fatal  case  was  that  of  the 
woman  Paroo,  who  died  on  the  fifteenth  day  from 
dysentery  after  the  incision  had  united,  and  the  ordinary 
dangers  of  the  operation  had  been  survived. 

Case  7. — The  woman,  Goodhni,  was  an  instance  of  a 
desperate  operation  on  a  suppurating  cyst.  It  is  doubt- 
ful whether  this  operation  should  have  been  undertaken, 
but,  after  anxious  consideration,  it  was  decided  to  be 
justifiable  to  give  an  extreme  chance  to  this  poor 
woman  who  was  in  a  moribund  condition. 

The  cyst  cavity  was  found  to  be  fidl  of  a  foul  sup- 
purating fluid,  with  large  masses  of  sloughing  tissues 
floating  about  in  it.  The  cyst  wall  was  firmly  ad- 
herent in  every  direction  and  so  rotten  that  it  tore 
through  wherever  any  attempt  was  made  to  break  down 
the  adhesions.  The  contents  of  the  cyst  were  evacu- 
ated and  portions  of  the  cyst  wall  removed.  The  ab- 
dominal cavity  was  closed  with  silk  sutures  after  having 
been  washed  out  with  perchloride  solution  and  drained. 
As  this  operation  was  undertaken  as  a  last  resource 
in  a  desperate  case,  the  result  ought  not  to  be  included 
in  a  mortality  percentage. 

Cases  3  aiul  5 — Illustrate  how  absolutely  impossible 
it  is  before  operation  to  decide  the  extent  and  nature 
of  adhesions.  The  ordinary  diagnostic  methods  did 
not  excite  any  suspicion  that  adhesions  of  extraordi- 
nary character  and  extent  existed.  However,  on  open- 
ing the  abdomen  in  both  cases,  it  became  apparent 
that  the  cyst  wall  had  become  so  intimately  adherent 
to  all  the  surrounding  structures  as  to  be  part  and 
parcel  of  their  integral  substance.  In  the  one,  the 
cyst  wall  was  separated  out  and  removed,  leaving  the 
abdominal  cavity  one  vast  bleeding  surface.  In  the 
other,  it  was  found  to  be  an  absolutely  mechanical 
impossibility  to  remove  the  cyst  at  all.  Both  the 
])atients  died  within  a  few  hours  of  operation.  Thus, 
it  will  be  seen  that  by  eliminating  case  7  as  an  opera- 
tion on  a  suppurating  cyst  and  case  10  as  a  death  from 
an  accidental  attack  of  dysentery  that  the  mortality  is 
reduced  to  two  in  twelve  or  some  sixteen  per  cent.  The 
two  remaining  fatal  cases  may  fairly  be  considered 
absolutely  unavoidable,  owing  to  the  nature  and  extent 
of  the  adhesions,  of  which  no  adequate  diagnosis 
could  be  made. 

Amongst  the  successful  cases  the  one  most  worthy 
of    note    is  No.   11,  the    woman    Sharunia.  This 


patient  was  brought  in  from  the  Nepaul  frontier  of 
the  Mozufferpore  District.  Her  appearance,  when  first 
seen,  was  appalling.  She  was  sitting  on  the  ground, 
her  legs  stretched  out  straight  in  front,  her  back 
resting  against  a  wall,  and  an  enormous  mass  protruding 
in  front  of  her  so  far  as  to  conceal  her  knees  and  near- 
ly half  of  her  legs  from  view.  On  measurement  the 
circumference  at  the  navel  was  found  to  be  sixty-two 
inches.  The  patient  was  a  woman  of  forty  years  of  age  and 
spare  of  body.  She  asserted,  in  a  most  positive  manner, 
that  she  had  noticed  nothing  wrong  until  about  eighteen 
months  previously,  when  she  perceived  a  small  painless 
swelling  in  the  right  side  of  the  abdomen.  She  had  not 
menstruated  for  nine  months  and  had  been  the  mother 
of  nine  children,  of  which  the  youngest  was  some  ten 
years  of  age.  The  urine  was  found  to  contain  traces  of 
albumen,  the  legs  were  oedematous  and  the  respiration 
was  purely  thoracic.  After  a  few  days  under  observa- 
tion operation  was  decided  on,  and  performed  on  the 
16th  of  April  1892.  The  patient  was  placed  under 
chloroform,  and  an  incision,  about  four  inches  long,  was 
made  in  the  medium  line  of  the  abdomen,  commencing 
from  a  little  below  the  umbilicus.  On  opening  the 
peritoneum,  soft  adhesions  of  the  cyst  wall  to  the 
parietes  were  easily  broken  down  with  the  hand,  as  far 
as  could  be  reached,  an  ovarian  trocar  was  inserted,  and 
a  dirty  glairy  fluid  evacuated.  There  were  no  adhesions 
to  any  of  the  internal  organs,  and  the  cyst  proved  to 
be  unilocular.  As  soon  as  it  collapsed,  it  was  easily 
delivered  through  the  abdominal  incision.  The  pedicle, 
which  was  narrow  and  long,  was  then  transfixed  by  a 
needle,  armed  with  strong  carbolized  ;3ilk,  tied  with  a 
Staffordshire  knot,  and  divided  with  scissors.  Eighty- 
three  pints  of  fluid  were  evacuated  and  the  empty  cyst, 
which  contained  very  little  solid  matter,  weighed  2fbs. 
4oz.  The  abdomen  was  washed  out  with  perchloride 
lotion,  and  the  incision  closed  with  silver  wire,  deep 
sutures  and  horse-hair  superficial  ones.  The  appearance 
now  presented  by  the  patient  was  extraordinary.  The 
abdominal  wall  loose  and  flaccid  lay  back  against  the 
spine,  the  base  of  the  thorax  covered  by  the  parietes 
stood  out  like  the  heid  of  a  bia:  drum  with  the  lower 
half  of  a  woman's  body  protruding  from  its  periphery. 
The  wound  was  dressed  in  the  usual  way,  and  she  made 
an  uninterrupted  recovery.  The  temperature  never 
rose  above  101".  The  albumen  disappeared  from  the 
urine,  the  thorax  gradually  returned  to  its  normal 
size  and  position,  and  with  the  exception  of  slight 
hef>atic  pains,  she  never  complained  of  any  discomfort 
whatever.  The  dressings  were  changed  on  the  fourth 
day  and  the  sutures  removed  on  the  sixth,  by  which  time 
the  incision  had  united.  She  left  hospital  exactly 
twenty-four  days  after  operation,  but  was  really  fit  to 
go  on  the  eighteenth  day. 

This  case  is  phenomenal  in  regard  to  its  size,  as  it  is 
believed  to  be  nearly  twice  as  large  as  anything  that 
h  13  hitherto  been  recorded  ;  it  is  instructive  as  illustrat- 
ing the  fact  that  the  size  of  an  ovarian  tumour  bears 
no  relation  to  the  real  difficulties  of  the  operation,  and 
the  rapid  recovery  of  the  poor  woman,  who  had  been 
relieved  of  so  terrible  an  incumbrance,  was  gratifying 
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m  the  extreme.  The  patient  reported  herself  more 
than  two  years  after  the  operation,  fat  and  happy, 
and  in  every  way  in  perfect  health. 

Of  the  other  successful  cases,  there  are  very  few 
circumstances  worthy  of  note.  Two  of  them  contained 
over  twenty  pints  of  fluid,  and  all  except  two  over  ten 
pints  ;  in  case  No.  8  the  cyst  contained  thirty-five 
pints,  and  the  woman,  who  was  forty  years  of  age, 
recovered  without  any  rise  of  temperature  at  all.  She 
left  hospital  seventeen  days  after  operation. 

Case  No.  2  left  hospital  twenty-four  days  after 
operation,  the  average  detention  being  considerably 
under  four  weeks.  In  all  these  cases  the  abdominal 
incision  healed  by  first  intention,  and  in  only  two  of 
them,  in  which  septic  stitch  abscesses  formed,  was  there 
any  antiseptic  failure. 

In  every  instance  the  pedicles  were  fairly  long  and 
narrow.  There  was  no  difficulty  in  securing  any  of 
them  with  the  ordinary  Staffordshire  knot.  No  broad 
short  pedicles  were  encountered.  In  three  cases  the 
adhesions  were  troublesome,  and  some  patience  was 
required  to  separate  and  ligature  them. 

The  incisions  in  almost  all  the  operations  were, 
perhaps,  unnecessarily  long,  but  it  does  not  appear 
that  any  harm  has  resulted  from  this  circumstance. 

Compared  with  the  numbers  that  present  themselves 
for  operation  at  a  special  hospital,  a  small  series  of 
fourteen  cases,  extending  over  seven  years,  is  petty  and 
insignificant.  But  it  must  be  borne  in  mind  that  it 
is  with  extreme  reluctance  that  Indian  women  submit 
to  any  surgical  treatment  whatever. 

The  numbers  compare  favourably  with  those  of  other 
districts. 


OVARIOTOMY  IN  BENGAL. 

BY  S.  P.  SABBADHIKARI. 

I  PROPOSE  very  briefly  to  place  before  you  a  sum- 
mary of  the  ovariotomies  performed  in  Bengal,  so  far 
as  their  number  can  be  ascertained,  during  the  last 
quarter  of  a  century. 

As  far  as  is  known,  the  first  to  perform  this  opera- 
tion in  Bengal  was  Brigade-Surgeon-Lieutenant- 
Colonel  Kenneth  McLeod.  So  far  back  as  1868, 
while  employed  as  civil  surgeon  of  Jessore,  he  per- 
formed an  ovariotomy,  which  was  unsuccessful.  The 
latter  fact  is  not  surprising,  seeing  that  the  operation 
was  still  in  its  infancy,  even  in  Europe,  and  was  attend- 
ed with  the  enormously  high  mortality  of  forty  to  sixty 
per  cent,  or  more  according  to  the  skill  and  experience 
of  the  particular  operator  in  question.  The  pluck  and 
daring  displayed  so  early  were,  however,  quite  on  a  par 
with  the  well-known  boldness  and  decision  which 
characterized  all  his  subsequent  surgical  procedures. 
Those  were  days  when  the  clamp  and  cautery  were 
used  to  secure  the  pedicle  and  arrest  haemorrhage, 
while  the  stump  was  treated  extra-peritoneally,  being 
allowed  to  slough  away  in  course  of  time.  Antiseptics, 
too,  were  not  known. 

Between  the  years  1870  and  1895  Dr.  Charles,  who 
held  the  chair  of  midwifery  and  gynaecology  in  the 


Medical  College  Hospital,  performed  ten  ovariotomies. 
These  do  not  appear  in  the  Surgeon-General's  reports 
for  Bengal,  because  they  were  performed,  not  in  the 
Medical  College  Hospital,  but  in  private  houses,  all  costs 
being  paid  by  the  operator.    It  had  come  to  be  recog- 
nized that  it  was  dangerous  to  perform  the  operation  in 
a  general  hospital,  and  that  the  cases  called  for  special 
accommodation  and  isolation  to  ensure  them  against 
septic  infection.    All  these  cases   proved  fatal,  with 
the  exception  of  one,  which,  though  not  immediately 
fatal,  died  two  months  or  so  after  from  exhaustion 
resulting  from   fever,   which  never  left  the  patient 
from  the  day  of  operation.    Most  of  these  cases  died  of 
shock  from  a  few  hours  to  three  days  after  operation — 
some  from  septicaemia,  while  two    died  of  secondary 
haemorrhage.    Ligaturing  the  pedicle  had  been  done 
in  both  these  cases.    The  mode  of  treatment  of  the 
stump   was    still    extra-peritoneal,    and  antiseptics 
had  not  come  into  use.    These  results  naturally  disap- 
pointed the  operator  sorely.  He  was   often  heard  to  say 
that  it  was  the  dream  of  his  life  to  perform  one  successful 
ovariotomy  some  day.    I   may  mention  in  passing 
that  his  successive  failures  in  this  connection  were 
attributed  largely  to  the  defective  hygiene  of  the  rented 
houses  where  these  cases  were  treated.    The  Medical 
College  Hospital  was  considered  unfit  to  be  the  scene 
of  these  operations  by  reason  of  its  being  a  general 
hospital.    These  failures  started  the  idea   of  getting 
a  special  gynaecological  hospital  built,  although  Dr. 
Charles  did  not  remain  long  enough  in  India  to  see  his 
favourite  idea  carried  out,  and  had  to  leave  the  execu- 
tion of  it  to  his  successor.  Dr.  Harvey.    This  is  the 
origin  of  the  magnificent  hospital  know  as  the  Eden 
Hospital   of  Calcutta. 

Next,  in  the  series  of  early  workers  in  ovariotomy, 
is  Dr.  Pilcher,  who  performed  one  operation  success- 
fully at  the  Howrah  Hospital  in  1878. 

In  1879  Dr.  Cayley  had  two  cases  at  the  Mayo  Hos- 
pital, both  being  performed  under  the  spray,  thus  mak- 
ing a  new  era  in  the  history  of  ovariotomy.  In 
both,  the  treatment  of  the  stump  was  extra-perito- 
neal. The  pedicles  were  ligatured  and  cauterized. 
One  case  was  successful  and  the  other  fatal.  The 
successful  case  made  a  tedious  recovery. 

In  the  same  year  (1879)  there  was  a  case  at  the 
Medical  College  Hospital  by  Dr.  Harvey,  this  being  his 
first  case  and  a  successful  one.  Antiseptics  were  now 
in  full  swing,  and  glass  drains  had  also  come  into  use. 

In  1880  Dr.  Cayley  performed  another'  operation  at 
the  Mayo  Hospital,  which  was  fatal.  During  the  same 
year  Dr.  Harvey  had  three  operations  in  the  Medical 
College  Hospital,  two  being  fatal,  the  third  making  a 
recovery.  Now  begin  the  operation  as  we  know  them 
at  the  present  day,  being  more  or  less  the  same  in  finish 
and  technique,  the  patient  beng  discharged  in  three  or 
four  weeks,  and  often  less,  from  the  hospital.  The  Eden 
Hospital  was  completed,  and  was  open  for  the  reception 
of  patients  in  1883,  Dr.  Harvey  being  in  charge.  That 
year  there  were  two  operations  in  this  hospital,  both 
ending  in  death,  proving  that  the  locality  where  the 
operation  was  performed  was  at  best  a  small  factor  in 
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the  success  or  failure.  Rigid  antiseptic  precautions 
were  observed  in  these  days.  Treatment  of  the  stamp 
was  extra-peritoneal  and  drainage  valves  were  used. 

In  1884,  there  was  one  oj^eratiou  by  Dr.  Cayley  at  the 
Mayo  Hospital,  the  case  being  fatal.  There  were  three 
cases  at  the  Eden  Hospital,  two  being  successful  and 
one  fatal. 

In  1885,  there  were  four  cases  at  the  Eden  Hospital, 
two  successful  and  two  fatal. 

In  1886,  there  were  three  operations  at  the  Eden 
Hospital,  all  successful. 

In  1887,  there  were  eight  cases  in  the  same  hospital, 
with  three  fatal  cases. 

In  1888.  five  operations  were  performed,  two  being 
fatal.  Dr.  Joubert  took  over  chai-ge  of  the  Eden  Hospital 
in  this  year. 

In  1889,  there  were  sis  cases,  all  ending  in  recovery, 
in  the  same  hospital. 

In  1890,  there  were  eleven  cases,  with  eight  re- 
coveries and  three  deaths,  all  in  the  Eden. 

In  1891,  there  were  fifteen  operations,  with  only  one 
fatal  result,  which  was  a  case  complicated  by  pyosalpinx 
and  suppurating  ovary  ;  the  death  is,  therefore,  easily 
explained.    All  the  cases  occurred  in  the  Eden  Hospital. 

In  1892,  there  were  four  cases  with  one  death,  due 
to  secondary  hfeaoorx'hage,  attributable  to  rotten  silk 
ligatures,  which  repeatedly  gave  way  in  tying  the 
pedicle. 

In  1893,  there  were  seven  cases  performed  in  the 
Eden  Hospital,  all  being  successful,  except  one,  which 
died  on  the  table  from  chloroform. 

In  1894,  there  have  been  nine  cases  at  the  Eden 
Hospital,  Of  these  three  were  parovarian,  of  which  one 
died,  while  six  were  ovarian.  Of  the  latter  group  only 
one  was  fatal,  being  a  case  of  left  ovarian  tumour 
complicated  by  a  cyst  of  the  right  broad  ligament. 
One  of  the  successful  ovarian  cases  had  both  ovaries 
afi^ected,  both  being  removed  at  the  same  time.  One 
of  the  cases  is  still  under  treatment,  and  is  practically 
all  right. 

This  is  so  far  as  regards  the  great  Calcutta  hospital, 
with  their  specialists,  where  the  bulk  of  ovarian  surgery 
has  been  done  as  far  as  Bengal  is  concerned, 

Next  as  regards  the  mofussil.  The  earliest  and  fore- 
most among  ovariotoniists  in  the  mofussil,  except  Dr. 
ilcLeod,  whose  case  I  have  mentioned  at  the  beginning, 
is  Surgeon-Major  Peck,  at  present  Civil  Surgeon  of 
Muzaffurpore,  who  operated  successfully  at  the  Govern- 
ment Charitable  Dispensary,  Chuprah,  so  early  as 
December  1887.  Since  then  and  up  to  date  he  has 
performed  fourteen  operations  with  four  deaths  and  ten 
recoveries. 

Surgeon  G.  Jameson  has  a  singularly  brilliant  record 
of  ovariotomies  performed  in  mofussil  dispensaries. 
Within  the  last  seven  years  or  so,  he  has  performed  seven 
operations  without  one  death.  Dr.  Harold  Brown  is 
also  known  to  have  done  a  few  cases. 

To  sum  up  these  results  :  Within  the  last  twenty-six 
years,  for  which  statistics  are  available,  there  have  been 
no  less  than  140  cases  of  ovariotomy  performed  in 
Bengal,  all  by  the  medical  oflScers  of  the  Government, 


so  far  as  they  are  known.  Among  these  there  have  been 
] 01  recoveries  and  39  deaths,  distributed  as  shewn  in 
the  table  given  below.  This  takes  no  count  of  cases  of 
laparotomy  for  other  gynfecological  purposes  : — 


Year. 

Surgeon. 

No.  0 

operatic 

Recover 

Deaths. 

Percent 
of  deat 

1868  ... 

Brig.-Surg.-Lt.- 
Col.  McLeod. 

1 

0 

1 

• 

100  p.c. 

1870-76 

Dr.  Charles. 

10 

9 

90  „ 

1878  ... 

Surg. -Colonel 
Pilcher. 

1 

1 

0 

•  Nil. 

.  878-88 

Surg. -Colonel 
Harvey. 

42 

32 

10  {vis., 
4  in  the  first 
Daicn  01  lu 
cases,  4  in 
the  next 
batch  of  15, 
and  2  in  the 
next  batch 
of  17  cases  ] 

23  7  p.  c. 

1888-94 

Surg.-Lt.-Col. 
Joubert. 

61 

51 

10 

16-4  „ 

1887-94 

Surg. -Major 
Peck. 

14 

10 

4 

28-18  „ 

Surg.  Jameson 

7 

7 

0 

Nil. 

A  glance  at  the  table  will  show  the  steadily  increasing 
good  results  from  ovariotomy  of  which  Bengal  may 
well  be  proud.  As  Sir  Spencer  Wells  remarked  in  his 
address  to  the  Calcutta  Medical  Society  in  January 
1892,  these  results,  as  well  as  those  obtained  from  oper- 
ations on  scrotal  tumours,  stones  and  cataracts,  will  go 
a  long  way  in  raising  the  standard  of  Indian  surgery  in 
the  estimation  of  Europe.  I  need  not  detain  you  with 
the  improvements  in  the  technique  of  the  operation 
which  have  brought  about  these  results,  as  thej  are  to 
be  found  in  all  text-books  and  books  of  reference. 

But  much  as  has  been  done  in  popularizing  ovario- 
tomy in  Bengal,  more  yet  remains  to  be  done.  It 
cannot  be  denied  that  the  class  of  people  from  whom 
the  native  patients  hitherto  operated  on  have  been 
drawn  belong  to  the  lowest  ranks  of  the  community,  who 
have  slowly  come  to  lose  their  terror  of,  and  prejudice 
against,  a  stay  in  hospital.  The  Dutferin  Hospitals  are 
doing  a  great  deal  iu  breaking  down  these  prejudices 
and  superstitions,  yet  more,  as  far  as  these  classes  are 
concerned.  But  there  are  also  the  respectable  poor 
and  the  well-to-do  classes  to  consider.  A  very  large 
amount  of  uterine  and  ovarian  trouble  is  present 
among  the  females  of  these  classes.  In  the  short 
space  of  two-years-and-a-  half,  I  have  seen  no  less  than 
eighteen  cases  of  ovarian  and  uterine  tumours  among 
the  middle  and  the  lower  middle  classes.  And  I  have 
no  doubt  that  each  one  of  you  must  have  seen  a  good 
number  within  the  same  time.  These  are  the  people, 
the  real  zenana  ladies  of  the  middle  and  the  respectable 
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poor  classes,  for  whom  the  zenana  hospitals  were  in- 
tended, and  not  the  women  of  the  lower  classes,  who 
already  used  to  frequent  hospitals  before  the  Lady 
Duiferin  Institutions  came  into  existence.  Yet  these 
are  the  very  people  who  will  shun  the  Dufferin 
Hospitals  just  as  much  as  any  other  public  charity. 
This  is  a  matter  which  is,  and  should  be,  well  known  to 
the  authorities  of  these  institutions  For  my  part,  I 
have  never  been  able  to  persuade  any  one  of  my  female 
patients,  requiring  any  severe  operative  interference, 
to  go  to  the  Dufferin  Hospital,  much  less  to  the 
Eden  Hospital,  although  I  strongly  and  repeatedly 
assured  them  of  the  advantages  of  doing  so, 
adding  that  privacy  is  absolutely  ensured,  and  caste 
])rejudices  fully  attended  to  in  these  institutions.  I 
have  known  a  Hindu  clerk,  on  Rs.  40  to  50  a  month, 
offer  to  spend  all  the  little  that  he  possessed  to  get  a 
wife,  or  a  daughter,  or  a  sister,  suffering  from  uterine 
or  ovarian  tumour  treated  at  home.  Failins  that,  the 
woman  elects  to  remain  at  home  untreated,  her  friends 
concurring  in  her  wish.  I  have  no  doubt  that  tliat 
has  been  the  experience  with  many  of  you.  The 
reason  is  not  far  to  seek.  The  Bengali,  and  parti- 
cularly the  Bengali  woman  of  the  classes  I  have 
mentioned,  is  by  instinct  unable  to  leave  home  and 
family  for  a  hospital  in  the  hour  of  sickness  and 
sufiPering.  The  male  relations,  too,  partly  from  tender 
regard  for  the  feelings  of  the  sufferer,  and  partly 
from  a  peculiar  sense  of  tztut,*  very  difficult  to  explain 
to  a  European,  will  not  hear  of  the  proposal.  This  is 
not  due  to  any  fault  in  the  hospital  management  in 
connection  with  the  Dufferin  Institutions,  for  which  I 
have  nothing  but  admiration  to  express,  but  to  causes 
inherent  in  the  nature  of  the  Bengali.  I  do  not  mean 
to  say  that  no  real  zenana  ladies  attend  the  Dufferin 
or  other  hospitals.  But  I  do  say  that  their  number  is 
in  a  microscopic  minority. 

On  the  other  hand,  there  is  a  very  distinct  and  strong 
disinclination  on  the  part  of  leading  specialists  to 
undertake  any  serious  case  of  major  peritoneal  surgery 
in  the  private  houses  of  the  middle  and  lower  middle 
native  classes,  and  even  of  the  upper  classes.  1  under- 
stand that  they  strongly  advise  even  fairly  well-to-do 
European  and  Eurasian  patients  to  come  to  hospital 
for  operation.  The  ground  for  this  disinclination  is  the 
fear  that  such  operations  are  very  apt  to  prove  fatal, 
owing  to  unhygienic  surroundings,  mismanagement  of 
the  patient  by  the  friends  after  the  operations,  the  want 
of  a  medical  and  nursing  staff  to  look  after  the 
patient,  as  she  is  looked  after  in  a  hospital,  particularly 
in  case  of  emergency  ;  so  it  happens  that  between  the 
patient's  disinclination  to  go  to  hospital,  and  the 
doctor's  objection  to  take  up  the  case  at  home,  the 
patient  remains  at  honne  practically  unhealed  till  death 
relieves  her  of  her  sufferings.  I  know  many  cases  of 
ovarian  tumours  that  have  remained  untreated  from  this 
combination  of  causes  with  untold  suffering  as  the  result. 

1  have  been  very  much  struck  with  this  state  of 
matters.    It  has  been  my  aim  to  direct  my  humble 

•  "iKut"  is  Hiniiustani  for  "self-esteem." 


efforts  to  bring  about,  if  possible,  an  alteration  in  this 
state  of  things,  as  far  as  lay  in  me.  I  confess  the 
difficulties  in  the  way  looked  enormous  at  the  beginning, 
and  looked  yet  creator  in  the  light  of  the  advice  to 
desist  received  from  those  at  whose  feet  I  had  learnt 
my  profession.  But  a  study  of  tlie  cases  done  at  out- 
of-the-way  small  mofussil  charitable  dispensaries 
encouraged  me,  with  the  result  that  profiting  by  the 
experience  of  the  successes  and  failures  of  those 
who  have  long  been  working  in  this  special  time,  I 
can  place  before  you  the  record  of  seven  cases  of 
laparatomy  done  on  females  in  private  practice  in  the 
course  of  two-years-and-a-half.  Four  were  com- 
pleted cases  of  successful  ovariotomy,  one  of  success- 
ful abdominal  hysterectomy  for  cancer,  one  oophorec- 
tomy for  herniation  of  ovary  through  a  foul  abdominal 
wound,  one  of  retrocoecal  abscess,  and  one  of  obstruc- 
tion of  bowels.  These  were  done  in  all  seasons  of  the 
year  in  ordinary  native  houses,  in  crowded  localities 
in  the  northern  quarter  of  the  town,  not  particularly 
noted  for  hygienic  excellence,  with  the  drains  smell- 
ing any  thing  but  sweet.  Yet  the  results  have  been  most 
encouraging.  In  my  first  case,  that  of  abdominal 
hysterectomy,  there  was  a  cowshed  within  four  yards 
of  the  sick-room.  Yet  in  this  case  the  patient  healed 
her  wounds  aseptically  in  the  course  of  three  weeks 
[vide  "  I.  M.  Gazette,"  January  1893]. 

The  only  one  of  the  seven  cases  of  laparatomy  that 
died  was  the  one  for  obstruction  of  the  bowels,  in 
which  there  had  been  perforation  of  the  small  intes- 
tines, with  escape  of  thin  faacal  matter  into  the  peri- 
toneun.  This  death,  of  course,  was  unavoidable.  I 
submit,  therefore,  that  if  the  immediate  surroundings 
of  the  patient  are  kept  scrupulously  clean,  and  if  the 
operation  and  subsequent  dressings  are  carried  out 
strictly  antiseptically,  and  the  general  management  of 
the  case  is  in  accordance  with  modern  teachings,  there  is 
every  hope  of  obtaining  good  results  from  peritoneal 
surgery  performed  in  houses  which  are  mere  slums 
compared  with  the  wards  of  our  hospitals.  The  general 
supervision  and  management  of  one  such  case  at  home, 
I  admit,  taxes  the  resources,  the  tact  and  patience,  and 
the  time  of  the  medical  man  ten  times  more  than  the 
management  of  half-a-dozen  cases  in  hospital  at  the 
same  time.  But  such  a  tax,  I  submit,  ought  to  he 
cheerfully  submitted  to  under  the  circumstances  which 
I  have  just  detailed,  at  least  by  our  own  countrymen, 
v\ho,  by  their  intimate  knowledge  of  the  habits  of  their 
own  people,  should  be  able  effectually  to  guide  and 
check  them  as  needs  be. 

I  shall  give  you  in  a  tabular  form  the  details  of  the 
four  cases  of  ovariotomy.  In  regard  to  the  fourth 
case,  I  should  mention  only  one  matter.  It  was  the 
largest  of  the  four  occurring  in  a  very  thin  and  ema- 
ciated woman,  who  was  l)abitually  dyspeptic.  Yet 
she  did  better  than  the  others,  the  wound  healing  by 
first  intention  in  seven  days,  the  stitches  being  removed 
on  the  eighth  day,  an  abdominal  band  now  taking  the 
place  of  all  dressings.  I  ceased  to  attend  on  the  tenth 
day,  further  attendance  being  considered  unnecessary. 
The  twelfth  day  from  the  time  of  the  operation  was 
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a  day  of  thanksgiving  and  feasting.  As  a  oonse- 
quence,  sweetmeats  of  the  most  indigestible  character 
were  readily  procurable  in  plenty  in  the  house,  and  the 
patient  utilized  her  opportunities  and  had  a  surfeit  of 
sweets  on  the  sly.  Purging  and  vomiting  came  on 
in  the  course  of  a  few  hours,  and  the  patient  died  m 
eight  hours,  with  full  choleraic  symptoms,  the  stolen 
sweets  being  a  prominent  feature  of  the  first  few  stools 
and  the  vomit.  Since  the  patient  died  froni  causes 
unconnected  with  the  operation,  1  have  counted  it  as  a 
successful  case. 

I  shall  now  tabulate  the  four  cases  : — 
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I  shall  not  detain  you  by  relating  the  steps  of  the 
operation,  for  they  differed  in  no  way  from  those  de- 
scribed in  books,  but  I  beg  leave  to  say  a  few  woras 
regarding  some  of  the  details  : — 

I.    Regarding  the  incision— In  two  out  of  my  seven 
cases  of  laparatomy,  the  incision  through  the  super- 
ficial tissues  suppurated.    Fortunately  plastic  lymph 
had  previously  shut  off  and  agglutinated  the  peritone- 
um, or  else  the  consequences  might  have  been  leakage 
of  the  pus  into  the  peritoneum,  and  perhaps  fatal  sup- 
purative peritonitis.    To  obviate  such  a  contingency, 
however    remote,  in  my  later  cases,    I  opened  the 
peritoneum  one-half  inch  to  the  left  of  the  middle 
line,  while  the  cut  through  the  superficial  tissues  is  in 
the  median  line.    The  two  lines  of  incision  are  by  this 
plan  placed  on  different  planes  ;  so  that,   should  the 
wound  through  the  superficial  abdominal  tissues  and. 
the  stitch-holes  come  to  suppurate,  as  they  are  at  times 
apt  to  do,  particularly  in  very  fat  persons,  who  are_  of 
rather  low  vitality,  especially  in  the  hot  weather,  in- 
filtration of  the  pus  into  the  peritoneum  is  rendered 
very  much  more  difficult  if  the  two  cuts  are  placed 
on  different  planes  than  would  be  the  case  if  they  were 
in  the  same  plane.    A  second  advantage  of  this  plan 
is  that  there  would  be  less  chance  of  a  ventral  hernia 
forming,  as  is  easy  to  conceive.    The  peritoneal  scar 
in  this  place  is  supported  by  healthy  muscle,  whereas 
it  is  supported  by  another  scar  in  the  old  and  usual 
method.    Hence,  in  the  former  case,  the  peritoneal 
scar  is  less  likely  to  give  way  when  the  patient  re- 
sumes her  usual  occupation.    I  was  impressed  by  the 
necessity  of  adopting  some  such  devise  by  the  circum- 
stance that  I  casually  came  across  two  cases,  one  in 
1889  and  another  in  1890,  of  a  considerable  amount 
of  ventral  hernia  occurring  after  abdominal  section. 
The  first  case  had  undergone  the  operation  at  the 
Eden  Hospital  a  year  previously  for  some  abdomial 
tumour,  and  the  other  had  undergone  laparatomy  at 
the  Medical  (JoUege  Hospital  for  obstruction  of  the 
bowels.    I  saw  these  cases  at  the  out-door  dispensary 
of  the  Mayo  Hospital,  where  they  came  for  complaints 
unconnected  with  the  hernia.    A  third  advantage  at- 
taches to  this  mode  of  opening  the  peritoneum.  Should 
a  second  laparatomy  come  to  be  required  from  any 
cause,  it  would  be  easy  to  identify  the  peritoneum, 
which  lies  unaffected  and  smooth  under  the  line  of 
scar  in  the  superficial  tissues  ;  if  the  previous  section 
had  been  to  the  left  of  the  middle  line,  I  prefer  to 
divide  the  peritoneum  to  the  left  of  the  middle  line, 
because,  should  the  incision  be  required  to  be  pro- 
longed above  the  navel,  it  will  be  easy  to  avoid  the 
round  ligament  of  the  liver. 

As  regards  the  length  of  the  incisions.  My  incisions 
appear  to  be  larger  than  the  books  recommend.  Pos- 
sibly more  experienced  hands  could  have  done  with 
smaller  incisions.  But  to  those  who  are  abcut  to 
operate  for  the  first  time,  or  have  had  but  few  cases, 
the  advantages  of  an  incision,  large  enough  to  permit 
of  a  free  view  and  room  to  manipulate,  are  inestimable, 
although  harm  may  be  done  by  a  large  incision. 
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II.  As  regards  drainage. — At  first  one  feels  very 
nervous  about  shutting  up  an  enormous  strangulated 
pedicle  without  drainage.  But  once  a  man  summons 
courage  to  dispense  with  drainage,  he  is  surprised  to 
find  in  how  much  shorter  time  the  case  will  be  fit  to 
be  discharged,  thanks  to  the  antiseptic  and  absorptive 
powers  of  the  peritoneum.  My  first  three  cases  were 
all  drained  with  Keith's  glass  drains.  They  all  took 
twice  as  much  time,  more  or  less,  as  my  fourth  case, 
which  was  not  drained,  though  the  pedicle  in  this  case 
was  very  much  thicker  than  in  the  others.  But  care 
should  be  taken  to  see  that  the  pedicle  is  quite  dry 
and  free  from  oozing,  while  the  anterior  and  posterior 
culs  should  also  be  thoroughly  dried  before  stitching 
up  the  wounds. 

III.  In  the  toilet  of  the  peritoneum,  I  use  small 
soft  hand  towels,  which  have  been  previously  subjected 
to  prolonged  boiling  and  soakage  in  carbolic  lotion. 
These  come  very  much  handier,  and  are  less  likely  to 
be  left  in  by  mistake  than  sponges,  being  very  much 
bigger.  AVith  this  view  I  select  towels  with  coloured 
stripes  on  them,  so  as  to  be  unmistakable  even  when 
stuffed  in  between  or  over  coils  of  intestines.  This 
is  a  small  matter  and  possibly  one  of  individual  taste. 
In  this  connection  I  beg  leave  to  point  out  that  flush- 
ing out  the  peritoneal  cavity  with  carbolised  lotion 
is  unadvisable  ;  for  carbolic  acid  has  a  distinct 
power  of  damaging  the  absorptive  power  of  the 
eadothelium. 

Before  concluding  this  paper,  I  may  say  that  my 
friend,  Dr.  Nil  Ratan  Sircar,  has  recently  performed 
two  ovariotomies,  one  being  successful  and  one  fatal. 
I  entreat  my  countrymen  v/hose  tastes  incline  them 
this  way  to  think  seriously  of  the  number  of  native 
women,  who,  under  the  present  circumstances,  are 
more  or  less  debarred  from  receiving  the  benefit 
of  European  surgery,  and  to  do  what  they  can  in  re- 
lieving these  cases.  One  of  my  objects  in  bringing  the 
paper  before  you  is  to  shew  that  ovariotomy  can  be 
performed  in  private  houses  of  natives  with  just  as 
much  hope  of  success  as  iu  well-appointed  special 
hospitals. 


DISCUSSION. 

FinJc  (Bijnor)  referred  to  a  series  of  five  cases  of  ovariotomy 
on  which  he  had  operated  at  tlie  Lady  Dnfferin  Hospital  at 
Bijnor.  The  first  case  ^vhich  had  to  be  treated  by  prolonged 
drainage  died  on  the  fiftieth  day  after  operation  from  intercurrent 
dysentery.  Tlie  second  case  was  discharged  cured  on  the  nine- 
teenth day.  The  next  three  cases  were  more  tedious,  being  dis- 
chargeil  about  the  fortieth  day.  He  used  percliloride  of  mercury 
solution  (1  in  10,000)  for  the  peritoneal  toilette,  and  was  particu- 
larly careful  to  stop  all  oozing  before  closing  the  wound.  For 
sutures  he  used  silver  wire  placed  at  intervals  of  an  inch,  the 
sutures  taking  up  all  tissues  from  skin  to  peritoneum.  Superficial 
horse-hair  sutures  were  placed  between  the  silver  one.  To  Iiim 
it  seemed  an  especial  point  not  to  tie  the  sutures  too  tightly.  He 
thought  that  lateral  pad»  of  cotton  wool  should  be  placed  on 
each  side  of  the  wound  to  take  off  the  pressure  of  the 
})andage. 

Dr.  Jouhert  regretted  that  he  had  been  unable  to  be  present 
at  the  reading  of  Dr.  Surbadhicary's  and  Dr.  Peck's  papers,  but 
he  wished  to  congratulate  these  gentlemen  on  their  favourable 


results-  Having  at  his  own  disposal  all  the  resources  of  a  large 
Metropolitan  hospital,  he  fully  realised  the  difficulties  these 
gentlemen  had  to  contend  with  in  their  own  operations  in  native 
houses  or  at  Mofussil  dispensaries  :  all  the  more  credit  to 
thero . 

With  regard  to  Dr.  Fink's  remarks  about  the  special  precau- 
tions he  took  to  avoid  pressure  on  the  abdominal  wound,  Dr. 
Jouhert  thought  these  precautions  were  unnecessary,  as  the  lateral 
pressure  exercised  by  the  bandage  round  the  body  caused  the 
central  incision  to  sink  in,  and  so  obviate  all  pressure  on  it. 
Further  if  silk  worm  gut  sutures  were  used  suppuration  at  the 
stitch  holes  would  rarely,  if  ever,  occur.  He  had  only  had 
about  two  or  three  cases  of  such  suppuration  in  about  150 
al)dominal  sections  which  he  had  performed,  and  in  all  these  the 
accident  was  due  to  the  Avouud  becoming  exposed  on  account 
of  restlessness  on  the  part  of  the  pfitient. 

With  regard  to  drainage,  he  found  in  common  with  other 
operation  that  the  oftener  he  operated  the  less  frequently  he 
decided  that  drainage  was  necessary. 

Peck  (^Mozufferimr),  in  replying,  said  that  he  did  not  quite  see 
the  necessity  of  incising  the  peritoneum  on  one  side  of  the 
median  incision  as  a  safeguard  against  the  formation  of  a  ventral 
hernia  after.  He  had  not  met  with  a  ventral  hernia  in  his  own 
Ciises.  He  thought  that  the  occurrence  of  ventral  hernia  depend- 
ed, to  a  considerable  extent,  on  the  case  with  which  the  wound 
was  sutured.  To  him  the  length  of  incision  did  not  seem  of 
such  paramount  importance.  Great  care  was  necessary  in  the 
application  of  ligatures. 


THE  SUPPOSED  INFLUENCE  OF  TROPICAL 
CLIMATE  ON  MENSTRUATION. 

BY    C.    H.    JOUBERT,  M.B.,  F.R.C.S., 
Surgeon-Lieulenant-Colonel,  I.  M,  S. 

There  always  seems  to  have  been  an  impression  in  the 
mind  of  the  medical  profession  that  residence  in  tropi- 
cal climates  causes  menstruation  to  appear  at  an  earlier 
age  than  in  temperate  climates.  Most  text  books  merely 
repeat  the  statement  without  comment.  Playfair, 
however,  in  the  7th  edition  of  his  Science  and  Practice 
of  Midwifery,  says  that  the  influence  of  climate  has  been 
unduly  exaggerated,  and  it  is  my  object  in  this  short 
paper  to  bring  forward  some  facts  in  support  of  this 
statement. 

In  collecting  information  on  the  subject  we  are  met 
at  once  by  the  difficulty  that  we  have  to  rely  upon 
the  statements  of  women  themselves  as  to  the  date,  or 
age  rather,  at  which  they  commenced  to  menstruate, 
and  their  statements  are  merely  founded  upon  memory. 
The  age  fixed,  therefore,  must  always  be  approximate 
only,  not  absolutely  correct.  But  when  we  take  the 
statements  of  large  number,  we  may  fairly  assume 
that  we  get  somewhere  near  the  truth. 

Some  years  ago,  I  commenced  recording  at  the  Eden 
Hospital  for  W omen,  Calcutta,  the  personal  statement 
of  every  woman  admitted  as  to  the  age  at  which  she 
commenced  to  menstruate.  During  the  .same  period  I 
also  made  notes  of  the  same  fact  in  a  good  many  cases 
of  patients  in  my  private  practice.  The  period  covered 
by  these  observations  is  for  about  four  years  up  to  the 
middle  of  1894.  Some  of  my  records  were  made  use 
of  by  my  friend  and  pupil,  Dr.  Kedar  Nath  Dass,  for 
some  statistics  suppHed  by  him,  which  have  appeared  in 
Davidson's  Hygiene  and  Diseases  of  Warm  Climates. 
In  my  table  the  Europeans  are  all  from  my  private 
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patients  who,  I  personally  ascertained,  passed  their 
youth  and  adolescence  in  Europe.  The  Europeans, 
country-born,  are  chiefly  hospital  cases,  amongst  whom 
may  be  a  few  Europe-born  persons,  but  not  sufficient 
to  affect  the  percentage  materially.  In  collecting  the 
numbers  from  the  hospital  records  doubtful  cases  were 
excluded. 

On  examining  the  table  at  the  end  of  this  paper,  it 
will  be  at  once  noticed  that  there  is  very  little  difference 
in  the  percentages  for  the  various  ages  between  the 
Europeans  and  the  country-born  Europeans,  who  have 
lived  all  their  lives  under  the  influence  of  a  tropical 
climate,  so  little  difference  that  the  question  at  once 
arises  as  to  whether  there  has  been  any  influence  at  all. 

In  the  next  class,  that  of  Eurasians,  a  difference  is 
at  once  noticeable,  the  type  approaching  that  of  natives 
between  the  ages  of  12  to  14  years,  but  diverging  again 
in  the  direction  of  the  European  type  between  the  ages 
of  14  to  16  years. 

In  the  class  of  pure  natives,  Hindoos  and  Maho- 
medans,  but  chiefly  the  former,  the  greatest  percentage 
of  dates  of  first  menstruation  occurs  between  the  1  2th 
and  14th  year,  amounting  to  65' 7  of  the  whole  class. 

The  number  of  Jewesses  observed  is  small,  but  it 
will  be  observed  that  the  menstrual  type  resembles  that 
of  the  European  and  country-born  European. 

If  the  figures  in  my  table  be  allowed  to  be  approxi- 
mately correct,  the  only  conclusion  we  can  come  to  is 
that  residence  in  a  tropical  climate  during  youth  and 
adolescence  has  not  the  marked  effect  in  causing  early 
menstruation  which  was  formerly  attributed  to  it,  and 
we  must  seek  for  some  other  cause  influencing  the 
native  races  of  India  and  to  a  lesser  degree  the 
Eurasian  of  mixed  native  and  European  parentage. 

Failing  the  influence  of  climate,  we  may  enquire  into 
the  social  customs  of  the  different  races,  and  here  I  think 
we  touch  the  true  cause  of  precocious  menstruation. 

European  women  are  rarely  married  before  their 
18th  year,  and  more  often  niuch  later.  It  is  the  earnest 
endeavour  also  of  all  European  parents  to  keep  their 
children  ignorant  on  the  subject  of  sexual  matters  till 
they  are  grown  up.  Many  English  women  marry  in 
perfect  ignorance  of  what  marriage  means  and  with  only 
a  very  hazy  idea  on  the  subject  of  child-bearing.  We 
need  not  discuss  whether  this  is  right  or  wrong,  but 
it  certainly  is  very  wise  and  proper  that  children  should 
be  kept  ignorant  of  the  facts  of  sexual  relations. 
There  can  be  no  question  whatever  as  to  the  difference 
in  the  amount  of  knowledge  upon  this  point  possessed 
between  the  majority  of  European  children  and  all 
Oriental  children. 

Now,  what  are  the  social  customs  of  the  races  of  India 
which  constitute  this  difference  ?  First  and  foremost 
1  would  place  the  absolute  want  of  privacy  in  the  inner 
mode  of  life  of  an  Indian  native  household.  There  is 
of  course  very  rigid  seclusion  of  the  female  inmates  and 
children  from  the  outer  world  in  general,  but  there  is 
what  1  may  term  an  absolute  want  of  domestic  privacy. 
I  have  for  many  years  past  seen  a  good  deal  of  the  inner 
life  of  native  houses  during  professional  visits.  What 
}ias  always  struck  me  very  forcibly  is  the  utter  want 


of  restraint  with  which  the  ailments  and  most  private 
concerns  of  women  sick,  suffering  from  female  com- 
plaints or  the  conditions  peculiar  to  child-birth  and  preg- 
nancy, are  discussed  by  the  whole  family  in  the  presence 
of  children  who  are  just  old  enough  to  understand  the 
subject  of  conversation.    Indeed  times  withoi^t  number 
when  I  have  had  to  examine  a  pregnant  or  lying-in- 
woman  I  have  had  to  ask  for  the  children  and  youths 
of  both  sexes,  who  crowd  in  to  see  what  is  going  on, 
to  be  sent  away.    Never  once  have  I  found  that  it  has 
struck  any  grown-up  member  of  the  household  that  the 
presence  of  the  children  was  improper,  and  that  they 
would  see  and   hear  things  that  they  had  better  not 
know.    Indeed,  I  have  often  been  told  that  it  is  unkind 
of  me  to  want  the  children  to  be  sent  away  and  their 
natural  curiosity  restrained.    In  the  large  joint  fnmilies 
so  common  oat  here,  child-birth  in  the  house  is  of  com- 
mon occurrence,  and  1  do  not  think  I  am  going  too 
far  when  I  say  that  1  doubt  if  there  are  any  little  boys  or 
girls  in  native  houses  in  this  country  who  have  r(  a  died 
the  age  of  ten  years  who  do  not  have  a  very  fair  know- 
ledge of  what  the  sexual  relations  and  child-bearing 
really  mean.  1  hope  my  Indian  friends  will  not  misunder- 
stand me.    I  am  merely  stating  what  I  believe  to  be  a 
fact  from  what  1  have  observed  of  their  domestic  habits. 

Now,  what  can  be  the  result  of  all  this,  but  undue 
sexual  precocity  as  regards  knowledge.  Hut  this 
might  not  be  sufficient  to  account  for  precocious 
menstruation,  so  we  may  go  further  and  inquire  into 
what  effect  the  marriage  customs  in  this  country  have. 

A  Hindu  friend  and  confrere  of  mine  has  supplied  me 
with  some  interesting  notes  on  Hindu  marriage  customs. 
The  Hindu  shastras  (religious  laws)  order  that  a 
girl  shall  be  married  before  she  has  passed  her  tenth 
year,  the  non-observance  of  the  law  being  a  sin.  If 
however  a  suitable  husband  cannot  be  obtained  the 
shastras  permit  the  postponement  of  the  marriage  of  the 
girl  till  one  can  be  found.  The  Kulin  Brahmans  in 
Bengal  take  advantage  of  this  permission,  as  suitable 
husbands  for  their  girls  are  not  easy  to  find,  and  they 
often  postpone  the  marriage  of  their  girls  til"  quite 
late.  Want  of  means  to  meet  the  heavy  maninge 
expenses  often  in  other  castes  caus3S  postponi  ment  of 
the  ceremony,  and  also  the  fear  of  the  child  Leing 
left  a  widow  at  an  early  age.  But  in  any  case,  except 
the  Kulins,  it  is  rarely  postponed  beyond  the  12  th 
year.  As  regards  the  details  of  the  marriagCj  I  am  in- 
formed that  the  following  are  the  usual  customs  :  after 
the  religious  cereihony  performed  after  sunset,  the 
bridegroom  and  his  child-bride  are  ritually  tied  to- 
gether by  knotting  a  corner  of  his  scarf  to  a  corner 
of  her  sari,  and  they  are  conducted  to  a  room  where 
they  pass  the  night  in  company  with  the  women  of 
the  household  and  other  female  relatives  and  friends. 
The  next  day  the  bride  is  carried  to  her  father-in-I-tw's 
house,  and  on  the  second  night  the  husband  and  w  fe 
are  not  allowed  to  see  each  other.  The  third  night 
however  is  the  night  of  the  "  phulsujya"  or  flower 
bed,"  and  the  young  pair  are  allowed  to  sleep  together, 
but  still,  however,  under  the  eye  of  the  women  of  the 
household,  and  this  goes  on  till  the  eighth  night.  Since 

108 


430 


SECTION  OF  OBSTETRICS. 


the  passing  of  the  Age  of  Consent  Act  however  the 
third  night  is  often  the  only  one  spent  theoretically 
alone.  It  is  not  difficult  to  imagine  the  amount  of 
sexual  excitement  produced  in  the  girl  by  these  cus- 
toms, even  if  actual  congress  does  not  take  place. 

On  the  ninth  day  the  bride  is  taken  back  to  her  father's 
house  to  remain  there  till  the  second  or  third  year  after 
marriage,  when  she  is  finally  sent  to  her  father-in-law's 
house  to  perform  the  duties  of  a  wife  and  daughter  in  her 
new  home.  During  this  period  menstruation  has 
commonly  commenced,  and  the  girl  may  have  reached 
her  13th  or  14th  year.  The  commencement  of  menstru- 
ation is  usually  made  the  occasion  of  a  festival  in  the 
family.  It  is  considered  a  sin  for  intercourse  to  take 
place  before  the  appearance  of  menstruation,  but  it  is  a 
matter  of  fact  that  during  the  two  or  three  years  that  the 
girl  passes  in  her  own  father's  house  after  marriage  the 
husband  is  allowed  to  pay  frequent  visits  to  his  wife 
and  to  pass  the  night  with  her.  It  appears,  however,  that 
frequently  the  bride  is  sent  to  the  husband's  house 
after  the  eigLth  day,  there  to  remain  permanently. 

Now,  is  it  surprising,  with  all  this  amount  of  sexual 
excitement,  combined  with  -knowledge,  that  the  result 
is  the  early  appearance  of  the  menses,  when  you 
compare  with  this  the  different  life  between  the  ages  of 
10  and  13  years  of  European  and  many  Eurasian 
children  ?  Then  certainly  the  Europeans  are  hard  at 
work  with  their  lessons  or  their  innocent  games,  and 
nothing  is  more  remote  from  their  lives  and  knowledge 
than  the  relations  of  the  sexes,  whereas  the  native 
female  child  lives  in  an  atmosphere  of  sexual  excite- 
ment, and  apparently  often  is  exposed  to  the  possibility 
of  sexual  intercourse  -  authorised  perhaps  by  native 
customs,  but  illegal  according  to  the  present  laws,  and 
improper  certainly  from  a  moral  point  of  view. 

Native  Christians  and  other  natives  belonging  to  the 
Brahmo  Somaj  marry  their  girls  late.  1  have  not  been 
able  to  procure  any  statistics  as  to  the  former,  but  Dr. 
J^holya  Chundra  Sen  in  his  paper  on  the  pubile  age  of 
female  in  India  published  the  facts  connected  with  65 
members  of  the  Brahmo  community.  Of  these  44*6  per 
cent,  menstruated  for  the  first  time  between  13  and  14, 
and  40-0  per  cent,  between  14  and  15  years  of  age. 

With  reference  to  the  effect  of  sexual  intercourse  pre- 
vious to  menstruation.  Dr.  Jogendra  Nath  Ghose  has 
given  me  the  facts  relating  to  40  such  cases.  In  these 
eases  the  first  menses  appeared  in  the  10th  year  in 
2  cases  ;  in  the  11th  year  in  more  than  half  ;  in  the 
1 2th  year  in  rather  less  than  half  ;  in  the  13th  year  in 
one  case  only. 

We  have  still  to  consider  the  facts  as  regards  Eurasians 
noted  in  my  table.  It  will  be  noticed  that  for  the  ages 
of  12  to  13,  13  to  14  and  14  to  15  the  percentages  are 
22*0,  31'8  and  22'0,  respectively,  occupying  an  interme- 
diate position  between  the  pure  Europeans  and  the  pure 
natives.  The  figures  apply  chiefly  to  hospital  cases, 
Eurasians  of  the  poorer  classes  living  in  Calcutta.  Their 
habits  are  more  those  of  natives  than  of  Europeans,  and 
they  live  in  large  families  with  the  same  complete 
absence  of  domestic  privacy.  Their  children  are  of 
necessity  early   acquainted  with  the  facts  of  sexual 


life.  Early  marriage  is  very  common  among  them, 
though  probably  rarely  before  the  first  menstruation. 

If  the  records  at  the  Eden  Hospital  are  kept  up  for  a 
number  of  years  on  the  lines  I  have  inaugurated,  1 
think  that  in  time  a  sufficiently  large  number  of  facts 
will  be  recorded  to  put  this  question  at  rest. 

The  conclusion  I  have  come  to  is  that  it  is  not  the 
residence  in  a  tropical  climate  which  determines  early 
menstruation  but  precocious  knowledge  and  too  early 
sexual  excitement. 
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MENSTRUATION  IN  WARM  CLIMATES. 

BY  BALLY  OHUNDER  SEN. 

In  opening  the  subject  I  have  taken  up,  I  cannot 
do  better  than  place  before  you  the  five  tables  I  have 
collected  for  its  elucidation.  By  this  method  alone 
can  we  hope  to  arrive  at  an  approximate,  if  not  a 
positive,  certainly,  though  we  may  not  be  disposed  to 
place  implicit  reliance  on  those  statistics,  still  they 
serve  to  point  unmistakably  to  only  one  conclusion. 

The  first  table  I  have  taken  is  from  Copland's 
"  Dictionary  of  Practical  Medicine,"  which,  though  now 
considered  obsolete,  cannot  be  said  to  be  obsolete  as 
regards  facts.  The  second  and  third  have  been  taken 
from  Davidson's  recent  work  on  "  Hygiene  and  Diseases 
of  Warm  Climates."  The  fourth  is  collected  by  myself, 
and  the  fifth  is  from  the  British  Medical  Journal  of 
30th  June  1894,  page  103,  article  517. 

From  these  several  tabular  statements,  I  will  draw 
certain  inferences  and  conclusions,  and  leave  them 
entirely  to  the  Congress  to  decide  whether  we  are 
warranted  in  ascribing  wholly  or  even  partially  to  climate 
what  may  be  justly  considered  due  to  other  causes  : — 
TABLE  I. 

Taken  from   Copland's  "  Dictionary  of  Practical 
Medicine.'''' 
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TABLE  V. 

Taken  from  the  British  Medical  Journal,  page  103,  article  517, 
dated  30th  June  3894. 

(PuBERTv  IN  Cold  Countries.) 

GrusdefE  (Centralblat  of  Gynak,  No.  23,  1894)  has  collected 
statistics  of  10,OiJO  women,  all  inhabitants  of  European  Russia. 

The  averages  only  are  given: — 

German  womeu  ...  ...  ...  15-14 

Poles  ...  ...  ...  1,5-33 

Jewesses  ...  ...  ...  15-40 

True  Russians  ...  ...  ...  15-75 

Esthonians  and  Lapps 
Fino-SclavcHic  races 
True  Fins 


16-19 
16-27 


The  foregoing  tables  show  :  firstly,  that  girls  of  the 
same  race  and  in  different  climates  menstruate  at 
different  ages  ;  secondly,  that  girls  of  different  races 
under  the  same  climatic  influence  menstrute  at  different 
ages  ;  and,  thirdly,  that  girls  of  the  same  race  and  in 
the  same  climate  menstruate  at  different  ages. 

The  above  seems  highly  incongruous  and  wholly 
irreconcileable,  but   facts    and  figures  are  stubborn 


things  and  cannot  be  gainsaid.  1  have  pondered  a 
great  deal  on  the  subject  for  a  number  of  years, 
and  have  come  to  the  conclusion,  rightly  or  wrongly, 
that  climate  or  race  has  scarcely  any  appreciable 
influence  in  hastening  or  retarding  the  menstrual 
function  in  girls,  but  their  environment  has. 

I  will  first  take  up  the  first  point  that  girls  of  the 
same  race  in  different  climates  menstruate  at  different 
ages. 

On  referring  to  Tables  I,  II,  III  and  V,  we  find 
that  European  girls  in  Europe  menstruate  in  the 
largest  number  at  15  years,  the  next  at  16,  and  a  still 
smaller  number  at  14.  years;  while  in  Calcutta  the 
largest  number  of  European  girls  menstruate  at  14 
years,  the  next  at  13,  and  a  still  lesser  number  at  15 
years.  In  the  case  of  J ewish  girls,  we  see  that  in  Russia 
their  average  age  of  menstruation  is  15'40  years, 
while  in  Calcutta  they  menstruate  in  the  largest 
number  at  14  years,  next  at  13,  and  still  smaller 
number  at  15  years. 

This  clearly  goes  to  establish  that  some  influence, 
whatever  it  might  be,  is  at  work  to  hasten  this  function 
at  least  one  year  earlier  in  Calcutta  than  in  Europe. 

I  have  advisedly  put  in  Calcutta,  instead  of  India, 
because  the  statistics  were  collected  at  the  Eden 
Hospital  by  Dr  K.  N.  Das  and  by  Sir  Joseph  Fayrer 
from  a  girl's  school  in  Calcutta. 

Now  it  is  an  ascertained  fact  that  the  functions  of 
the  body  in  warm  climates  are  carried  on  languidly, 
the  pulse  is  slow,  the  respiration  is  slow,  and  hence,  as 
perfect  oxygenation  of  the  blood  does  not  take  place 
as  in  colder  latitudes,  appetite  is  dull  and  digestion  is 
slow  and  imperfect,  hence  proper  growth  and  develop- 
ment of  the  body  cannot  be  expected  to  take  place. 

When  we  see  that  all  the  other  physiological  func- 
tions of  the  body  are  thus  sluggish  in  warm  climates, 
why  should  menstruation  be  the  only  function  that 
makes  its  appearance  earlier  ?  Climate,  however,  it 
is  well  known,  does  not  materially  affect  the  tempera- 
ture of  the  body. 

Dr.  Carpenter  in  a  foot-note  in  his  "Physiology,' 
speaking  of  menstruation,  says  : — 

"  The  fact  seems  to  be,  that  this,  like  other  /5e?-tof/2t',  plienomeuft 
of  warm  blooded  animals,  is  but  little  influenced  by  external 
temperature,  ^  imply  because  the  rate  of  growth  and  development, 
of  which  these  phenomena  are  tho  exponents,  is  determined  by 
the  temperature  of  the  body  itself,  not  by  that  of  the  surround- 
ing medium." 

According  to  the  statements  made  above,  which  have 
been  taken  from  the  chapter  on  "The  Influence"  of 
Warm  Climates  on  the  Constitution  "  in  Davidson's  work, 
and  the  opinion  of  one  of  the  greatest  physiologists, 
this  should  not  be  so.  May  we  then  not  unreasonably 
come  to  the  conclusion  that  it  is  not  climate  that  affects 
and  causes  this  disparity  in  the  age  of  the  first  menses. 

The  second  point  arising  from  the  tables  is  that 
girls  of  different  races  under  the  same  climatic  influ- 
ence menstruate  at  different  ages. 

On  looking  at  the  Tables  II,  III  and  V,  we  find  it 
stated  that  the  native  Indian  girls  (Hindus  and 
Mahomedans)  menstruate  in  the  largest  number  at  11 
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years,  the  next  at  12,  and  a,  still  smaller  number 
at  13  years.  The  Eurasians  come  next  (this 
tallies  with  the  Bgures  in  Table  IV,  collected  by  the 
writer  himself),  the  Jewesses  third  and  the  European 
girls  head  the  list  as  regards  the  higher  age  in  which 
this  function  first  commences.  So  we  see  there  is  a 
difference  of  about  two  years  between  the  native  Indian 
girl  and  the  European  girl  under  Indian  climatic  in- 
fluence. In  Table  V,  we  find  a  difference  of  I*] 3 
years  between  the  true  Fin  and  German  women,  and  it 
is  a  noteworthy  fact  that  Jewish  woman,  originally  a 
native  of  warm  climate,  menstruates  later  than  Polish 
or  the  German  woman  in  European  countries. 

Here  the  influence  of  climate  is  not  at  all  perceived, 
but  the  racial  one  seems  to  predominate  and  determines 
the  period.  Why  should  it  be  so  ?  Is  it  due  to  greater 
animal  heat  in  the  one  class  than  in  the  other  ?  Actual 
careful  observations  point  the  other  way.  Dr.  Birch 
in  Davidson's  work,  referring  to  Dr.  A.  Crombie's 
observations  on  the  subject  of  body  heat  of  Indians 
and  Europeans  in  India,  says  : — 

"  That  observer  found  that  the  mean  diurnal  difference  of 
temperature  in  the  axilla,  mouth,  and  rectum  are  practically  the 
same  in  Europeans  and  Indians,  and  that  they  are  in  close 
accordance  with  English  results." 

So  it  is  not  extra  heat  in  one  race  over  that  of  another. 
Then  why  should  the  Jewess  in  Calcutta  menstruate  a 
year-and-a-half  earlier  than  her  sister  in  Russia  ?  when 
it  has  been  previously  shown  that  climate  does  not  in- 
fluence the  early  or  late  development  of  this  function. 

We  may  conclude  that  the  theory  of  race  like  that 
of  climate  falls  to  the  ground. 

Lastly,  we  come  to  oi\r  last  point,  viz.,  that  the 
girls  of  the  same  race  and  under  the  same  climatic 
influence  menstruate  at  different  ages. 

This  will  be  apparent  on  a  reference  to  Tables  HI  and 
IV.  In  Table  III  it  will  be  seen  that  the  Indian  girls 
(Hindus  and  Mahomed ans)  menstruate  in  largest 
number  between  the  ages  of  11  and  13,  while  the 
Brahmo  and  Native  Christian'  girls  do  the  same  be- 
tween the  ages  of  13  and  14.  So  it  will  be  seen  that  the 
latter  commence  to  menstruate  a  year-and-a-half 
later  than  their  sisters  of  the  Hindu  and  Mahomedan 
faiths,  and  in  this  respect  they  are  on  a  level  with  the 
Eurasians  and  East  Indians  (a  mixed  race)  and  with 
the  Eastern  Jewesses,  in  Table  II.  The  fact  is  astound- 
ing and  deserves  careful  consideration.  To  my  mind 
this  disparity  is  due  entirely  to  social  surroundings  of 
the  girls  in  question.  Infant  marriage,  amongst  the 
Hindus,  and  partially  among  the  Mahomedans,  is  the 
rule,  while  the  Brahmos  and  the  Native  Christians 
have  bidden  adieu  to  that  pernicious  custom  with  the 
renouncement  of  their  ancestral  faith. 

The  Eurasian,  Jewish,  Brahmo,  and  Native  Christian 
girls  would  have  fared  as  their  European  sisters,  had 
they  not  been  like  a  drop  in  the  ocean  amongst  the 
vast  Hindu  and  Mahomedan  population  of  this  country, 
and  if  they  could  isolate  themselves  from  their 
neighbours  and  their  traditions  to  the  extent  the 
European  girls  do.  Besides,  great  constitutional 
changes  in  a  people  cannot  be  expected  in  a  generation 


or  two  for  centuries  are  but  minutes  in  the  age  of  a 
nation. 

Early  menstruation  of  girls  was  not  unknown  in 
Europe,  when  infant  marriage  was  in  vogue  there,  and 
it  was  no  uncommon  sight  to  see  girls  of  10  or  12 
years  of  age  becoming  mothers.  To  support  this 
assertion  by  facts  and  figures  at  this  distance  of  time 
is  no  easy  task,  but  I  will  adduce  a  few  authorities  iu 
corroboration  of  my  statement. 

In  Dr.  Chevers'  "Medical  Jurisprudence  for  India" 
we  find  the  following  :  — 

"It  is  mentioned  in  Abaldinis'  desciiption  of  England  in 
1551,  given  in  Raumer's  history  of  the  sixteenth  and  seventeenth 
centuries,  that  the  people  in  general  are  tiiU  of  stature,  the  nobles 
in  great  part  little,  which  comes  from  the  prevalent  custom  of 
marrying  rich  damsels  under  age." 

He  states  in  another  place  :  — 

"  It  is  interesting  to  contrast  this  with  the  observation  of  another 
stranger  made  in  1835.  The  Paysans  of  France  and  the  Con- 
tadini  of  Italy  are  physically  far  superior  to  their  degenerate 
masters  ;  wliile  the  nobility  and  gentry  of  England  differ  from 
the  peasantry,  in  limb  and  feature,  as  the  races  differs  from  the 
dray  horse  or  the  greyhound  from  the  cur." 

"The  delicacy  of  Henry  the  Seventh's  constitution  has  been 
attributed  to  the  (alleged)  fact  that  his  mother.  Lady  Margaret 
Beaufort,  was  married  when  only  nine  years  old,  and  that  she 
was  only  ten  when  Henry  was  born." 

In  Abbott's  life  of  Napoleon  Bonaparte,  it  is  stated 
that  the  Empress  Josephine  was  married  to  her  first 
husband  "  when  almost  a  child." 

Even  in  modern  Europe,  where  happier  marriage 
laws  and  customs  prevail,  it  is  not  unusual  for  girls  to 
menstruate  before  the  usual  time,  owing  to  their  sur- 
roundings. In  support  of  this  assertion  I  can  quote 
such  authorities  as  Playfair,  Carpenter  and  Copland. 

From  the  above  facts,  and  from  our  intimate  know- 
ledge of  our  own  society  and  that  of  all  Eastern 
nations,  it  is  no  wonder  that  menstruation  commences 
much  earlier  in  our  girls  than  in  those  that  are  different- 
ly situated,  and  these  also  show  a  precocity  in  this 
respect  when  placed  in  circumstances  similar  to  our 
own  as  have  been  abundantly  proved. 

Thus,  gentlemen,  I  have  made  an  humble  etr'ort  to 
illustrate  my  view  of  the  matter  and  leave  to  you  en- 
tirely to  decide  whether  that  view  is  correct  or  otherwise. 


DISCUSSION. 

Leahy  (Alipore)  thanked  Surgeon-Lieutenant-Colonel  Joubert 
for  his  instructive  paper  upon  the  effects  of  climate  on  men- 
struation. Dr.  Leahy,  while  he  felt  that  the  subject  was  a  most 
difiBcult  one  upon  which  to  express  a  decided  and  dogmatic 
opinion,  thought  that  the  statistics  regarding  the  influence  of 
climate  upon  the  menstruation  of  European  women  in  India 
were  too  meagre  to  enable  us  to  draw  correct  conclusions.  On 
the  other  hand,  the  statistica  regarding  the  menstruation  of 
Indian  women  were  much  more  plentiful,  and  therefore  of 
greater  value.  He  was  unable  to  agree  with  Dr.  Joubert  in 
regarding  early  sexual  excitement  as  the  cause  of  the  earlier 
appearance  of  menstiuatioa  among  native  females,  and  was  more 
inclined  to  think  that  the  earlier  commencement  of  the  fruitful 
period  in  tlie  case  of  the  Indian  women,  is  due  to  the  fact  that 
she  is,  80  to  say,  an  oriental  product,  living  and  dying  in  a  tropical 
climate.  Most  living  things  reach  maturity  earlier  within  tlia 
tropics  under  the  influence  of  warmth  and  moisture  than  is  the 
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case  in  more  temperate  climates.  We  know  that  hothouse  has- 
tens the  maturity  of  plants,  and  in  the  same  way  the  speaker 
said  he  thought  a  tropical  climate  forced  on  the  commencement 
of  menstrual  life  in  the  Indian  women,  and  also  brought  it  to 
an  earlier  ending.  Dr.  Leahy  further  said  that  in  his  experience 
it  was  not  uncommon  to  find  that  residence  within  the  tropics 
on  the  part  of  the  European  women,  while  it  did  not  cause 
precarious  menstruation  (the  majority  of  European  females 
having  already  attained  sexual  perfection  prior  to  arrival  in  the 
country),  still  such  residence  did  cause  excessive  menstrual  flow 
without  there  being  any  organic  lesion  to  which  it  could  be 
attribiiteil.  Further,  he  believed  in  many  cases  of  this  descrip- 
tion, the  menstrual  life  period  was  shortened,  though  he  was 
quite  aware  that  many  authorities  differed  witli  him  on  this 
point. 

K.  G.  Sircar  (Calcutta)  remarked,  with  reference  to  Dr.  Sen's 
statistics  drawn  from  Brahmo  Somaj  girls  and  Native  Christians, 
that  the  origin  of  these  classes  was  too  recent  for  any  trust- 
worthy inferences  to  be  made. 

D.  Basu  (Chota  Nagpore)  spoke  of  the  result  of  his  observa- 
tions when  medical  inspector  of  emigrants  in  Chota  Nagpur. 
The  lower  orders  there  lived  in  joint  families,  and  there  was 
absolutely  no  privacy  in  domestic  life.  The  period  of  onset  of 
puberty  was  at  the  fifteenth  or  sixteenth  year,  thus  showing 
that  early  precocious  sexual  knowledge  did  not  of  itself  excite 
early  menstruation.  At  the  same  time  the  retarding  effect  of 
poverty  and  hard  life  had  to  be  remembered. 

A.  MHra  (Kashmir)  did  not  agree  with  Dr.  Sen  that  climate 
had  hardly  any  influence  on  menstruation.  Bach  showed  thai  in 
12  per  cent  of  Anglo-Indian  girl8,|men8truation  occurred  at  a  com- 
paratively early  age.  All  physiological  processes  began  early 
in  the  tropics,  e.  g.,  dentiti'>n.  The  span  of  life  of  a  Bengali 
was  short.  During  the  time  when  the  Age  of  Consent  Bill  was 
being  discovered,  he  had  paid  considerable  attention  to  the  subject, 
as  far  as  relates  to  Kashmir.  Girls'jn  Kashmir,  with  a  climate 
like  the  South  of  France,  are  married  in  the  majority  of  cases 
earlier  than  in  India.  He  had  elicited  from  young  boys  that 
connection  had  occurred  in  a  large  number  of  cases.  In  spite 
of  this  the  average  menstrual  age  in  Kashmir  is  from  14  to  15. 
He  thought,  therefore,  that  the  influence  of  climate  on  men- 
struation could  not  be  ignored  ;  though,  no  doubt,  there  were  other 
influences  as  race,  heredity,  environment,  mode  of  life,  too  early 
acquirement  of  sexual  knowledge.  He  instanced  the  experience 
of  a  friend  who  had  observed  that  among  the  poorer  classes 
of  Hindus  and  Mahomedans  menstruation  began  late,  while 
among  the  higher  classes,  living  luxuriously,  it  began  early, 
even  before  marriage. 

Kedar  Nath  Dass  (Calcutta)  said  that  the  question  whether 
climate  has  any  influence  of  the  advent  of  menstruation  was 
very  difficult,  and  could  only  be  solved  on  consideration  of  the 
following  facts  :  It  was  known  that  the  process  was  influenced 
by  race,  environments  and  climate,  and  to  estimate  how  much 
one  of  these  factors  contributed  towards  hastening  or  retarding 
the  process,  it  was  necessary  to  eliminate  the  influence  of  the  other 
two.  To  estimate  the  influence  of  climate,  a  race  under  certain 
environments,  in  a  certain  latitude,  must  be  taken  and  com- 
pared with  the  same,  under  similar  environments,  when  exposed 
to  the  full  climatic  influence  of  another  latitude.  He  sa.\d  full, 
because  it  was  far  from  coming  at  a  true  conclusion  to  take 
an  English  girl,  and  transplant  her  to  a  warm  climate  at  the  age 
of,  say,  8  or  10.  It  was  necessary  to  take  a  girl  of  English 
parentage,  born  and  bred  in  a  warm  climate,  to  correctly 
estimate  the  influence  of  climate.  The  statistics  in  Davidson's 
"  Hygiene  and  Diseases  of  Warm  Climates,"  show  that  the 
English  girl,  born  and  bred  in  Calcutta,  menstruates  a  year 
earlier  than  her  sister  on  English  soil.  The  following  facts 
stated  by  Currier  about  the  age  of  first  menstruation  amongst 
the  Arnerican  Indian  women  clearly  proved  that  climate  has 
great  influence  on  this  process.  His  statistics  showed  that, 
while  the  average  age  at  which  the  girls  living  in  northern 
latitudes,  menstruated,  was  17,  that  of  the  same  race  under 
similar  environments,  but  living  in  the  tropics,  was  12{|. 
Dr.  A.  Mitra,  from  his  experience  at  Kashmir,  bore  out  the 
fact  that  climate  has  great  influence  on  this  process.  Certainly, 


the  fact  that  climate  per  se  has  some  influence  could  not  be 
ignored,  though  not  to  the  extent  generally  believed.  He  illus- 
trated his  views  in  the  following  way,  taking  any  age,  say,  9. 
as  the  standard  age  to  start  with,  and  adding  to  it  the  various 
influences. 
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Dr.  Jotibert,  in  reply,  said  he  wished  lo  know  what  authority 
Dr.  Leahy  had  in  staling  that  menstruation  ceased  earlier  in 
Indian  women  than  in  European.  As  far  as  he  was  aware  no 
statistics  had  ever  been  collected. 

With  reference  to  Dr.  Mitra's  statement  that  in  Kashmir, 
where  marriage  and  sexual  intercourse  took  place  at  and  con- 
tinued from  the  age  of  ten  years,  while  menstruation  rarely 
commenced  before  fourteen  or  fifteen  years  ;  such  a  fact,  if  it 
were  proved  by  reliable  statistics,  would  upset  his  (Dr.  Jouhert's) 
theory  of  the  cause  of  precocious  menstruation  ;  but  he  could 
not  believe,  unless  accurate  statistics  could  be  presented  by 
Dr.  Mitra,  that  sexual  intercourse  could  go  on  for  four  or  five 
years  without  hastening  the  appearance  of  the  menstrual  func- 
tion. Dr.  Joubert  understood  Dr.  Mitra  to  say  that  the 
sexual  life  in  native  females  ceased  about  the  age  of  twenty. 

He  knew  there  was  a  Bengali  proverb  which  said  "  koori, 
buri"  (at  twenty  an  old  women),  but  he  had  repeatedly  seen 
native  women  at  the  Eden  Hospital  giving  birth  to  their  first 
child  at  between  35  and  45  years  of  age. 

Bally  Chunder  Sen  (Calcutta),  in  reply,  said  that  menstruation 
does  not  cease  early  as  stated  by  Dr.  Leahy.  Profuse  men- 
struation in  a  warm  clnnate  was  not  a  physiological  function, 
but  a  pathological  condition.  He  did  not  agree  with  Dr.  Mitra 
that  sexual  knowledge  and  early  intercourse  had  apparently 
little  effect  in  deteriniiiine:  menstruation.  Such  a  statement 
required  statistics  to  support  it.    The  statistics  given  by  himself 


PUERPEEAL  ECLAMPSIA. 


435 


in  hia  paper  of  Braraho  Somaj  and  Native  Christian  girls  were 
carefully  made  and  as  trustworthy  as  statistics  could  be. 

Dimmock  (Bombay)  remarked  that  the  influence  of 
heredity  had  not  been  touched  on.  Heredity  would  have 
distinct  influence  on  growth  and  development  in  every  locality. 
The  continued  stimulus  of  a  hot  climate  on  the  nervous  system 
acting  through  generations  must  have  a  marked  result  in  its 
influence  in  exerting  the  functions  of  the  ovaries. 


PUERPERAL  ECLAMPSIA. 

BY  KEDAR  NATH  DASS,  M.B. 

During  the  past  three-years-and-a-half  I  have  met 
with  twenty  cases  of  puerperal  eclampsia.  Of 
these,  fourteen  were  seen  in  the  course  of  hospital 
practice  between  March  1891  and  March  1892,  during 
which  time  it  was  my  good  fortune  to  be  resident 
Goodeve  Scholar  at  the  Eden  Hospital,  Calcutta. 
The  remaining  sIk  cases  I  have  met  with  since  then 
in  the  course  of  private  practice.  On  going  into  the 
literature  of  the  subject,  I  was  greatly  impressed  with 
the  greater  prevalence  of  this  disease,  together  with 
the  large  percentage  of  mortality  in  this  city  as  com- 
pared with  the  statistics  obtained  in  Europe  and 
America. 

These  considerations  have  led  me  to  the  belief  that 
the   collection  of  as  large    a  number   of   cases  as 
possible  would  materially  assist  in  the  study  of  the 
various  phases   of   puerperal   eclampsia.    With  this 
object  in  view,  1  have  collected  all  the  cases  of  this 
disease  that  are  to  be  found  in  the  records  of  the 
midwifery  wards  of  the  Medical  College  and  Eden 
Hospitals,  Calcutta.    For  the  free  access  to  these  re- 
cords, I  am  much  indebted  to  the  kindness  of  Surgeon- 
Lieutenant-Colonel  Joubert,  professor  of  obstetrics  and 
gynsecology  at  the  Calcutta  Medical  College.    1  have 
purposely  omitted  any  reference  to  my  own  private 
cases,  and  the  opinions,  expressed  in  this  paper,  are 
based  entirely  on  the  cases  obtained  from  the  hospital 
records,  which  are  available  from  1848.    There  have 
been  altogether  101  cases  of  eclampsia  up  to  the 
end  of  August  1 894. 

I  will  confine  myself  to  facts  which,  if  thoroughly 
discussed,  would,  I  think,  throw  some  light  on  the 
literature  of  the  subject. 

For  convenience  of  description  I  have  tabulated 
the  cases  under  different  headings,  so  that  they  can  be 
discussed  seriatim. 

Frequency. — With  regard  to   the  proportion  of  wo- 
men 'affected,  to  the  entire  number  of  deliveries, 
statistics  vary.    The  records  at  my  disposal  give  the 
following  results :  From  1848  to  1894  (August)  there 
have  been  10,728  deliveries  with  101  cases  of  eclamp- 
sia, or  one  case  of  eclampsia  to  106  deliveries. 

The  following  table  will  show  the  frequency  of  oc- 
currence  as   compared   with  the  statistics  of  those 
authors  to  whom  1  have  been  able  to  refer  :  — 

Guy's  Hospital  Ciiarity    ...  ...  ...  1  in  842 

New  York  City  ...  ...  ...  1  in  700 

Korman        ...  •••  —  •••  1  in  fiOO 

Br»un  ...  •..  ••■  ...  1  in  545 

Hecker  ...  •..  •••  .••  1  in  522 

Weiger          ...  •••  •••  •••  1  in  519 


Elignwals      ...            ...  ..• 

...  1 

in 

500 

Krassing 

...  1 

in 

500 

Bpiegelberg 

...  1 

in 

500 

Lusk             ...            ...  ... 

...  1 

la 

500 

Galabin 

...  1 

in 

500 

Winckel 

...  1 

in 

400 

LeishmaQ       ...             ...  ..• 

...  1 

in 

SOv 

Philadelphia  Board  of  Health 

...  1 

in 

333 

Lohlein  (Vienna  Hospital)  ... 

...  1 

in 

318 

Vienna  General  Hospital  ...  ... 

...  1 

in 

305 

Corson 

...  1 

in 

300 

Medical  College  and  Eden  Hospitals ... 

...  1 

in 

106 

From  the  above  table  it  will  be  seen  that  eclamp- 
sia occurs  much  more  frequently  here.  The  question 
which  naturally  suggests  itself  is,  why  is  this  so  ? 
By  a  reference  to  the  table  of  cases,  appended  at  the 
end,  it  will  be  seen  that  out  of  101  cases  15  occur- 
red amongst  Europeans  and  Eurasians  (including  Jews 
and  Armenians),  and  the  remainder  86  amongst 
natives  (Hindus,  Mahomedans  and  Christians).  Sup- 
posing that  Europeans  and  Eurasians  constitute  at 
least  40  per  cent,  of  the  total  number  of  admissions 
(this  I  have  ascertained  by  taking  the  lowest  average 
of  the  last  six  years)  we  have  the  following  ratio 

Deliveries.        Eclampsia  Ratio, 
cases. 

Europeans  and  Eu- 
rasians ...    4,291  ...    15  ...  1  in  286 
Natives           ...    6,437            ...    86  ...  1  in  75 

This  brings  out  very  prominently  the  fact  that  the 
frequency  amongst  Europeans  and  Eurasians  very 
nearly  approaches  the  lowest  figure  in  the  above  table, 
vig.,  1  in  300 ;  while  the  ratio  amongst  natives  is 
very  high  indeed  !  It  might  be  said  that  in  hospital, 
only  worst  cases  come  in,  thus  raising  the  ratio.  To 
this  1  may  answer,  that  of  the  native  population  only 
the  lowest  class  seeks  aid  in  hospitals  and  they  would 
come  under  all  circumstances.  Even  admitting  that 
a  greater  proportion  of  worse  cases  are  admitted, 
there  will  still  be  a  high  ratio  requiring  explanation. 
This  will  be  referred  to  again  when  speaking  of 
atmospheric  influences. 

Frequency  in  primiparce. — Eclampsia  is  much  more 
frequent  in  primiparse  than  in  multiparse.  01  the 
101  cases,  84  were  in  primiparee.  This  gives  a 
percentage  of  83.  The  statistics  given  by  different 
authors  are  as  follows  :  — 


Total  number 
of  eclampsia 
cases. 

Number  of 
primiparae. 

Percen  tage 

Schauta 

82-6 

Lying-in  Hospital,  Dublin  36  | 

23  1 

67  6 

(from  1847  to  54)  63  ( 

44  (■ 

Hecker 

33 

28 

848 

Lohlein 

103 

88 

85'4 

Winckel 

683 

426 

77 

Hall  Davis 

32 

16 

468 

Collins 

30 

29 

96'6 

Clarke 

19 

16 

842 

Mertiman 

48 

36 

75 

Lever 

14 

8 

571 

Chailly 

13 

9 

69-2 

.Tolins 

21 

19 

90-4 

Krassing 

16 

10 

62-5 

Casati 

7 

6 

85'7 

Guy's  Charity 

60 

Medical  College  and  ] 

101 

84 

83 

Edea  Hospitals ...  j 
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Of  the  17  multiparae,  8  were  pregnant  for  the  se- 
cond time  (five  of  whom  had  not  gone  on  to  full  term, 
when  convulsions  came  on),  three  in  their  third  pregnan- 
cy, one  in  her  fourth,  two  in  their  fifth,  two  in  their 
thirteenth  (one  with  all^fbs.  child  -|-  2tt)s.  placenta) 
and  one  in  her  fifteenth  pregnancy. 

Etiology. — The  special  frequency  of  eclampsia  in 
primiparse  requires  explanation  ;  but  before  attempt- 
ing to  do  this,  I  might  briefly  state  the  dilferent  views 
that  have  been  put  forward,  from  time  to  time,  with 
regard  to  the  aetiology  of  eclampsia. 

The  toxsemic  origin  of  eclampsia  is  generally  ad- 
mitted, since,  in  1842,  Lever  first  pointed  out  the 
close  connection  between  albuminuria  and  eclampsia. 
Without  discussing  the  nature  of  this  toxic  element — 
be  it  urea,  carbonate  of  ammonia,  extractives,  pto- 
mains,  or  what  it  may— this  much  may  be  admitted  that 
in  consequence  of  renal  failure  or  an  inadequate  secre- 
tory activity  of  the  kidneys,  SOME  toxic  element  circulates 
in  the  blood,  and  by  this  poisoned  blood  the  brain 
and  nerve  centres  are  brought  into  an  irritable  condition, 
which,  reaching  a  certain  degree,  an  explosion  in  the 
form  of  convulsions  occurs. 

The  question  which  now  suggests  itself  is,  why  re- 
nal disease  occurs  in  pregnancy  ? 

C/")  Pressure  Theory. —  Lever  expressed  himself  as 
decidedly  of  opinion  that  the  pressure  of  the  gravid 
uterus  upon  the  renal  vessels  was  the  cause  of  the 
albuminuria.  That  mechanical  pressure  is,  at  least, 
the  cause  of  the  temporary  albuminuria,  in  the  great 
majority  of  cases,  is  borne  out  by  the  fact  of — (1)  the 
special  frequency  of  eclampsia  in  primiparse,  and  of 
(2)  the  disappearance  of  the  albumen  from  the  urine 
soon  after  the  uterus  is  evacuated  of  its  contents. 

The  question,  why  is  eclampsia  more  frequent  in 
primiparce  ?  may  now  be  considered.  This  has  been 
explained  by  the  unyielding  nature  of  their  abdominal 
walls,  especially  of  the  strong,  healthy,  plethoric, 
young  women,  who  are  more  liable  to  it.  The  unyield- 
ing nature  of  the  abdominal  walls  is  certainly  calculat- 
ed to  increase  the  pressure  of  the  uterus  upon  the 
blood-vessels  and  nerves  behind  the  organ,  and  the 
greater  intra-abdominal  pressure  interferes  with  the 
renal  circulation.  It  has  been  urged  by  Professor 
Carl  Bartels  that  "  the  position  of  the  renal  veins 
protects  them  under  all  circumstances  from  any  direct 
pressure  on  the  part  of  the  pregnant  uterus."  "  The 
uterus,  "  he  says,  "  would  have  to  be  bent  backwards 
on  itself  at  a  considerable  angle,  just  above  the  inlet 
to  the  true  pelvis,  in  order  to  be  able  to  touch  with  its 
posterior  wall  any  part  of  the  anterior  surface  of  the 
second  lumbar  vertebra.  Even  if  it  should  reach  this 
position,  it  might,  it  is  true,  compress  the  left  but 
could  never  affect  the  right  renal  vein."  This  condi- 
tion was  noticed  by  him  in  two  autopsies. 

But  I  would  suggest — (1)  that  the  relative  relation 
of  the  abdominal  viscera  to  one  another  will  at  once 
change,  as  the  peritoneal  cavity  is  opened,  owing  to 
alteration  of  intra-abdominal  pressure  ;  (2)  that  the 
coils  of  intestines  which  lie  in  the  wedge-shaped  space 
between  the  posterior  part  of  the  uterus  and  the  po.ste- 


rior  abdominal  wall,  might  indirectly  exert  pressure 
on  the  renal  veins,  sufficient  to  produce  congestion. 
Might  not  the  unyielding  abdominal  wall  prevent  the 
uterus  from  falling  forward,  away  from  the  spinal 
column  ? 

Another  fact,  which  I  have  noticed  in  the  few  post- 
mortems on  eclamptic  cases,  seems  to  me  to  be  worthy 
of  note,  and  might  support  the  mechanical  theory. 
When  the  attachments  of  the  kidneys  are  compared 
with  those  of  the  other  solid  abdominal  viscera,  their 
laxity  is  apparent,  and  it  is  hardly  to  be  wondered  at 
that  they  are  so  often  displaced.  The  renal  artery, 
vein  and  ureter,  together  with  the  circum-renal  cellulo- 
adipose  tissue,  can  hardly  be  considered  a.?  sufficient 
for  the  fixation  of  the  organ.  Thus,  it  would  appear, 
that  the  peritoneum  is  the  cliief  structure  concerned 
in  keeping  the  kidneys  in  situ — a  structure  not  very 
adequate  for  this  purpose. 

It  is  well  known  that  the  kidneys  in  females  are 
rnore  move  ible  than  in  males,  and  I  have  vei  ified  the 
fact  in  a  large  number  of  cases  in  the  dissecting  room. 
It  is  not  therefore  difficult  to  imagine  that  a  very  little 
extra-pressure  might  displace  the  kidneys  outwards.  The 
result  evidently  is  an  elongation  of  the  renal  vessels,  the 
consequent  diminution  of  their  calibre  and  hence  an 
obstruction  to  the  flow  of  blood. 

This  increased  intra-abdominal  pressure  comes  into 
play  in  the  multipara,  under  the  following  conditions  : 
(1)  Women,  who  though  previously  pregnant,  had 
never  gone  to  full-term  and  in  whom,  therefore,  there 
was  no  relaxation  of  the  addominal  wall  ;  (2)  women 
of  extreme  muscular  development  whose  rigid  fibres  do 
not  readily  yield  to  the  enlarging  \^omb  ;  (3)  plural 
pregnancies,  hydramnios,  and  an  unusually  big  foetus. 

The  opponents  of  the  pressure  theory  explain  the  fact 
that  the  albuminuria  ceases  at  once,  as  soon  as  the 
pregnancy  is  over,  in  the  following  way  :  They  say 
that  "with  the  emptying  of 'the  uterus  a  very  great 
change  takes  place  in  the  distribution  of  the  blood  to 
the  abdominal  organs,  and  in  the  blood  pressure  in 
their  vessels,  a  change,  in  fact,  in  the  tension  through- 
out the  entire  aortic  system,  sufficient  to  remove  at 
once  an  inflammatory  hypersemia  of  the  kidneys" 
(Barnes).  In  this  explanation  it  is  assumed  that  there 
has  been  a  previous  change  in  the  distribution  of  blood 
before  the  uterus  was  emptied,  and  if  this  change 
reverts  to  its  normal  condition,  on  the  emptying  of  the 
uterus,  the  natural  conclusion  is,  that  "the  gravid 
uterus  "  and  "  the  change  in  the  distribution  of  blood  " 
stand  in  causal  relationship.  Surely,  the  same  condi- 
tion may  be  explained  by  the  mechanical  theory. 

The  other  objections  against  the  mechanical  theory 
are  :  (1)  that  albuminuria  appears  in  tlie  early  months 
of  pregnancy;  (2)  that  albumen  may  disappear  under 
treatment  by  purging  and  bleeding,  although  the 
uterus  continues  to  grow;  and  (3)  that  albuminuria  and 
convulsions  not  seldom  occur  in  multiparas,  though 
escaped  in  the  first  pregnancy. 

To  the  first  objection  I  would  say  that  pregnancy, 
not  only  does  not  preclude,  but,  rather  by  renal 
hypersemia,   predisposes  a  woman    to  an  attack  of 
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Bright's  disease.  The  second  objection  can,  in  reality, 
be  explained  by  the  mechanical  theory,  and  specially 
the  view  I  have  put  forth  above,  the  slight  pressure  of 
the  intestines  may  displace  the  kidneys  and  cause  their 
congestion,  and  that  by  purgation  this  pressure  is 
removed.  The  third  objection  may  be  met  by  the 
explanation  already  given  of  the  increase  of  intra- 
abdominal pressure  in  the  multipara. 

So  much  for  the  mechanical  theory.  I  have  dwelt 
above  on  the  special  frequency  of  eclampsia  in 
primiparae,  especially  with  reference  to  the  mechanical 
theory.  It  appears  that  there  must  be  in  primiparae 
some  powerful  predisposing  cause,  rendering  them 
liable  to  the  occurrence  of  convulsions.  This  cause, 
I  believe,  to  be  a  peculiar  state  of  the  nervous  system, 
■which,  in  pregnancy  and  during  labour,  is  in  a  condition 
of  high  tension  and  increased  irritability.  The 
primipara  is  apt  to  be  irritable,  mobile,  and  excitable, 
and  it  is  very  natural  that  she  should  be  so.  The 
novel  sensation  incident  to  her  situation,  the  dread  of 
her  approaching  labour,  and  a  degree  of  anxiety  and 
apprehension  as  to  its  result,  all  tend  to  proilnce  a  state 
of  erethism  of  the  nervous  system,  strongly  predispos- 
ing to  convulsions. 

By  whatever  cause  it  may  be  that  the  pregnant 
woman  is  rendered  more  susceptible  to  the  exciting 
cause  of  nephritis,  either  by  depressed  vitality  of  the 
patient,  or  by  exira-work  thrown  upon  the  kidneys  by 
the  pressure  of  the  foetus  and  enlarged  uterus,  or 
through  the  effect  of  a  reflex  nervous  irritation,  ha^ing 
its  origin  in  the  pregnant  uterus,  in  by  far  the  greatest 
number  of  cases  we  have  eclampsia  associated  with 
albuminuria.  The  exciting  cause  of  the  convulsions 
appears  to  be  a  poison  retained  in  the  blood.  The 
poison  need  not  necessarily  be  urea  or  any  of  its 
derivatives.  It  may  be  waste  products  of  a  far  more 
poisonous  character,  of  the  nature  of  ptomaines. 

Why  a  pregnant  or  a  parturient  woman  should  have 
convulsions  in  consequence  of  a  recent  nephritis  may 
be  explained  by  the  fact  (1)  that  the  form  of  nephritis 
associated  with  eclampsia  is  especially  severe  in  its 
effect  of  diminishing  the  excretion  of  solids  ;  (2)  that 
the  reflex  excitability  is  naturally  increased  in  prepara- 
tion for  the  process  of  labour  which  is  carried  on  through 
reflex  irritation  in  the  presence  of  the  ovum,  the 
occurrence  of  labour  pains  and  the  pressure  of  the  foetus 
in  the  cervix  or  vagina— as  amply  proved  by  eclampsia 
actually  commencing  during  labour  and  by  the  uterine 
contractions  being  often  the  starting  point  of  a 
convulsion. 

1  entirely  concur  with  Galabin  when  he  says  that 
"  in  those  cases  in  which  there  has  been  an  absence  of 
albuminuria  throughout,  it  appears  that  these  two 
causes,  namely,  increased  reflex  susceptibility  and  the 
presence  of  a  source  of  irritation,  complete  the  whole 
pathology. 

I  must  now  briefly  mention  the  other  theories  held 
with  regard  to  the  causation  of  eclampsia. 

Halhertsma  s  theory  of  "  compression  of  the  ureters 
hy  the  gravid  uterus.  " — Of  this  theory  I  am  not  pre- 
pared to  say  anything  beyond,  that,  in  one  of  the  post- 


mortems (the  details  of  which  are  given  in  the  Appen- 
dix), there  was  dilatation  of  the  pelvis  of  the  kidney 
(Case  No.  42),  and  in  another  there  was  sub-acute 
pyelitis. 

Guhlers  theory  of  "  super-albnminos/s."— This 
supposes  that  the  disease  depends  upon  the  elimination 
of  excess  of  albuniin  which  the  pregnant  woman's  blood 
contains.  The  kidney,  therefore,  is  not  primarily 
diseased,  but  serves  as  a  filter.  This  hypothesis,  accord- 
ing to  Barnes,  contains  "  a  part  of  the  truth."  Allied 
to  this  theory  is  that  of  Peter,  who  suggests  that  there 
is  "  transudation  of  albumin  "  and  "  auto-typhilisation." 

Tyler  Smith's  theory. — Tyler  Smith  enunciated  the 
theory  that  the  albuminuria  "  7nay  depend  upon  sym- 
pathetic irritation  of  the  kidney  "  by  the  gravid  uterus, 
similar  to  the  irritation  of  the  salivary  glands,  the 
mammae,  the  thyroid,  etc.,  and  not  upon  mere  pressure. 
Frankenhauser  discovered  a  direct  connection  between 
the  nerves  of  the  uterus  and  the  renal  ganglia,  and 
suggests  that  the  nervous  system  and  not  the  vascular 
system  is  the  starting  point  of  pxierperal  convulsions. 

Spiegelberg''  s  theory  of  ''  vaso-motor  spasm" — After 
discussing  the  various  theories  Spiegelberg  sums  up 
thus  :  True  eclampsia  depends  upon  uraemic  poisoning, 
due  to  an  inadequate  secretory  activity  of  the  kidneys. 
The  latter  either  arises  from  renal  disease,  which  has 
lasted  some  time  previously,  and  which  attains  a  dan- 
gerous degree  of  severity  owing  to  the  gravid  or 
parturient  condition.  Or  else  in  women  who  have  till 
then  been  healthy,  it  developes  more  or  less  r^ipidly 
(although  always  within  a  short  space  of  time),  and  is 
then  with  great  probability  ciused  by  an  acute  aff'ec- 
tion  of  the  renal  vessels  ;  certain  it  is,  that  complete 
anuria  may  set  in,  quite  suddenly,  through  spasm  of 
vessels,  and  this  vaso-motor  spasm  is  to  be  looked  upon 
as  caused  in  a  reflex  manner  by  irritation  of  the  uterine 
nerves.  The  increase  in  the  arterial  pressure,  which  is 
present  at  the  onset  of  the  paroxysm,  is  a  consequence 
and  aggravates  the  disease. 

The  Trauhe-Rosenstein  theory. — According  to  this 
eclampsia  only  arises  (much  as  do  nervous  symptoms  in 
ordinary  uraemia)  when  in  a  very  hydraemic  person,  the 
aortic  pressure  is  suddenly  raised.  Under  such  circum- 
stances acute  oederma  of  the  brain  is  supposed  to  result  ; 
the  transuded  serum  compresses  the  cerebral  vessels  and 
leads  to  acute  cerebral  anajmia.  If  this  alteration 
is  confined  to  the  cerebrum,  coma  will  follow  ; 
should  the  middle  brain  be  involved,  there  will  be 
convulsions. 

This   theory    breaks    down   for  the  reason  that 

(1)  it  utterly  fails  to  explain  why  eclampsia  is  so 
rare,  while  the  pathogenic  conditions  are  supposed  to 
be  present  in  the  majority  of  cases  ;  something  more 
is,  therefore,  required  to  set  the  paroxysms  going,  and 
this  something  is  not  supplied  by  Rosenstein  theory; 

(2)  moreover  the  hydraemia,  which  is  held  to  be  a  sine 
qua  non,  does  not  exist  in  most  eclamptic  women  ; 
indeed,  they  are  often  young,  vigorous  individuals,  and 
conversely  the  great  majority  of  hydraemic  individuals 
do  not  suffer  from  eclampsia,  so  that  in  such  cases  both 
hydraemia  and  an  increase  of  arterial  pressure  do  not 
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cause  oedema  of  the  skin  and  brain;  (3)  the  records 
of  autopsies  show  that  there  is  no  evidence  of  cerebral 
oedema  in  these  cases,  where  present  it  may  quite  well 
be  secondary,  much  as  may  the  transudation  into  the 
serous  cavities.  In  two  of  the  post-mortems  in  the 
Appendix,  there  was  serous  effusion  with  ansemia  of  the 
brain  (Cases  Nos.  25  and  35),  one  had  serous  effusion, 
with  hypergemia  of  brain  (Case  No.  30),  one  had 
serous  effusion  with  cerebral  apoplexy  (Case  No.  34), 
and  in  three  cases  there  was  anaemia  of  the  brain  (Cases 
Nos.  40,  42  and  97)  ;  (4)  ordinary  uraemic  convulsions 
are  most  frequent  just  in  those  ca^es  in  which  there  is 
little  or  no  oedema  ;  (5)  the  theory  does  not  explain 
the  eclampsia  of  pregnancy  and  post-partum  state  ;  (6) 
finally,  the  clinical  signs  of  cerebral  pressure  are 
absent,  and  the  condition  of  the  pulse  and  pupils  in 
no  way  corresponds  to  that  generally  accompanying 
such  pressure. 

Foetal  theory. —  German  writers  have  put  forward  the 
idea  that  the  foetus  may  have  a  share  in  the  causation 
of  eclampsia.  Winckel  points  out  that  Stumpf  leaves 
it  undecided  whether  the  material,  the  cause  of  the 
disease  in  his  opinion,  is  produced  by  an  infectious 
agent,  introduced  from  without,  or  whether  it  may  have 
been  transmitted  from  tlie  child  to  the  mother.  On 
this  point  Winckel  states  "  the  predisposition  to 
eclampsia,  in  twin  and  triplet  pregnancies,  its  fatal  effect 
cn  the  child,  the  fact  that  dead  children  in  rigor-mortis 
hxve  been  extracted  from  eclamptic  patients  by  Dohrn 
and  Stumpf  ;  and,  finallj',  the  fact  to  which  I  have 
drawn  attention,  since  1865,  with  reference  to  the 
prognosis  that  with  the  death  of  the  child  during  preg- 
nancy the  danger  for  the  gravida  is  much  lessened  or 
entirely  overcome,  all  point  to  the  intimate  relation  which 
exists  between  the  mother  and  child  in  regard  to  the 
origin  of  eclampsia." 

Barnes's  theorij. — "  Several  conditions  concur  to 
cause  the  associate  disorder.  These  are  (1)  the  hy- 
draemic  state  of  gestation  leading  to  imperfect  nutrition 
of  the  nervous  centres  increasing  ;  (2)  the  normal 
nervous  tension  and  irritability  and  (3)  the  normal 
vascular  tension  ;  with  these  comes  (4)  blood  poisoning 
from  imperfect  elimination  of  waste  stuff  by  the  kid- 
neys and  other  emunctories." 

We  may  now  ask  ourselves  the  question  :  What  is 
the  connection  between  albuminuria  and  eclampsia. 

The  case  may  be  stated,  as  Dr.  Byers  puts  it,  in  the 
following  way  :  "  Does  the  kidney  affection  cause  the 
eclampsia,  or  does  the  eclampsia  give  rise  to  the  ab- 
normal state  of  the  kidneys  ;  or,  finally,  is  there  some 
primary  cause  occasioning  the  convulsions,  and  at  the 
same  time  giving  rise  to  the  kidney  lesion  ?  " 

Dr.  Braxtan  Hicks,  in  a  paper  read  before  the 
Obstetrical  Society  of  London,  advanced  the  view  that 
the  convulsion  may  cause  the  albuminuria.  This  fact 
is  attested  by  Depaul,  Legroux,  Leavy,  Fordyce  Marker 
and  other?!    Barnes,  in  discussing  this  point,  says  :  — 

"  Accepting  the  facts  cited  by  Hicks  and  others,  we  submit 
th<it  they  have  only  a  limi  -ed  application  to  the  solution  of  the 
problem.    If  some  cassa  of  eclampsia  occur,  not  preceded  by 


albiiniiiuiria,  hut  followed  by  it,  it  is  nevertheless  true  that  in  a 
much  larger  proportion  the  albuminuria  precedes,  or,  at  any  rate, 
is  found  abundantly,  not  after  twenty-four  hours,  but  at  the  time 
of  the  first  fit.  We  must  then  see  further  back  than  the  fit  for 
the  cause  of  the  albumin.  The  most  philosophical  explanation 
appears  to  be  that  the  high  vascular  tension,  telling  upon  the 
kidneys,  impairs  their  working  power?,  and  that  from  this  cause 
and  from  the  accumulation  of  noxious  stuff,  the  proceeds  of  the 
double  nutrition  of  mother  and  foetus,  there  ensue  two  tilings — 
irritation  of  the  kidneys  and  irritation  of  the  cerebro-spinal 
centres.  The  researches  of  Mahomed  go  far  to  explain  the 
ocaasional  precedence  of  the  fit  over  the  albuminuria,  by  show- 
ing that  the  kidney  is  already  labouring  in  the  pre-albuminuric 
period.  These  researches  and  the  facts  observed  are  further  in 
harmony  with  the  views  of  Gull  and  Sutton,  which  imply  that 
arterial  fibrosis  and  hypertrophy  of  the  heart  re-act  upon  the 
kidney  in  causing  Bright's  disease.  The  hypertrophy  of  the 
heart  is  a  constant  condition  in  gestation,  associated  with  a  high 
tension,  and  the  consequent  fulness  and  tension  of  the  small 
arteries  can  ies  the  analogy  still  closer.  One  circumstance  tliat 
lends  weight  to  this  view  is  the  increased  liability  to  convulsions 
at  the  menstrual  epochs,  when  the  nervous  aud  \ascular  tension 
is  increased.  The  tension  falls  when  the  child  dies  in  utero. 
There  is  thus  the  strong  predisposition  to  exaggerated  diastaltic 
action  increased  by  the  imperfect  nutrition  of  the  nerve  centres  : 
all  that  is  wanted  to  overthrow  the  balance  is  aq  exciting  cause  ; 
this  is  found  in  the  noxious  stuff,  retained  in  the  bleod  through 
imperfect  excretion,  this  irritating  the  distaltic  centre  provokes 
the  convulsion." 

Dr.  Barnes  explains  the  presence  of  granular  casts 
and  epithelial  scales,  along  with  albumen  in  the 
urine  in  the  following  way.  Under  the  dominant 
vascular  tension  of  pregnancy  the  mucus  mem- 
brane of  pelvic  organs  undergoes  an  intense  degree  of 
hyperaemia,  which  may  be  called  congestion,  but  not 
inflammation.  This  hypersemia  in  the  cervix  uteri  and 
vagina  is  marked  by  deep  red  and  purple  colouration,  by 
tissue  engorgement,  by  the  profuse  shedding  of  epi- 
thelial scales  and  exudation  of  muco-albuminous  fluid. 
A  similar  condition  is  supposed  to  exist  in  the  kidney 
which  is  within  the  sphere  of  similar  influences. 
Tarnier,  DeSinety,  Leyden,  Sutton,  Ewart,  Barnes 
and  others'  researches,  as  to  changes  wrought  in  the 
liver  in  pregnancy,  confirms  the  above  facts  by  analogy. 
This  change  is  said  to  be  of  the  nature  of  cloudy  swell- 
ing. Byers  thinks  that  "  if  the  kidney  is  the  organ 
that  is  specially  affected,  we  have  puerperal  eclampsia." 
There  can  be  no  doubt  that  we  are  only  beginning  to 
discover  the  important  bearings  that  changes  in  these 
two  organs,  liver  and  kidney,  may  have  on  pregnancy. 
In  seven  of  the  nine  post-mortems  in  the  Appendix, 
the  liver  was  found  soft  and  fatty- looking. 

Eclampsia  bacillus  of  Gerdes. — The  hypothesis,  by 
some,  that  the  nephritis  is  not  the  cause  of  the 
convulsions,  but  that  both  nephritis  and  convulsions 
are  the  result  of  some  common  cause,  is  explained 
by  Dr.  E.  Blanc  of  Lyons.  He  claims  to  have 
discovered  a  specific  form  of  bacillus  which  is  the 
cause  of  eclampsia.  This  bacillus  he  obtained  from  the 
urine  of  patients  suffering  from  eclampsia  ;  it  could 
not  be  found  in  the  blood.  Pure  cultures  were  obtained 
of  this  bacillus,  and  some  of  the  cultures  was  injected 
into  a  vein  in  the  ear  of  pregnant  rabbits.  The  rabbits 
suffered  from  convulsions  and  dyspnoea  and  died.  The 
same  bacillus  was  obtained  from  their  urine.  Injections 
of  the  same  cultures  into  non-pregnant  rabbits  produced 
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only  local  inflammation  at  the  site  of  injection.  Injec- 
tion of  the  same  cultures  into  dogs,  even  if  non-preg- 
nant, produced  convulsions,  but  the  dogs  recovered 
after  several  days.  Gerdes  made  similar  experiments, 
and  arrived  at  results  similar  to  Dr.  Blanc.  Holfmeister 
and  Hagler  also  investigated  the  point  with  negative 
results. 

Doderlein  of  Leipzig('"Centralblatt  fur  Gynakologie," 
No.  1,  1893)  reports  the  results  of  the  bacteriological 
examination  of  eight  cases  of  eclampsia,  which  nega- 
tive those  of  Ger.ies,  and  agree  with  those  of  Hoff- 
meister  and  Hagler.  The  investigations  were  made  from 
the  urine  of  the  mother,  in  four  cases,  from  the  mater- 
nal blood,  from  the  blood  of  the  child,  from  the  blood 
of  the  placenta,  in  two  cases  from  the  child's  urine 
under  careful  antiseptic  precautions.  From  this  mate- 
rial, about  fifty  inoculations  were  made,  all  of  which, 
with  the  exception  of  those  from  the  maternal  urine, 
remained  sterile.  The  culture  media,  which  had  been 
inoculated  with  the  urine  of  the  mother,  showed  a 
rich  development  of  the  most  varied  forms  of  germs, 
specially  bacteria  in  chains.  A  number  of  investiga- 
tions made  upon  healthy  pregnant  women  for  compari- 
son were  convincing  of  the  impossibility  of  procuring 
urine,  even  under  the  most  careful  method,  without 
infecting  it  by  the  urethral  secretions  which  are  rich  in 
bacteria.  Doderlein,  therefore,  draws  the  conclusion 
that  eclampsia  bacillus  of  Gerdes  is  not  the  cause  of 
eclampsia. 

Atmospheric  influences. — Have  atmospheric  influences 
anything  to  do  with  the  occurrence  of  eclampsia  ?  Of  the 
twelve  cases  that  were  admitted  into  the  Eden  Hospital 
in  189 1 ,  two  came  in  July  within  four  days,  two  in 
September  within  a  week,  four  in  October,  of  which 
the  first  three  came  within  a  week  and  the  last  one 
within  twelve  days  more.  Fordyce  Barker  met  with 
five  cases  in  one  day,  and  on  another  day  of  the  same 
week  three  cases.  The  frequency  with  which  these 
groups  of  cases  occurred  within  a  very  short  time  led 
me  to  suspect  the  influence  of  atmospheric  conditions 
in  producing  eclampsia.  The  table  of  cases  also  shows 
the  following  facts  : — 

In  1865  two  cases  only,  both  within  a  fortnight. 
In  1869  two  cases  only  within  twenty-five  days.  In 
1870  there  were  six  cases,  four  of  which  came  within  a 
period  of  five  weeks,  and  the  other  two  within  two  days. 
In  1875  there  were  only  two  cases,  both  came  in  the 
same  day.  In  1877  three  cases  occurred  within  twenty 
days.  In  1878  two  cases  came  within  three  days.  In 
1879  two  cases  within  five  days.  In  1881  two  cases 
within  four  days.  In  1886  two  cases  within  a  fortnight  ; 
two  more  within  four  days.  In  1837  two  cases  within 
twelve  days.  In  1889  three  cases  within  a  week.  In 
1890  two  cases  within  two  days.  In  1893  two  cases 
came  within  two  days  ;  two  more  within  a  fortnight. 

It  will  thus  be  seen  that  excluding  nine  cases,  that 
occurred  singly  in  nine  years,  from  the  total  number, 
we  have  ninety -two  cases  remaining,  out  of  which 
more  than  forty-four  cases  came  in  groups  within  a 
period  ranging  from  twenty-four  hours  to  thirty-four 
days. 


The  cases  were  distributed  in  different  months  as 
follows  : — 


si 

Pebiod. 

d 

a 
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[  April 

June, 

July. 

Aug. 

a. 

o 

Nov. 

Total. 

1850-1894 

10 

3 

6 

6 

3 

10 

i 

10 

14 

101 

1891-1893 

3 

2 

0 

1 

1 

(1 

2 

0 

3 

7 

2 

23 

1891 

0 

0 

1 

1 

( 

2 

0 

2 

4 

1 

12 

From  the  above  table  it  will  also  be  seen  that  more 
cases  came  in  between  the  months  of  September  and 
February  than  during  the  other  months. 


From  March  to  Aug. 

From  Sept.  to  Feb. 

TOTAL. 

1850  1894 

34 

67 

101 

1891-1893 

4 

19 

23 

1891 

4 

8 

12 

I  have  tried,  in  Chart  A,  to  compare  graphically  the 
distribution  of  the  cases  in  the  whole  period  (ivs.,  of  47 
years),  with  a  short  period  of  three  years  (1891-1893.) 

The  curves  in  that  chart  run  almost  parallel  to  each 
other,  and  we  might  safely  take  the  thick  line  as  the 
average. 

The  atmospheric  temperature  and  the  humidity  are  the 
two  principal  factors  with  which  we  have  to  deal.  We 
know  from  physiology  that  a  cold  temperature  diminishes 
the  functional  activity  of  the  skin,  and  that  the 
more  saturated  the  air  is  with  watery  vapour,  the  soon- 
er does  the  secretion  appear  in  drops  upon  the  skin, 
while  in  dry  air,  or  air  in  motion,  the  formation  of  drops 
of  sweat  is  prevented,  or  at  least  retarded.  "  The  reci- 
procal relation  between  the  skin  and  kidneys  is  well- 
known."  In  summer  when  the  skin  is  active  the 
kidneys  separate  less  water  ;  in  winter  when  the  skin  is 
less  active  more  water  is  excreted  by  them,  so  that  the 
action  of  these  two  organs  is  in  inverse  ratio. 

It  then  naturally  follows  that  the  diminished  activity 
of  the  skin  will  tell  upon  the  kidneys,  still  more  so  on 
kidneys  which  have  already  more  work  to  do. 

Let  us  now  consider  whether  there  is  really  any  con- 
nection between  these  atmospheric  influences  and  the 
occurrence  of  eclampsia. 

For  convenience  of  description,  I  have  prepared  a 
chart  to  represent  graphically  the  relationship  between 
(1)  atmospheric  temperature;  (2)  atmospheric  humidity; 
(3)  combined  influence  of  temperature  and  humidity  ; 
and  (4)  the  total  monthly  eclampsia  cases  [  vide  Chart  B.) 

The  combination  of  the  temperature  and  humidity  re- 
quires explanation.  Assuming  that  the  diminution  of 
atmospheric  temperature  and  depression  of  humidity 
favour  the  occurrence  of  eclampsia,  and  that  opposite 
conditions  produce  a  reverie  effect,  let  us  try  how  we 
can  estimate  the  combined  effect  of  these  influences  in 
each  individual  month.    For  convenience  of  calcula- 
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tion  degrees  of  temperature  and  of  tumidity  may  be 
regarded  as  of  equal  value  in  reference  to  prevalence. 
We  might  take  September  as  a  month  in  which  the 
averaoe°number  of  eclampsia  cases  occur. 

The  temperature  of  September  is  82°7  and  its  humi- 
dity 88.  Passing  to  October,  we  have  a  temperature 
of  80-6,  and  a  humidity  of  82,  that  is  we  have _  an 
increase  in  the  number  of  cases  favoured  by  a  diminu- 
tion of  2-1  of  temperature  and  6  degrees  of  humidity. 
Accordingly,  there  is  a  total  diminution  of  (2*1  +  6)  =» 
8-1  degrees,  in  favour  of  increased  prevalence  and  the 
conditions  of  October  in  respect  of  temperature,  and 
humidity  in  relation  to  prevalence  are  as  +8-1  com- 
pared with  those  of  September  as  zero.  Proceeding 
in  the  same  way  with  the  remaining  months,  1  have 
obtained  the  above  numbers  of  the  combined  influence 
of  temperature  and  humidity. 
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Temperature 
average  (for  39 
years) 

Humidity  aver- 
age    (for  .  8 
years) 

Combined  condi- 
tions 

Total  eclampsia 
cases 

The  parallelism  between  the  curve  of  the  combined  in- 
fluences and  that  of  the  cases  is  very  striking  indeed. 
I  admit,  however,  that  I  do  not  consider  the  proof  to  be 
complete.  Further  inquiry  into  the  subject  is  neces- 
sary, and  I  only  bring  these  facts  forward  that  the 
attention  of  obstetricians  may  be  drawn  to  them. 

In  this  connection,  I  have  consulted  a  few  of  the 
leading  practitioners  in  Calcutta,  and  they  all  tell  me 


that  they  see  more  cases  of  eclampsia  between  Septem- 
ber and  Februaiy. 

In  going  through  the  literature  of  the  subject,  I  find 
that  Smellie,  Denman,  Ramsbotham,  Andral,  Duges, 
Spiegelberg,  Lever,  Hall  Davis,  Fordyce  Barker, 
Simpson,  McClintock  and  Olshausen  have  noticed  the 
fact  that  "  several  cases  come  in  rapid  succession  with- 
out any  apparent  explanation  of  this  occasional  fre- 
quency, and  sometimes  not  a  single  case  occurring 
during  a  long  period."  McClintock,  while  admitting  that 
"  there  are  certainly  certain  seasons  in  which  cases  of 
convulsions  occurred  with  unusual  frequency,"  is  still 
slow  tc  infer,  "  unless  strongly  supported  by  collateral 
evidence,  that  atmospheric  causes,  any  more  than  con- 
tagion, had  to  do  with  the  production  of  any  particular 
disease  ;  for  the  accidental  coincidences  that  frequently 
occur  in  practice  are  most-  remarkable,  even  where  the 
bare  possibility  of  any  epidemic  or  contagious  influence 
having  been  in  operation  is  wholly  excluded."  None 
of  the  writers,  above  referred  to,  except  Spiegelberg, 
attempted  to  give  any  explanation.  Spiegelberg, 
though  more  inclined  to  attribute  it  to  accident,  yet 
throws  out  a  hint  that  the  ^wasz-epidemic  occurrence  of 
eclampsia  might  be  brought  about  by  "  atmospheric  in- 
fluences, specially  affecting  the  skin, — an  organ  whose 
relations  to  renal  activity  are,  of  course,  well  known." 

The  sudden  alterations  in  the  temperature  and  humi- 
dity of  the  atmosphere,  so  common  here,  might  very 
well  interfere  with  the  functions  of  the  skin  and  lead 
to  congestion  of  the  kidneys.  The  women  of  this  coun- 
try are  very  much  exposed  to  these  sudden  alterations. 
One  can  easily  imagine  how  a  cold  bath  on  an  early 
morning,  in  an  open  space,  with  the  wind  blowing, 
exposes  a  person  to  get  chilled.  The  woman  will 
come  out  from  a  closely-packed  room,  take  her 
bath  as  described  above,  and  then,  changing  her  wet 
clothes,  will  at  once  go  an^l  sit  over  the  fire  in  the  kit- 
chen. This  custom  prevails  in  the  majority  of  Bengali 
houses,  and  is,  to  my  mind,  a  very  cogent  predisposing 
factor  in  the  causation  of  renal  congestion,  and  is  res- 
ponsible to  a  certain  degree,  at  least,  for  the  greater 
prevalence  of  eclampsia  here. 

Relation  of  the  advent  of  convulsion  to  labour. — The 
disease  is  most  frequent  during,  and  least  frequent 
after,  labour.  Out  of  101  cases,  there  were  only  four 
cases  of  post-partum  eclampsia,  of  which  one  recovered 
and  the  others  died.  Of  the  remainder,  five  certainly 
occurred  before  labour,  as  there  was  no  indication  of 
labour  on  admission.  Of  these,  one  was  a  full-term 
case,  in  which  labour  was  brought  on,  and  premature 
labour  had  to  be  artificially  induced  in  the  other  four 
cases.  The  relative  frequency  of  eclampsia  in  pregnancy 
and  in  labour  cannot  be  conclusively  determined,  for 
labour  so  often  coming  on  as  a  consequence  of  the  con- 
vulsive attacks,  many  of  the  cases  which  really  belong 
to  gestation  are  put  down  as  occurring  during  labour. 

Before  During  After 
libour.        labour,  labour. 

Winckel       ...  ...  5-23  60  17  percent 

Schauta        ...  ...     43  185  82  „ 

Hall  Davis    ...  ...      8  15  9  „ 

Wiger  (455)  ...    236 


PUEEPBRAL  ECLAMPSIA. 


441 


Period  of  gestation  ivlien  eclampsia  is  more  frequent.-  — 
Of  the  101  cases,  67  were  full-term,  27  in  their  ninth 
month,  5  in  their  eighth,  1  in  her  Seventh,  and  1  in  her 
sixth. 

Mortality. —  Of  1 01  mothers  59  died,  or  58  4  per  cent. 
A  very  high  mortality  indeed  !  This  cannot  bear  com- 
parison with  any  of  the  figure  in  the  following  table, 
except  that  of  Krassing.  But  he  had  only  16  cases,  of 
which  9  died.  Again,  the  table  contains  the  percentages 
of  death  of  cases  fifty  years  back,  since  when  the  mortal- 
ity has  greatly  improved.  I  know  that  of  the  twelve 
cases  that  were  admitted  into  the  Eden  Hospital  in  1891 
six  died,  four  of  which  were  moribund  on  admission. 
It  is  a  fact  that  we  get  the  worst  cases  here. 

The  following  table  is  collected  to  show  the  ratio  of 
mortality  in  different  hospitals  and  in  the  practice  of 
accoucheurs  : — 


Authorities. 


Hall  Davis 
Eoyal  Maternity 
(Jharity,  1820-1850 

LeishuiaQ 
Galal  la 
Dr.  Bland 
Mr.  Perfect 
„  Gifl'ord 
Dr.  John  Clf.rke 
,,  Sraellie 
,,  Merriman 

Ramsbotham 
„  Maunsell 
Collins 
Bealty 
„  (ihurchill 
Mantell 

Lever  (GnyV)  ... 
Total 


Mr. 
Dr. 


Guy's     Charity  (up 

to  1875) 
Guy's  Charity 

(1876-1885) 
Spiegel  berg 

Dohra's  statistics  „ 

Hofmier 
Braua 

M.  Charpentier 
Olshausen 


Lohleiu 

,,    previous  cases 

M.  Bailly 
Krassing 

Casati 

Hugenberger 


Depaul 
Theophilus 


Parvin 


Total 
No.  of 
cases. 


32 
43 


2 
14 

4 
19 

8 
36 
26 
4 
30 
1 
2 
6 
14 


166 


747 


454 
200 


325 


119 
16 


i:i2 


10 

2 
5 


44 


Per 
cent. 


9-3 

7 

9 

30 
30 

35-7 

50 

31-5 

25 

22-2 

38-4 

50- 

16'3 


33-3 
14-2 


26  -5 


25 


25  or  33 


29 

32-4 

26 

lio 

24-88 

25 

63 

|23-69 

14 

37-7 

51 

4  2'85 

9 

66  25 

351 

50 

37-87 

30 

Reference. 


(Private  cases). 

Ramsbotham. 
Hall  Davis. 


.'  Guy's  Hospital 
\  Jieports.  second 
series.  Vol.  I, 
1813,  p.  509. 


Midwifer.,  Vol. 

210. 
Amer,  Sys.  of 

Vol.  II,"  p.  76. 


11,  P 
Obs., 


British  Gynseco 

Journal,  1892. 

14   more  died  of 
oomplications. 

Bdin.   Med.  Jour 
nal,  1891,  Sept. 
A  mer,  Sys.  Obs  ,  Vol 

11,  p.  78. 
Medico  Ohirurg  Re, 

I860,    Vol.  II.,  p 

555. 

Lying-in  Hospital 

Milan,  1865. 
Amer.  Byf.  Obs.,  Vol 

II.,  p.  76. 


Authorities. 

Total 
No.  of 
cates. 

s 

Q 

Per 
cent. 

iieferetice. 

Boston  Lyiug-'n 

Hospital 

36 

9 

25 

Dr.     Green,  Amer. 

Journal  Obs.,  1893, 

Lying-in  Hospital, 

No.  1 

Dublin 

36 

12 

33-3 

MoCliiitoct,  Bmellie's 

Mid  if..  Vol.  II,  p. 

ool. 

Lying-ill  Hospital. 

Dublin  (1847-1854) 

63 

13 

20 

Johnston    and  Sin- 

clair's Report. 

ForJyce  Barker 

71 

9 

12  67 

Puerripral  Diteases, 

p.  i26. 

B. — It  is  higher  than  in  any  publislied  records  in  Europe. 
Fcetal  Mortality. — Of  105  children,  55  were  born 

dead,  45  living-,  5  not  mentioned  whether  born  alive  or 

not.    This  gives  a  mortality  of  52%. 

Spiegelberg-  ...  ...    50    per  cent. 

Wiuckel    ...  ...  ...  77 

M.  Clwrpentier  ...  ...    36-12  „ 

Krassing  ...  ...  ...    17-3  ,, 

Casati       ,.,  .,.  .,.    14  2 

Galubin     ...  ...  ...    50  ,, 

Lever       ...  ,.,  ..,    26-6  ,, 

Hall  Davis  ...  ...    38-4  „ 

T wins. — Of  the  101    deliveries,  four   were  twins- 
Winckel  had  69  twins  in  627  deliveries. 

Presentation. —  Of  the  97  single  deliveries,  two  only 
presented  by  the  breech,  and  the  remainder  by  the 
head.  Of  the  twin  deliveries,  four  presented  by  the  hear], 
tsvo  by  the  breech,  and  there  is  no  mention  of  the  other 
two.    In  the  report  of  Dublin  Lying-in  Hospital,  out 
of  30  cases  only  one  presented  preternaturally.  Kras- 
sing had  16  cases  with  one  breech. 
Mode  of  delivery  : — 

Natural  ...  ...  36 

Forceps  ...  ...  52 

Version  ...  ...    1  (and  another  in 

one  of  twin)  . 

Craniotomy  and  cephalotripsy  2 
Induction  of  labour  ...  5 

Not  delivered     ..^  ...'4 
Barnes'  bag  and  manipulation 
in  breech       ..>  ...  1 

Albumen  in  urine. — In  all  the  cases  in  which  the 
urine  was  examined,  albumen  was  found,  though  in 
a  variable  quantity. 

Temperature. — Moderate  rise  of  temperature  (103" — 
105"  F.)  was  observed  in  many  cases,  but  there  was 
hyperpyrexia  in  three  cases,  in  two  the  temperature 
rose  to  107*  F.,  and  in  the  other  to  106°  F. 

Morbid  anatomy. — Analysis  of  the  nine  xio.tt-mortem  ex- 
aminations, given  in  detail  in  the  Appendix,  shows  that — 
(Ij  There  was  serous  effusion  in  four  cases,  engorge- 
ment of  the  vessels  in  eight  cases,  anseniia  of 
brain  substance  in  five  cases,  its  hyperajmia  in 
two,  cerebral  apoplexy  in  one,  and  cerebral 
softening  in  one. 
(2)  Lungs  congested  in  seven,  pneumonic  in  two 
pyeemic  infarctions  in  one. 

Ill 
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(3j  No  fluid  in  the  pleural  cavity  in  eight  cases,  there 
was  only  an  ounce  of  sanious  fluid  in  the  left 
pleura  of  one  case. 

(4)  Heart    h^  pertrophied    in  three  cases,  mitral 

obstruction  with  hypertrophy  in  one  case. 

(5)  Pericardium  contained  a  little  fluid  in  eight  cases, 

(6)  No  effusion  in  the  peritoneum  in  eight  cases,  only 

in  one  ease  there  was  ten  ounces  of  sanious  fluid. 

(7)  Liver  soft  and  fatty-looking  in  seven  cases,  firm 

and  anaemic  in  one,  and  congested  in  oue. 

(8)  Kidneys  either  congested  or  acute  or  chronically 

inflamed. 

Treatment. —  When  we  meet  with  a  case  of  puer- 
peral eclampsia,  our  first  duty  is,  in  my  opinion,  to 
control  the  convulsions  by  profound  narcosis.  Here 
chloroform  is  our  sheet  anchor.  The  patient  should 
be  brought  under  its  influence  as  quickly  as  possible. 
A  word  of  caution  here  :  Where  the  uterus  is  greatly 
distended,  death  sometimes  follows  the  inhalation  of  a 
small  amount  of  chloroform.  In  these  cases  the  mem- 
branes should  be  ruptured  before  beginning  the 
narcosis.  When  the  patient  is  under,  the  bladder  is 
to  be  emptied,  the  lower  bowels  cleared  by  a  large 
enema,  and  5  grains  of  calomel  with  two  drops  of  croton 
oil  may  be  ])ut  on  the  tongue.  An  injection  of  chloral 
(say,  30  grains  rubbed  up  with  the  yolk  of  an  egg  and 
a  few  ounces  of  milk),  is  then  to  be  given  per  rectum. 
This  will  help  to  maintain  the  narcosis.  Tne  uterus 
should  then  be  emptied  as  rapidly  as  possible.  There 
is  no  doubt  that  eclampsia  ceases  in  by  far  the  majority 
of  cases  (93'75%  Duhressen)  after  the  uterus  has  been 
emptied  during  profound  narcosis.  It  might  positively 
be  asserted  that  the  mortality  from  eclampsia  is  less 
after  operative  emptying  of  the  uterus  than  after 
spontaneous  labour  ;  the  mortality  will  become  still  less 
if  operative  measures  are  instituted  as  soon  as  attacks 
begin.  Operative  procedures  increase  the  danger  in 
eclampsia  cases,  07ily  when  the  narcosis  is  not  a  deep  one. 

If  we  find  the  os  dilated  sufficiently  to  admit  the 
blades  of  the  forceps,  these  should  be  put  on  at  once. 
On  the  other  hand,  if  the  os  be  only  slightly  dilated,  or 
not  at  all,  treatment  is  best  carried  out  by  dilatation 
with  Barnes's  bags  followed  by  delivery  by  forceps.  I 
prefer  the  long  forceps,  whenever  1  can  use  it,  to  turn- 
ing. After  the  placenta  has  been  expelled,  an  intra- 
uterine injection  of  some  antiseptic  lotion  should  be 
given.  As  diapers,  pledgets  of  antiseptic  cotton  wool 
are  most  advantageously  used  in  private  houses. 

Authorities  are  almost  unanimous,  at  the  present  day, 
about  the  propriety  of  inducing  premature  labour  m  those 
cases  where  convulsions  come  on  during  gestation.  I 
entirely  concur  with  the  very  strong  arguments  put 
forward  by  Barnes  in  fixvour  of  this  method  of  treatment. 

Barnes,  while  admitting  that  some  women  have, 
under  tis  own  observation  and  sanction,  gone  to  the 
full  period  of  gestation  and  been  delivered  of  living 
children,  apparently  without  damage,  frankly  says,  that 
with  enlarged  experience  he  would  not  again  encounter 
a  responsi}>ility  so  preat. 

Having  come  to  the  conclusion  that  premature  labour 
U  to  be  induced,  the  question  comes  how  to  do  it  ? 


I  should  eflFect  rapid  delivery  under  deep  ansesthesia 
by  dilating  the  cervix  with  Barnes'  dilators,  which  1 
should  remove,  when  expelled  from  the  uterus,  with- 
out emptying  them  of  their  contents,  thus  eftecting 
dilatation  of  the  whole  canal.  When  the  cervix  is 
sufficiently  dilated  to  allow  of  it,  I  should  at  once 
rupture  the  membranes  and  apply  the  forceps,  when 
sHght  traction  will  suflnice  to  cause  the  head  to  act  as  a 
most  eflacient  dilator.  A  little  more  pulling  will  briua 
the  head  through  the  pelvis.  The  vagina  and  perineum 
offer  no  more  than  ordinary  resistance,  they  bavin  o- 
been  well  stretched  in  the  process  of  cervical  dilatation" 
as  already  described. 

In  support  of  the  treatment  of  rapid  delivery,  there 
are  the  following  arguments  : — 

(1)  Uterine  contractions  are  entirely  avoided  by  the 
deep  ansesthesia. 

(2)  Duration  of  labour  reduced  to  a  minimum. 

(3)  Results  to  mother  and  child  more  satisfactory. 

After  the  completion  of  labour,  some  diaphoretic  mea- 
sures should  be  adopted,  to  make  the  skin  act  vigorously. 
I  strongly  recommend  the  use  of  the  vapour  bath,  and 
can  testify  to  its  efficacy.  The  results  in  three  of  my  cases 
in  private  practice  have  been  very  satisfactory  indeed. 

Of  vensesection,  I  cannot  say  anything  from  personal 
experience.  In  the  years  1885,  1886,  and  1887  several 
cases  were  tieated  by  Surgeon-Colonel  Harvey  in  the 
Eden  Hospital  with  blood  letting  in  the  form  of  a 
large  number  of  leeches,  and  the  results  seemed  very 
satisfactory.    Chloroform  was  also  used  in  these  cases. 

It  only  remains  for  me  to  bring  before  you  for  dis- 
cussion a  few  remarks  on  the  use  of  pilocarpine. 

Professor  Andrew  Smith  says  :  "  If  in  a  desperate 
case  we  decide  upon  the  use  of  pilocarpine,  it  must  be 
with  the  consent  of  patient's  friends,  based  upon  a  full 
understanding  of  the  danger."  This  might  be  too 
grave  a  view  to  take  of  the  dangers  attending  its  use. 
Certainly,  great  care  and  discrimination  should  be 
shown  in  its  exhibition.  During  coma,  it  should  never 
be  used,  as  it  produces  an  abundant  flow  of  saliva  and  a 
copious  secretion  of  the  mucus  membrane  lining  the 
air-passages,  which  might  lead  to  urgent  symptoms  of 
suffocation. 

If,  however,  we  decide  upon  its  use  in  a  suitable  case 
it  is  better  that  the  dose  should  be  small  at  first,  say' 
two  doses  of  a  twelfth  of  a  grain  each  at  intervals  of 
quarter  of  an  hour. 

In  the  appended  table  there  are  twelve  cases  in 
which  pilocarpine  was  used,  of  which  six  recovered  and 
six  died.    The  results  so  far  has  not  been  satisfactory. 

I  may  perhaps  be  pardoned,  if,  before  concluding,  I 
enumerate  the  various  points  I  have  endeavoured  to  lay 
before  you  for  the  purpose  of  discussion.  They  are  :  

(1)  Greater  frequency  of  eclampsia  in  Calcutta. 

(2)  The  mortality,  maternal  and  foetal. 

(3)  The  mechanical  theory,  explaining  the  produc- 

tion of  renal  congestion. 

(4)  Influence  of  atmospheric  conditions  on  eclampsia. 

(5)  The  obstetric  management  by  rapid  delivery. 

(6)  Use  of  the  vapour  bath  and  pilocarpine. 

(7)  Vensesection. 
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Calomel  and  hemp. 

Head  low  iu  the  pelvis  on 

admission;  died, undelivered 

a  few  hours  after. 

P.-M.cranial  cavity  contained 
Hozs.  of  fluid,  kidnej's-normal. 
Unconscious  for  22  hours 
after  delivery.  Admitted 
ten  hours  after  convulsions 
began. 

Os  rigid,  notched  with  bis- 
toury. 

Os  fully  dilated  on  admission. 

Os  fully  dilated  on  admission. 
Os  fully  dilated  ou  admission. 

Convulsions  came  on  with 
labour  while  the  patient  iu 
hospital.   Died  undeliver- 
ed in  two  hours. 

Seven  fits  before  .lelivery. 
Os  only  one  finger  dilated. 

Died    undelivered.  Had 

only  one  fit. 
Convulsions  continued  for 

48  hours. 
Vapour  bath. 

Twins.  Died    eight  hours 

after  admission. 
Died  before  delivery. 

Died  of  Gangrene  of  lungs. 
Had  chol£emia. 

Died    ten  hours  after  ad- 
mission. 

Died  nndelivered  two  hours 
after  admission. 

Sue.  Conii  used. 

Convulsions  continued  for  28 
hours. 

Died  a  few  hours  after  ad- 
mission. 
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mjoiojf)|iif) 

■naiunqiv 

aid     aa   «       d  dsjadadp  « 
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Discharge 
or  Died. 

28    4  50 
13    9  59 

17    9  61 

15  10  53 

0    0  64 

27  11  65 

11  12  65 
30    1  61 
30    1  68 
26    5  69 

5    8  69 

12  9  69 
22    6  7U 

8    7  70 
30    8  70 
25    7  70 

3   2  71 

26  12  70 

26  a  71 

27  2  71 

19    2  73 

4  11  73 

14  8  74 
25  12  74 

28  lU  74 

21  12  75 
10    1  76 
25    1  76 

22  1  77 

3  4  77 
18   4  77 
27    4  77 

6  6  77 
25    6  77 

15  9  77 

7  2  78 

4  8  78 
14  11  78 

6    1  79 

4  1  79 

10    3  79 
27  11  79 
1  12  79 

16  6  81 
6  12  81 

5  12  81 
21  11  82 

Delivered. 

11    4  50 

13  9  59 

16    9  61 

14  10  63 

15  8  64 

27  U  65 

11  12  65 
5    1  68 

30    1  68 

26  5  69 
5    8  69 

11  9  69 
9    6  70 

8  7  70 

24  7  70 

9  7  70 

25  12  70 

26  12  70 

3  2  71 
13  3  ri 

19  2  73 

4  11  73 
1    8  74 
9  12  74 

27  12  74 
11  12  75 
11  12  75 

8    1  77 
16    1  77 

1  4  77 
7    4  77 

20  4  77 

29  6  77 

2  6  77 
23    8  77 

7    2  78 

3  8  78 

27  12  78 

30  12  78 

3  3  79 
22  11  79 
27  11  79 
13    6  81 

1  12  81 

5  12  81 

21  11  82 

Admitted. 
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26  5  69 
4    8  69 

11    9  69 
21    6  70 

8    7  70 
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25    7  70 

27  10  70 

25  12  70 
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19  2  73 
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3  8  78 
14  11  78 

27  12  78 

a  1  79 

3  3  79 
22  11  79 
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Forceps 
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Natural 
Natural 
Natural 
Forceps 
Natural 

Forceps 

Forceps 

No.  of  hours 
in  hospital 
before  deli- 
very accom- 
plished. 

,     .            00  ^       O                  O       CO*    •     .                     •                  l-(     .     •  • 

Period 

of 
Preg. 

(Mos.) 

050            OSOO                            0>       OSCOlOOSOOSOi                  OSOSCO  Oi 

eew    tew    e«^-w-«»        wi-*  -«* 

Oa  oo  00     a    00  OS  (30  00  00  00  00  00  00  X  00       Oi  t- OS            OS  00             OS     O     OS  C^  IS  OS  00       OS  OS 

Race  and  Religion. 

Beugali  Hindu 
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DISCUSSION. 

M.  E.  Staley  (Delhi)  remarked  that  die  author  of  the 
paper  had  not  dealt  very  fully  with  the  various  theories  of 
causation,  especially  that  of  Gerdes,  though  this  had  been  re- 
fused. Many  careful  observers  had  quite  failed  to  detect  any 
morbid  renal  changes  whalever.  It  was  also  pointed  out  that  as 
yet  no  proportion  had  been  noticed  between  renal  changes  and 
the  severity  of  convulsions.  Attention  was  drawn  to  what  was 
considered  an  effective  treatment — Duhresen's  by  free  incision  of 
the  vaginal  cervix  to  render  delivery  easy. 

Nil  Ratan  Sircar  (Calcutta)  said  that  his  experience  did  not 
agree  with  that  of  Dr.  Kedar  Nath  Dass  with  regard  to  the  sea- 
sonable prevalence  of  eclampsia.  It  was  to  be  remembered  that 
parturition  was  as  common  daring  winter  as  summer  months. 
He  found  cases  occurred  as  much  in  winter  as  in  summer.  Of  his 
own  eleven  cases,  aU  2]rim/perce,  two  were  below  13,  six  were  13, 
two  were  14  and  one  was  25  years  of  age.  Early  child-bearing 
seemed  to  be  a  distinct  predisposing  cause. 

Jouhert  (Calcutta)  wished  to  offer  a  few  words  of  explana- 
tion as  regards  the  frequency  of  eclampsia  in  India  as  compared 
with  Europe  shown  in  Dr.  K.  N.  Dass'  tables.  In  England  and 
Europe  generally,  and  also  in  America,  large  numbers  of  women 
aiv  confined  at  their  homes  by  students  attending  the  hospitals 
under  what  is  called  the  system  of  maternities.  Dr.  Joubert 
explained  the  system,  and  showed  that  the  European  records 
quote  1  referred  to  large  numbers  of  ordinary  labour  cases  occur- 
ring in  the  neighbourhood  of  the  hospital.  On  the  other  hand, 
the  records  of  the  Eden  Hospital,  Calcutta,  referred  only  to  the 
cases  brought  to  hospital,  consisting  always  of  a  large  number 
of  bad  cases,  often  brought  in  when  in  a  condition  of  extreme 
danger  from  dystocia.  Hospital  cases,  therefore,  always  include 
a  much  lare:er  percentage  of  bad  cases  including  eclampsia. 
Dr.  Joubert  however  wished  to  record  his  opinion  that  puerperal 
eclampsia  was  really  much  more  frequent  in  Calcutta  than  in 
Europe,  and  heconsideied  it  due,  as  already  stated  by  Dr.  K.  N, 
Dass,  to  the  premature  maternity  so  common  in  India.  Children 
of  12,  13,  or  14  years  of  age,  immature  in  every  respect,  are  sub- 
jected to  the  strain  of  pregnancy  and  child-birth.  The  nervous 
system  gives  way  under  the  strain  and  eclampsia  results  with 
such  frequent  loss  of  life  of  both  mother  and  child. 

The  President  remarked  that  puerperal  eclampsia  was  less 
frequently  met  with  in  Bombay,  and  that  most  of  tlie  cases  were 
seen  in  the  rains  when  there  is  a  diminution  of  vital  functions, 
and  the  exhalations  of  the  skin  being  less  easily  carried  off,  m.ore 
waste  products  accumulate  in  the  blood.  A  similar  reason 
would  account  for  the  greater  frequency  of  eclampsia  in  cold 
weather.  He  agreed  with  Dr.  K.  N.  Dass  that  eclampsia  was 
associated  with  premature  maternity  and  an  easily  unbalanced 
state  of  the  nervous  system.  Delivery  by  relieving  the  tensi<m 
of  the  nervous  system  opened  the  way  to  recovery.  Nature 
helps  delivery  by  contraction  of  the  uterus  during  spasms.  He 
considered  that  incision  of  the  cervix  to  promote  delivery  was 
justifiable. 


THE  MORBID  ANATOMY  AND  PATHOLOGY 
OF  THE  FORM  OF  BILIARY  CIRRHOSIS 
WHICH  OCCURS  IN  CHILDREN 
IN  INDIA. 

BY  J.  B.  GIBBONS,  M.  B., 
Surgeon-Major,  I.  il.  S. 

In  February  1888, 1  brought  before  the  Calcutta  Medical 
Society  the  liver  of  a  child  who  died  in  the  Eden 
Hospital,  and  expressed  my  belief  that  it  was  an  ex- 
ample of  the  disease  of  the  liver  in  children  which  was 
then,  and  continues  to  be,  the  subject  of  much  discussion 
among  medical  men  in  Calcutta.  From  the  changes 
found  iu  this  liver  I  arrived  at  the  conclusion  that  the 


so-called  infantile  liver,  as  to  the  nature  of  which 
man}'  different  views  were  held,  was  biliary  cirrhosis. 
At  first  this  view  met  with  opposition,  and  some  medical 
men  held  that  my  case  was  not  an  example  of  the 
infantile  liver.  In  the  following  year  I  was  able  to 
show  the  livers  of  three  children  who  died  in  the 
Medical  College  Hospital.  These  three  Hvers  present- 
ed similar  appearances  to  those  found  iu  tlie  first  case, 
and  as  the  history  and  symptoms  correspon<led  with 
those  of  infantile  liver,  the  correctness  of  my  view 
was  generally  accepted. 

In  the  "  Scientific  Memoirs  by  Medical  Officers  of  the 
Army  of  India,"  Part  VI,  1891,  I  have  described  the 
morbid  anatomy  of  the  disease  and  called  it  "  A  form  of 
biliary  cirrhosis."  I  was  led  to  make  this  qualifica- 
tion on  further  study  of  sections  of  the  four  livers,  and 
especially  owing  to  the  appearances  present  in  sections 
of  the  liver  of  a  child  who  died  at  an  earlier  stage  of 
the  disease.  This  case,  which  is  referred  to  as  case 
No.  5,  is  of  great  importance,  as  in  it  the  disorganiza- 
tion of  the  liver  structure  is  less  advanced  than  in  the 
previous  cases,  and  consequently  the  origin  and  course 
of  the  morbid  process  can  be  traced.  From  the  appear- 
ances found  in  the  liver,  I  was  led  to  suggest  that  the 
name  intercellular  cirrhosis  would  be  more  appropriate, 
and  would  indicate  the  primary  development  of  fibrous 
connective  tissue  within  the  lobules  between  the  liver 
cells.  I  have,  however,  kept  to  the  name  by  whicli 
the  disease  is  now  generally  known,  and  which  draws 
attention  to  the  state  of  the  bile-ducts  — a  feature  of  the 
greatest  importance  in  connection  with  the  process 
of  recovery.  I  would,  however,  suggest  that  the 
necessity  of  prefixing  the  qualification  indicated  by  the 
words  "  a  form,"  as  unquestionably  the  disease  is  differ- 
ent from  biliary  cirrhosis  known  in  Europe  and  des- 
cribed by  European  writers.  In  making  this  assertion, 
I  am  supported,  not  only  by  the  absence  of  description 
corresponding  with  the  ajjpearances  found  in  these 
livers  in  any  of  the  books  which  I  have  been  able  to 
examine,  but  also  by  the  opinion  of  two  of  the  fore- 
most pathologists  in  Europe.  When  working  it  the 
Auatomico-Pathological  Institute  in  Vienna  in  1892, 
I  took  the  opportunity  of  showing  sections  from 
the  livers  of  my  seven  cases  to  Professor  R.  Paltauf. 
He  was  greatly  interested  in  the  disease,  not  only  be- 
cause of  it  being  new,  but  also  owing  to  certain  peculiar 
features  which  it  presents.  He  considered  the  subject 
of  sufficient  importance  to  be  shown  to  Professor  Kun- 
dart,  the  Senior  Professor  of  Pathology  in  Vienna.  I 
was  invited  to  be  present  when  these  gentlemen  ex- 
amined the  sections  and  discussed  the  nature  of  the 
disease.  The  conclusion  they  came  to  was  that  the 
disease  was  a  hitherto  unknown  form  of  biliary 
cirrhosis. 

In  a  paper  read  before  you,  Dr.  Jogendro  Nath 
Ghose  has  given  an  able  and  interesting  account  of  the 
disease,  based  upon  a  very  large  number  of  cases.  I 
shall  not  enter  into  the  consideration  of  the  course  and 
symptoms,  but  will  confine  my  remarks  to  the  morbid 
anatomy' and  pathology.  I  shall  not  take  up  your  time 
by  a  lengthy  description  of  the  appearances  presented 

112 


446 


SECTION  OF  OBSTETEICS. 


by  the  liver,  those  who  are  iaterested  ia  the  subject 
will  find  a  fiiirly  complete  accoant  of  the  morbid  anato- 
my ill  the  article  in  the  Scientific  Memoirs  previously 
mentioned,  and  as  to  the  symptoms  and  post-mortem 
appearances  of  my  first  four  cases  I  must  refer  you  to 
the  proceedings  of  the  Calcutta  Medical  Society  for 
the  years  1888-89,  published  in  the  Indian  Medical 
Gazette,  in  which  will  also  be  found  papers  by  other 
members  of  the  Society  dealing  with  the  disease. 

The  last  three  cases,  in  which  I  was  able  to  obtain 
a  post-mortem  examination  and  to  preserve  the  livers 
have  never  been  published  ;  one  of  them  shows  the 
disease  in  an  early  stage,  and  is  referred  to  in  my  paper 
in  the  Scientific  Memoirs  as  No.  5. 

Before  dealing  with  the  pathology  of  the  disease,  1 
shall  give  a  short  description  of  the  principal  changes 
found  in  the  liver  and  other  organs.  It  is  to  be  noted  that 
none  of  the  other  organs  exhibited  any  definite  alter- 
ation from  the  normal,  except  the  kidneys,  which,  in  the 
first  four  cases,  showed  marked  degeneration  and  shed- 
ding of  the  epithelium  of  the  tubules  ;  the  kidneys  of 
case  5  were  perfectly  healthy.  It  is,  therefore,  probable 
that  these  organs  are  not  affected  until  at  a  late  stage  of 
the  disease,  when  the  destruction  of  the  liver-tissue  is 
extreme.  The  spleen  was  enlarged  in  all  the  cases,  but 
not  to  any  great  extent,  and  presented  nothing  peculiar 
when  examined  microscopically. 

On  post-mortem  examination  of  a  child  in  whom  the 
disease  had  reached  an  advanced  stag-e,  that  is,  when  the 
enlarged  liver  had  beoun  to  undergo  diminution  in  size, 
the  following  appearances  are  usually  found  : — 

The  body  is  fairly  nourished,  marked  emaciation  is 
rare,  oedema  is  present  in  the  feet  and  legs,  and  general- 
ly also  in  the  face  autl  hands,  some  fluid  is  usually 
found  in  the  abdomen,  but  not  more  than  a  few  ounces 
as  a  rule.  Tlie  tissues  of  the  body  are  deeply  bile- 
stained.  The  liver  is  larger  than  normal,  though  it  is 
smaller  than  in  the  earlier  stage  of  the  disease.  Its 
shape  is  normal,  anterior  edge  thin,  surface  smooth 
and  mapped  out  by  lines  like  the  surface  of  morocco 
leather.  The  capsule  is  normal  and  presents  no  sign 
of  perihepatitis.  The  substance  is  tough,  fibrous  and 
deeply  bile-stained.  The  cut  surface  is  granular,  the 
lobules  are  seen  to  be  enclosed  in  fibrous  tissue,  which 
may  be  so  abundant  as  to  completely  obscure  the  hepatic 
texture. 

The  gall-bladder  contains  a  small  quantity  of  pale 
glutinous  fluid,  having  only  a  slight  resemblance  to 
normal  bile. 

The  changes  found  on  microscopical  examination 
are  very  pronounced  ;  there  is  an  abundance  of  fully 
forme  1  fibrous  tissue  in  all  parts  of  the  liver.  The 
lobules.are  seen  to  be  enclosed  by  bands  of  fibres,  and 
the  liver-cells  separated  into  groups  by  a  well-marked 
fibrous  network.  The  effect  of  the  latter  on  the 
structure  of  the  lobules  is  very  great,  the  normal 
radiating  arrangement  of  the  liver-cells  is  completely 
destroyed,  and  replaced  by  networks  of  the  fibres  in  the 
spaces  of  which  the  liver-cells  are  lodged.  This 
intercellular  development  of  fibres  constitutes  one  of 
the  peculiar  features  of  the  disease. 


The  changes  in  the  liver-cells  are  very  marked  5 
speaking  generally  they  may  be  described  as  almos^ 
entirely  destroyed.  In  sections,  such  as  that  from 
which  figure  5  in  the  plate  illustrating  the  paper  in 
the  Scientific  Memoirs  is  taken,  not  a  single  recognis- 
able cell  can  be  found ;  all  are  destroyed  and  re- 
presented by  masses  of  granular  debris  occupying  a 
small  portion  of  the  spaces  in  the  fibrous  network.  In 
other  sections,  cells  presenting  signs  of  degeneration 
of  a  less  advanced  type  and  still  possessing  the  charac- 
ters of  hepatic  cells  are  found.  Here  and  there  in  a 
section  a  few  groups  of  healthy  cells  are  seen.  In 
dealing  with  the  pathology  of  the  disease,  I  shall 
have  have  again  to  refer  to  the  changes  in  the  hepatic 
cells. 

Among  the  fibres  of  the  interlobular  bands,  a  large 
number  of  bile-ducts  are  found.  They  vary  in  size, 
some  possess  distinct  walls  lined  with  cubical  epithe- 
lium, the  greater  number  are  minute  tubules  formed 
of  two  rows  of  cells.  These  ducts  branch  and  radiate 
among  the  fibres  in  every  direction,  and  some  are 
found  within  the  lobules  among  the  degenerated  liver- 
cells. 

The    appearances    presented    by  the  liver  in  the 
earliar  stage  of  the  disease,  as  seen  in    case  5,  are 
of  great  interest  and  importance  in  tracing  the  course 
of  the  morbid  process.    This  specimen  was  taken  from 
the  body  of  a  Hiuf^u  female  child,  aged  1  year  and 
3  months,    admitted  into  hospital  on  the  19th  May 
1890,    died  on  the  21st  of   the  same  month.  On 
admission  the  temperature  was  100°  F.,  and  continu- 
ed to  range  between  this  point   and  103°  F.  up  to 
death.    There  was  very  slight  oedema  of  the  feet,  no 
jaundice.      The  liver    was  enormous,  and  filled  the 
whole  of  the  upper  part  of  the  abdomen.     It  was 
found  to  weigh  22ozs.,  its  dimensions  are  given  in  the 
paper  in  the  Scientific  Memoirs.    It  was  normal  in 
shape,  pale  in  colour,    the  surface  was  smooth  and 
presented   a  slight  degree   of  mapping    out    of  the 
lobules.    The  substance  was  tougher  than  normal  and 
granular  in  appearance.    There  was  a  small  quantity  of 
pale  mucus  in  the  gall-bladder.    The  spleen  was  simply 
enlarged,  when   examined   microscopically   the  most 
marked  changes  were  within  the  lobules.    The  hepatic 
cells   were  everywhere   broken   up   into   groups  of 
various  sizes,  by   the   presence   of  bands  of  loosely 
arranged  fibres  exhibiting  numerous   nuclei   and  well 
supplied    with   capillary   bl^od  vessels.      The  group 
eenerallv  contained  five  or  six  liver-cells. 

Outside  the  lobules  there  were  narrow  processes 
of  fibrous  tissue  which  proceeded  from  the  portal 
sheaths.  As  a  rule,  they  completely  separate  the 
lobules  from  one  another,  and  were  altogether  absent  in 
many  parts  of  the  section,  whereas  the  intercellular 
network  was  everywhere  present,  better  developed, 
and  equallv  distributed  throughout  every  part  of  the 
lobules  ;  the  conclusion  to  be  drawn  from  this  is,  that 
the  development  of  intercellular  fibres  occurs  indepen- 
dently  and  previous  to  the  proliferation  of  the  portal 
sheaths. 
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The  condition  of  the  liver-cells  gave  evidence  of 
irritation  proceeding  to  degeneration.  These  effects 
were  found  in  sections  taken  from  all  parts  of  the 
liver,  and  were  as  well  marked  in  the  central  as  in 
the  peripheral  portions  of  the  lobules.  Most  of  the 
liver-cells  appeared  normal,  in  many  signs  of  irritation 
we"e  present — marked  granularity  of  the  protoplasm 
and  multiplication  of  the  nuclei,  some  were  completely 
destroyed.  These  changes  occurred  in  whole  groups  of 
cells,  or  in  one  or  more  cells  of  a  group,  the  other  cells 
being  healthy  or  less  affected. 

In  the  proliferating  tissue  of  the  portal  sheaths 
numerous  bile-ducts  were  visible.  These  were  also 
found  at  the  periphery  of  lobules,  where  no  inter- 
lobular fibres  existed,  and  were  also  present  within 
the  lobules. 

From  the  above  description  of  the  changes  found 
in  the  livers  of  these  children,  it  is  evident  that  the 
disease  presents  many  peculiar  features.  It  will,  I 
think,  be  acknowledged  that  it  differs  from  all  the 
forms  of  cirrhosis  of  the  liver  described  in  European 
medical  literature.  It  certainly  more  closely  resembles 
the  variety  known  as  biliary  cirrhosis,  but  fiom  this 
also  it  differs  in  so  many  important  features  that  we 
are  justified  in  describing  it  as  a  form  of  biliary 
cirrhosis.  As  I  hiive  before  remarked,  a  more  correct 
name  would  be  intercellular  cirrhosis. 

For  the  purpose  of  tracing  the  course  of  the  changes, 
and  to  determine  in  what  constituent  of  the  liver  the 
morbid  process  begins,  it  will  be  found  that  No.  5  is  of 
more  importance  than  any  of  the  first  four  cases.  In  the 
latter  the  disease  has  so  far  advanced,  and  the  dis- 
organization of  the  liver-tissue  is  so  great  that  the  normal 
appearances  are  completely  destroyed  ;  and  consequent- 
ly it  is  impossible,  from  an  examination  of  these 
livers  alone,  to  attempt  to  trace  the  steps  of  the 
disease,  but  when  taken  in  conjunction  with  No.  5, 
they  afford  much  assistance. 

From  the  appearances  found  in  case  5,  it  is,  I  think, 
placed  beyond  doubt  that  the  liver-cells  have  been 
subjected  to  the  action  of  some  substance  which 
induces  in  itation,  leading  to  degeneration.  What  this 
substance  may  be  I  do  not  now  attempt  to  discuss  ;  its 
effects  are  unmistakable,  and  are  clearly  shown  in 
sections  from  all  parts  of  the  liver  of  case  5.  In  the 
first  four  cases,  the  liver-tissue  is  almost  entirely 
destroyed  ;  and  as  there  is  an  enormous  quantity  of 
fibrous  tissue  present  everywhere,  the  condition  of  the 
liver-cells  might  be  attributed  to  the  pressure  of  the 
fibres.  This  explanation,  however  correct  it  may  be 
for  cirrhosis  of  the  ordinary  portal  type,  does  not  ex- 
plain the  appearances  found  in  the  form  of  biliary 
cirrhosis  now  under  discussion,  as  will  appear  from  a 
consideration  of  the  follov-'ing  facts.  The  intercellular 
fibres  are  not  applied  closely  around  the  cells,  but  form 
an  open  network,  in  which  the  degenerated  cells  occupy 
only  a  small  portion  of  the  spaces  ;  the  destruction  has 
begun  in  case  5,  in  which  the  new  formation  within 
the  lobules  consists  of  loosely  arranged  delicate  fibres 
containing  many  nuclei  and  supplied  with  large  capil- 
lary vessels  distended  with  blood  ;  the  portal  sheaths 


are  only  slightly  involved,  and  the  interlobular  bands, 
where  present,  are  composed  of  fine  fibres,  infiltrated 
with  numerous  sound  cells.  Moreover,  the  destruction 
of  the  liver-cells  occurs  in  all  parts  of  the  lobules  ;  and 
in  some  groups,  healthy  and  degenerated  cells  are 
found  side  by  side.  These  appearances  could  not  be 
brought  about  by  the  pressure  of  the  newly-developed 
fibres. 

The  following  explanation  appears  to  account  in  a 
satisfactory  manner  for  the  changes,  and  to  be  proved 
by  evidence  derived  from  an  examination  of  these 
livers,  and  also  to  be  sujjported  by  the  known  course 
of  events  in  other  organs  and  tissues  of  the  body  when 
subjected  to  long-continued  irritation. 

The  disease  is  due  to  the  action  of  an  irritant  which 
primarily  attacks  the  liver-cells,  inducing  the  described 
changes  in  them.  The  effects  of  this  irritant  are  not 
confined  to  the  liver-cells,  its  presence  in  the  liver 
leads  to  stimulation  and  proliferation  of  the  connective 
tissue-elements,  with  the  result  that  there  is  produced 
a  network  of  fibres  within  the  lobules.  At  a  later 
period,  the  process  of  proliferation  extends  to  the  por- 
tal sheaths  and  interlobular  bands  of  fibres  are  formed. 
Tliat  a  destructive  irritation  occurring  in  the  highly 
specialized  elements  of  an  organ  may  be  accompanied 
by  proliferation  of  the  more  simple  elements  is  well 
known  and  constantly  seen  in  all  organs  and  tissues 
of  the  body  ;  I  need  only  mention  the  nervous  system, 
in  which  we  find  fibrous  tissue  is  formed  when  the 
special  cells  are  destroyed  ;  a  similar  process  is  seen 
in  muscle  and  in  other  tissues. 

Another  feature  of  the  disease,  and  one  which  I 
shall  erdeavour  to  show  to  be  of  the  greatest  impor- 
tance, is  the  multiplication  of  the  bile-ducts.  This 
process  appears  to  begin  early  ;  it  is  well  marked  ia 
case  5,  though  the  number  of  ducts  is  small,  compared 
with  the  number  seen  in  sections  from  the  other  cases. 
In  the  article  in  the  Scientific  Memoirs,  I  have  given 
a  detailed  description  of  the  bile- ducts  and  drawn 
attention  to  their  presence  within  the  lobules  among 
the  liver-cells  ;  I  have  also  shown  that  the  duc'"s  were 
most  numerous  in  those  parts  of  a  section  in  which  the 
liver-cells  were  destroyed,  and  it  seemed  to  me  that  this 
fact  pointed  to  the  formation  of  bile-ducts  being  in 
proportion  to  the  destruction  of  the  liver-cells.  I  was 
unable  to  offer  any  explanation  of  the  fact.  It  is  evi- 
dent from  a  consideration  of  the  nature  of  the  bile-duets 
that  we  cnnnot  proceed  to  explain  the  development  of 
proliferative  activity  in  them  as  being  exactly  similar 
to  the  formation  of  fibrous  tissue. 

Professor  Paltauf,  after  careful  examination  of  speci- 
mens of  my  seven  cases,  came  to  the  conclusion  that 
the  proliferation  of  the  bile-ducts  v\as  connected  with 
the  reformation  of  the  liver-tissue,  and  was,  therefore, 
a  curative  process.  In  thi.i  opinion  Professor  Kundrat 
agi-eed  ;  and  they  considered  it  the  most  interesting- 
feature  of  the  specimens,  as  it  showed — what  had  never 
before  been  observed—  that  a  regeneration  of  liver-tissue 
can  occur  in  the  course  of  a  disease.  Regeneration  of 
the  liver-tissue  has  been  proved  to  occur  in  animals 
subjected  to  experiment  with  the  view  of  determining, 
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this  point  ;  it  has  also  been  shown  to  follow  removal 
of  portions  of  the  human  liver  for  surgical  purposes, 
but  until  seen  in  sections  of  the  livers  of  these  children 
it  had  not  been  known  to  occur  in  disease. 

The  process  of  regeneration,  as  it  occurs  in  these 
livers,  is  on  exactly  the  same  lines  as  those  followed 
in  the  development  of  the  liver  in  foetal  life,  except  that 
flie  starting  point  is  the  pre-existing  bile-ducts.  These 
proliferate,  multiply,  give  off  branches  from  which 
masses  of  liver-cells  are  formed.  In  my  specimens 
the  whole  process  can  be  traced  without  much  difficul- 
ty, especially  in  some  of  the  sections,  particularly 
those  of  case  5  and  of  my  last  two  cases  ;  in  fact,  Pro- 
fessor Paltauf,  in.  speaking  of  one  of  the  latter,  said 
the  process  has  so  far  advanced  that  the  disease  was 
nearly  cured,  and  he  confidently  predicted  that  cases 
of  recovery  would  be  found  to  be  much  more  frequent 
than  I  had  represented. 

The  importance  of  the  process  of  regeneration  lies 
in  the  encouragement  which  it  gives  us  in  treating  the 
disease.  If  what  I  have  described  on  the  authority  of 
two  of  the  greatest  pathologists  in  Europe  be  correct, 
we  may  re  isonably  look  forward  to  being  able  to  save 
a  considerable  percentage  of  the  children  affected  with 
this  disease.    Of  course,  success  can  only  be  expected 
when  the  patient  is  seen  early  and  treated  until  all 
signs  of  the  disease  have  disappeared.    No  doubt  some 
cases  are  hopeless  from  the  first.      1  have  known  of 
instances  in  which  the  disease  ran  its  course  in  a  few 
weeks,  and  in  these  the  destruction  of  the  liver-tissue 
proceeds  with  such  rapidity  that  there  is  no  time  for 
regeneration  to  take  place.    But  in  cases  of  the  ordin- 
ary type,    we  can  expect  by   careful   treatment  to 
diminish  the  strain  on  the  liver  and  to  keep  the  patient 
alive  until  regeneration  of  the  degenerated  cells  has 
occurred.    Of  course    the   principal   point  to  which 
treatment  must  be  directed    is  to  removing  the  cause 
which  sets  up  the  destructive  process  in  the  liver-cells. 
In  a  paper  communicated  to  the    Calcutta  Medical 
Society  in  1889,  I  put  forward  the  view  that  the  dis- 
ease was  due  to  food.    I  arrived  at  this  conclusion  after 
a  careful  consideration  of  all  the  aspects  of  the  disease 
had  led  me  to  reject  all  the  usual  causes  of  cirrhosis  of 
the  liver  in  adults,    alcohol,   syphilis    and  malaria. 
The  first  of  these  may  be  dismissed  at  once.  Syphilis 
requires  more  consideration  ;  but  apart  from  the  state- 
ments of  parents,  there  are  the  following  facts  against 
it  being  the  cause — in  not  one  of  the  many  cases  seen 
by  me  and  in  none  of  the  seven  in  which  I  obtained  a 
post-mortem  examination  could  I  find  a  single  sign  of 
syphilis.  Moreover,  on  putting  the  question  to  Profes- 
sor Paltauf,  he  declared  positively  that  the  disease  was 
not  syphilitic. 

Whei>  we  come  to  discuss  malaria  as  a  cause,  we  are 
met  with  the  difficulty  that  malaria  is  found  in  all  parts 
of  this  country.  On  the  other  hand,  this  form  of  biliary 
cirrhosis  occurs  most  frequently  in  large  towns  where 
malaria  is  less  intense  than  in  country  districts  ;  fur- 
ther, there  is  a  distinct  type  of  malarial  liver  charac- 
terized by  enlargement,  and  the  presence  of  a  large 
quantity  of  pigment  in  the  liver- cells  without  any  mark- 


ed signs  of  degeneration  ;  and  if  fibrous  tissue  is 
present,  as  occurs  in  some  cases,  it  takes  the  form  of 
cirrhosis  of  the  ordinary  type. 

I  see  no  reason  to  depart  from  the  view,  originally 
put  forward  in  the  paper  referred  to,  that  the  disease 
is  due  to  some  substance  derived  from  the  stomach  or 
intestines.  It  is  probable  that,  as  a  consequence  of 
improper  food  and  faulty  digestion,  substances  of  an 
irritant  quality  are  developed,  which,  when  carried  to 
the  liver,  act  on  the  liver-cells.  Physiologists  teach 
that  one  of  the  functions  of  the  liver-cells  is  to  remove 
deleterious  substances  from  the  blood.  And  it  is  con- 
ceivable that  in  this  disease  of  the  liver,  the  substances 
may  possess  such  qualities,  or  be  present  in  such  quan- 
tities, that  they  set  up  irritation  and  degeneration  of  the 
liver-cells  and  bring  about  the  disease  which  I  have 
described  as  a  form  of  biliary  cirrhosis. 

In  conclusion,  the  main  facts  of  the  disease  may  be 
briefly  stated  as  follows  : — 

1.  It  is  a  disease  which  prevails  among  young  chil- 
dren in  Calcutta,  and  probably  other  parts  of  India. 

2.  It  is  essentially  and  primarily  a  disease  of  the 
liver-cells  which  undergo  irritation  and  degeneration. 

3.  The  development  of  fibrous  tissue  occurs  first 
within  the  lobules,  constituting  an  intercellular  cirr- 
hosis. 

4.  At  a  later  period,  the  portal  sheaths  are  affected 
and  interlobular  bands  are  produced. 

5.  The  proliferative  activity  of  the  bile-ducts,  which 
results  in  the  formation  of  numerous  new  ducts,  is  a 
process  having  for  its  object  the  reformation  of  the 
destroyed  liver-cells,  and  therefore  curative. 

6.  The  cause  of  the  disease  is  probably  some  irritant 
generated  in  the  stomach  or  intestines  as  the  result  of 
imperfect  digestion  or  improper  food. 
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Under  this  title,  I  venture  to  lay  before  you  some  facts 
connected  with  what  I  may  call  a  new  disease,  which 
has  lately  appeared  among  the  children  of  certain 
classes  in  Calcutta  and  other  parts  of   Lower  Bengal. 
On  account  of  its  generally  unsuccessful  treatment 
and  fatal  termination,  it  has,  of  late,  drawn  considerable 
attention  and  been  the  subject  of  serious  thought  in  the 
minds  of  medical  practitioners  and  the  general  public. 
I  call  it  a  new  disease,  because  it  has  not  yet  been 
treated  in  any  of  the  current  books  on  practice  of 
medicine.    The  short  descriptions  that  have  appeared 
in  some  of  the  recent  medical  works  of  a  similar  liver 
complaint  are  veiy  vague  and  imperfect,  and  they  do 
not  seem  to  refer  exactly  to  the  particular  disease  now 
under  discussion.    It  also  escaped  the  observation  of 
early  European  practitioners,  who,  in  most  subjects, 
have  left  behind  valuable  records   of    their  Indian 
experience,  and  until  twenty  years  back  it  scarcely  drew 
the  attention  of  our  old   and  experienced  medical 
brethren.     The  literature  on    the  subject    of  this 
disease  is,  therefore,  still  very  meagre. 


BILIARY  CIERHOSIS  OF  CHILDREN. 


449 


The  peculiar  features  of  the  flisease  are  that  its  onset  is 
insidious  ;  tliat  it  usually  prevails  among  infants  under 
the  ag-e  of  one  year  ;  that  it  seldom  attacks  children 
after  they  have  passed  the  third  year.  The  attack  gene- 
rally commences  on  the  seventh  or  the  eighth  month, 
chiefly  at  the  period  of  dentition  or  the  mother's  next 
conception.  The  children  of  some  parents  are  particu- 
larly liable  to  the  disease.  In  one  family,  I  have 
observed  fourteen  children  of  the  same  parents  die  one 
after  the  other.  Cases  of  attack  on  the  third  or  fourth 
month,  or  even  a  few  days  immediately  after  birth  of 
the  chilli,  have  also  been  noted.  Children  in  Calcutta, 
as  well  as  in  the  Districts  of  Hengal,  whether  malarious 
or  non-malarious,  are  equally  subject  to  it.  It  makes 
no  difference  between  the  children  of  the  intemperate, 
the  sober,  or  the  teetotaller.  It  spares  neither  rich  nor 
poor,  though  the  well-fed  children  of  the  wealthy  and 
middle  classes  are  more  liable  to  it  than  the  ill-fed  children 
of  the  poorer  classes.  Muhammadan  and  Eurasian 
children  suffer  less  than  the  Hindus.  Hardly  any 
cases  are  seen  among  Europeans.  Children  who  were 
never  put,  or  put  for  a  short  time  only,  to  the  mother's 
breast,  and  fed  with  cow's,  goat's  or  ass's  milk,  or  with 
different  kinds  of  artificial  food,  enjoy  no  immunity  from 
this  disease.  In  those  families  where  the  disease  prevailed, 
.1  noticed  a  few  children  escape  apparently  from  being 
nourished  by  healthy  wet-nurses.  "When  the  disease 
was  first  noticed  in  Calcutta,  more  cases  were  found 
among  male  than  among  female  children  ;  but  of  late 
the  proportion  seems  to  be  less,  and  more  female 
children  lhan  formerly  now  come  under  the  notice  of 
practitioners.  Still,  [  point  this  out  as  a  peculiar 
feature  of  the  disease.  Another  peculiarity  noticed  is 
that  the  female  children  mostly  attacked  are  usually  the 
first-born  of  the  parents  who  are  necessarily  the  objects 
of  great  care  in  a  family. 

It  has  been  observed  that  a  female  child  escapes  the 
malady  after  the  successive  deaths  of  several  males  that 
preceded  her,  though  again  the  next  male  child  succumbs 
to  it.  Children  of  very  healthy  parents  are  not 
exempt,  and  the  disease  appears  to  be  quite  unconnected 
with  long  standing  purulent  discharges,  scrofula,  syphi- 
lis, malarious  fever,  or  .my  chronic  constitutional 
disease.  In  a  family  of  several  brothers  living  in  the 
same  house  and  under  exactly  the  same  conditions  as 
regards  food,  it  is  rare  to  find  the  children  of  more 
than  one  of  the  brothers  affected  with  the  disease. 
In  one  family  of  three  brothers  living  together  under 
the  Hindu  family  system,  one  brother  lost  fourteen 
children,  most  of  whom  died  about  one  year  old,  while 
the  ten  children  of  the  other  brothers  remained  quite 
healthy.  This  is  the  rule,  but  exceptional  cases  have  come 
under  observation  in  which  the  children  of  two  brothers 
living  together  were  affected  by  the  disease  ;  of  the 
children  of  a  brother  and  a  sister  living  apart  being 
attacked  ;  ai\d  of  the  children  of  two  sisters  living  in 
different  families  having  suffered  from  the  disease. 
It  has  also  been  noticed  that  in  some  cases  the  later 
children  of  some  parents  escape  the  disease  after  the 
earlier  ones  have  one  and  all  died  of  it.  The  enlarge- 
ment of  the  liver  is  gradual,  and  is  unattended  with  pain. 


The  subsequent  contraction  is,  however,  rapid.  The 
termination  is  generally  fatal,  death  being  mostly  due 
to  cholsemia.  The  disease  runs  its  course  from  three  to 
twelve  months,  though  one  case  has  been  known  to  end 
fatally  within  a  fortnight  of  the  attack,  and  the  patients 
in  two  other  cases,  which  came  under  my  observation, 
lingered  on  for  three  years,  and  in  these  cases  change 
of  climate  was  tried  in  vain.  In  my  experience,  out 
of  about  400  cases  only  six  recovered.  The  diagnosis 
in  the  case  of  three  is,  however,  open  to  doubt.  Of  the 
remaining  three,  one  child  was  sent  out  for  change  at  the 
very  commencement  of  the  disease,  and  two  recovered 
after  the  first  symptom?  had  been  fully  manifested,  but  in 
none  of  these  cases  was  there  persistent  jaundice,  which 
in  my  experience  is  a  fatal  sign. 

In  1877,  a  few  cases  came  under  my  observation. 
All  these  patients  were  in  the  last  stage  of  cholsemia, 
with  contracted  liver,  ascites  and  oedema  of  hands  and 
feet.  I  took  some  of  these  cases  for  malarious  enlarge- 
ment followed  by  cirrhosis  of  the  liver.  During  the  next 
two  years,  I  carefully  watched  a  few  more  cases. 
I  found  the  liver  hard  and  resistant  to  the  touch,  and 
the  enlargement  was  great,  but  accompanied  with  little 
or  no  pain,  and  slight  fever.  At  the  last  stage,  jaundice 
set  in,  the  liver  gradually  contracted,  and  the  little 
patients  died  from  bile-poisoning.  The  disease  was 
then  supposed  to  be  some  form  of  degenerative  liver  of 
children  and  was  called  "  amyloid,  fatty  or  infantile 
liver."  Since  that  time  I  had  occasion  to  notice 
numerous  cases  of  this  kind,  and  the  disease  seems 
to  be  spreading,  not  only  in  Calcutta,  but  also  in  the 
districts,  as  cases  are  frequently  brought  to  town  for 
treatment.  I  consulted  several  leading  and  eminent 
physicians,  both  European  and  Indian,  but  none  were 
able  to  throw  much  light  on  the  diagnosis  and  treatment 
of  this  serious  malady.  Since  1887,  a  number  of  cases 
were  brought  before  the  meetings  of  the  Calcutta 
Medical  Society,  and  papers  read  and  the  subject  fully 
discussed,  but  until  recently  no  definite  solution  was 
arrived  at  regarding  the  true  nature  of  the  disease. 
Parental  objection  and  caste-prejudice  stood  in  tl  e  way 
of  a  thorough  and  extended  investigation  into  the 
nature  of  the  disease  by  post-mortem  examination  in  well 
authenticated  cases.  Medical  science,  therefore,  is  indebt- 
ed to  Surgeon-Major  J.  B.  Gibbons,  who,  as  P  rofessor 
of  Pathology  in  the  Medical  College,  Calcutta,  always 
took  an  active  interest  in  the  disease,  and  availed  himself 
of  the  opportunity  to  hold  post-mortem  examinations  in 
few  hospital  cases  which  led  to  the  discovery  that  the 
disease  is  a  forin  of  biliary  cirrhosis,  presenting  features 
which  distinguish  it  from  diseases  of  a  similar  nature 
described  in  medical  books.  Since  that  time  the  medical 
profession  has  termed  it  biliary  cirrhosis  of  children. 
The  disease  may  be  defined  now  as  a  painless  enlarge- 
ment of  the  liver,  hard  and  resistant  to  the  feel,  beginning 
with  slight  fever,  occurring  In  children  only  and 
terminating  almost  invariably  in  death. 

The  onset  of  the  disease  is  so  very  insidious  that, 
as  a  rule,  nothing  is  noticed  by  the  parents  until  the 
liver  has  attained  a  considerable  size.  To  my  knowledge, 
qualified  medical  men  of  considerable  experience  failed 
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to  detect  the  disease  at  the  early  stage  in  cases  even  of 
their  own  children.  The  early  symptoms  which  attract 
the  mother's  notice  are  nausea,  occasional  vomiting, 
sallow  complexion,  warmth  of  hands  and  feet,  and  a 
certain  amount  of  constipation  with  straining  at  stools. 
The  child  also  refuses  food,  gets  irritable,  loses  its 
cheerfulness,  wishes  to  lie  down  on  damp  ground  and 
gets  a  little  fever  towards  night  or  early  in  the  morning. 
Some  thirst  also  is  noticed.  A.  slight  icteric  tinge  is  also 
sometimes  observed  in  the  eyes. 

Knlargement. — When  the  child  is  brought  under  a 
physician's  observation,  the  liver  appears  enlarged,  at 
times  so  considerably  that  it  extends  as  far  as  the  umbili- 
cus or  even  beyond  it  to  the  iliac  crest.  The  anterior 
margin  of  the  liver  is  well  defined,  prominent  at  first,  and 
feels  smooth  and  rounded  ;  gradually  it  becomes  thinner, 
assuming  the  shape  of  a  knife-back-edge,  and,  at  the 
last  stage  of  the  disease,  it  can  be  grasped  by  the 
fingers.  The  enlargement  is  uniform,  the  liver  being 
hard  and  resistant ;  painless  first,  but  slightly  painful 
when  jaundice  supervenes.  The  left  lobe  generally 
enlarges  first,  sometimes  reaching  as  far  as  the  spleen, 
which  also  in  most  cases  enlarges  simultaneously. 
Occasionally  the  right  lobe  enlarges  so  much  that  its 
anterior  border  overlaps  the  left  lobe  and  the  notch 
between  the  lobes  is  so  displaced  to  the  left  as  to  be 
mistaken  for  the  hilum  of  the  spleen.  At  this  stage  the 
liver  goes  on  enlarging,  gradually  filling  up  the  ab- 
domeu,  which  bulges  out,  the  superficial  veins  becoming 
prominent.  As  the  liver  enlarges,  the  child  becomes 
more  markedly  ill,  with  fever,  loss  of  appetite,  more 
pronounced  jaundice,  accumulation  of  fluid,  etc. 

General  appearance. — The  general  appearance  of  the 
patient  presents  no  marked  change  in  the  early  stage 
of  the  disease.  After  a  short  time  the  features  exhibit 
a  dusky  appearance  ;  later  on  the  skin  becomes  harsh 
and  dry  ;  the  complexion  slightly  yellow  ;  the  feet  and 
hands  may  become  puffy  :  this  last  symptom  usually 
disappears  after  a  few  days,  but  returns  again. 

Spleen — is  generally  hard  and  enlarged,  but  not  to  a 
considei'able  extent. 

Constipation  -  is  a  well-marked  obstinate  symptom. 
The  stools  are  yellowish  at  first,  then  clayey  and 
muddy,  and  lastly  whitish  and  devoid  of  bile. 

Urine — at  the  commencement  is  clear,  but  gradually 
becomes  bile-tinged,  and  lastly  deep  yellow,  saflFron- 
coloured,  the  stain  of  which  does  not  disappear  on 
washing.    There  is  no,  or  very  little,  perspiration. 

/ewr —is  slight  at  the  beginning,  but  it  increases 
with  the  progress  of  the  disease,  and  the  maximum  is 
reached  when  the  jaundice  is  pronounced.  There  is 
no  shivering  or  ague  with  the  fever  ;  in  some  cases 
it  remains  continuous,  while  in  a  few  it  only  appears 
late  with  the  jaundice. 

Ascites.—ln  some  cases  a  certain  amount  of  fluid 
accumulates  in  the  peritoneal  cavity,  with  oedema  of 
hands  and  feet. 

Jaundice. — The  most  important  symptom  as  regards 
prognosis  is  the  appearance  of  jaundice.  In  the  early 
stage,  a  slight  discolouration  of  the  body  may  occur, 
but  this  is  not  to  be  confounded  with  the  deep  and 


persistent  jaundice  which  attends  the  later  stage  of  the 
disease.  At  this  time  the  whole  body  gets  discoloured 
and  the  conjunctivae  become  bile-staiued.  The  onset 
of  the  intense  and  persistent  jaundice,  which  occurs  in 
the  later  stage  of  the  disease,  is  a  symptom  of  the 
gravest  import. 

Contraction  of  tlie  liver. — After  the  appearance  of  the 
jaundice,  the  size  of  the  liver  begins  to  undergo  dimi- 
nution. In  a  few  cases,  I  have  observed  the  contraction 
so  very  rapid  that  in  forty-eight  hours  it  has  come  up 
from  the  umbilicus  to  the  inside  of  the  costal  arch. 
This  contraction  has  often  been  mistaken  for  a 
favourable  symptom. 

Etiology. — The  main  cause  of  this  serious  malady  is, 
I  believe,  unwholesome  food  and  faulty  digestion.  The 
milk,  either  of  the  mother  or  of  the  cow,  is  the  principal 
article  of  food  for  our  infants.  Muhammadans  and 
Eurasians  feed  their  children  occasionally  with  animal 
broth.  The  Hindu  mother  always  nourishes  her 
children  from  her  own  breast,  and  it  is  among  the 
Hindus  that  the  disease  is  most  prevalent. 

First,  as  regards  the  motJters  milk. — The  practice 
is  not  uncommon  for  a  motlier  in  a  state  of  pregnancy 
to  suckle  her  child.  Her  system  must  then  be  under- 
going a  change,  rendering  her  milk  quite  unfit  for  the 
child  in  arms.  The  double  strain  to  which  she  is 
subjected  may  also  contribute  to  a  further  deterioration 
of  the  nourishment  she  can  aflFord  at  this  time.  Indeed 
numerous  cases  have  been  noticed  of  children  being 
attacked  with  the  disease  immediately  after  her  next 
pregnancy,  specially  in  cases  when  the  children  of  the 
same  parents  died  one  after  the  other  of  this  malady. 
In  the  case  of  one  family  in  which  fourteen  children  suc- 
cessively died  of  this  disease,  I  was  able  to  clearly 
establish  this  point.  The  mother  usually  became 
pregnant  from  six  to  twelve  months  after  each  delivery, 
but  still  continued  to  suckle.  Within  a  short  time,  the 
.  signs  of  the  disease  used  to  appear  in  the  suckling 
child.  As  I  have  noticed  this  fact  in  many  other 
cases,  I  am  inclined  to  attach  very  gi-eat  importance 
to  it  as  one  of  the  potent  causes  of  the  disease.  I  am 
also  of  opinion  that  the  Bengali  race,  specially  the 
females  of  the  middle  and  the  richer  classes,  are 
gradually  undergoing  degeneration,  and  getting  indolent, 
dyspeptic  and  enfeebled  by  early  marriage  and  prema- 
ture and  frequent  pregnancies.  All  circumstances 
which  tend  to  lower  the  mother's  health  equally  tell 
against  the  health  of  the  children  born  of  her.  A 
healthy  child  cannot  be  expected  from  an  unhealthy 
mother. 

Second,  as  regards  ccw^s  milk. — This,  the  next  best 
diet  of  our  infants,  is  so  much  adulterated  in  large 
centres  of  population  that  it  may  be  pronounced  as 
quite  unsuitable  for  infant  food.  Besides  adulteration 
of  the  milk,  the  covfs  are  kept  in  sheds,  and  fed  on 
refuse  and  other  unwholesome  food-substances.  Great 
carelessness  also  prevails  in  the  matter  of  keeping  the 
milk.  The  vessels  are  not  properly  cleaned,  and 
stale  milk  is  often  sold  as  fresh.  In  feeding  the  child 
with  cow's  milk,  even  the  parents  themselves  do  not 
take  sufficient  care  as  regards  the  quality  of  the  sub- 
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stance  used.  Stale  milk  is  given  to  the  child  late 
at  night  or  early  in  the  morning,  and  the  unsuitability 
of  the  milk  due  to  a  difierence  in  the  age  of  the 
calf  and  that  of  the  child  is  never  taken  into  consi- 
deration. . 

Irregularity  in  feeding  and  over-feeding.— 
regularity  is  observed  in  feeding  the  child.  When- 
ever it  cries  or  gets  cross,  in  order  to  pacify  it,  a 
certain  amount  of  milk  is  poured  down  its  throat, 
Male  children,  who  are  generally  the  objects  of  great 
solicitude  in  a  Hindu  household,  are  over-fed  with 
pure  cow's  milk,  under  the  impression  that  it  would 
make  them  robust  and  healthy,  and,  as  stated  before, 
the  disease  is  more  prevalent  among  males. 

The  primary  cause  of  the  disease  may,  therefore,  be 
safely  stated  as  mal-assimilation. 

Predisposition. —  There  also  appears  to  be  a  predis- 
position in  many  cases.  This  predisposition  seems  to 
be  inherited,  as  is  proved  by  cases  in  which  the  children 
get  the  disease  only  a  few  days  after  birth  ;  by  successive 
deaths  of  a  number  of  children  in  the  same  family,  in 
spite  of  all  the  precautions  taken  under  the  best  medical 
advice ;  and  by  its  occurrence  among  children  of  uterine 
brothers  and  sisters. 

In  support  of  the  above  arguments,  I  will  now  cite 
only  a  few  of  the  numerous  cases  that  came  under  my 
immediate  observation  : — 

(1)  A,  present  age  52,  has  been  the  father  of  eighteen 
children  by  the  same  wife,  all  dead.  Of  the  first  four  the 
cause  of  death  is  uncertain,  and  the  next  three  are  sup- 
posed to  have  died  of  biliary  cirrhosis,  but  I  cannot  be 
positive  about  them.  I  can,  however,  certify  that  the 
remaining  eleven  died  of  biliary  cirrhosis. 

Neither  among  the  father's  nor  the  mother's 
relations  hav6  any  of  the  children  shewn  the  disease. 
The  wife's  father  is  dead  but  her  mother  is  living.  The 
wife  enjoyed  good  health  until  recently,  when  she  began 
to  suffer  from  dyspepsia.  She  was  married  at  the  age  of 
11  and  her  first  child  was  born  when  she  was  13.  She 
had  altogether  eighteen  children,  no  miscarriage.  The 
children  were  born  at  intervals  of  15  to  24  months,  and 
lived  to  the  average  age  of  12  months  ;  only  one  child 
reached  the  age  of  2^  years.  Neither  A  nor  his  wife  ever 
suflfered  from  syphilis,  scrofula,  or  rickets.  1  saw  the 
last  fourteen  children  and  am  positive  that  eleven  of  them 
died  of  biliary  cirrhosis.  Some  of  these  succumbed  shortly 
after  the  disease  appeared;  others  lingered  for  a  year 
or  more.  The  average  duration  of  the  disease  was 
about  six  months.  Death  as  a  rule  occurred  with 
well-marked  signs  of  cholsemia,  after  the  contraction 
of  the  enlarged  liver  had  begun. 

(2)  Tiie  history  of  another  family  illustrates  wejl 
some  of  the  peculiar  features  of  the  disease.  B,  a  quali- 
fied medical  man,  resident  of  Calcutta,  some  years  ago 
left  his  wife  and  family  in  his  village  home  in  a  malari- 
ous district.  His  wife  had  altogether  thirteen  concep- 
tions. Numbers  1  and  2  miscarried;  3  and  4  still-born; 
fifth,  a  female  child,  died  of  fever  with  enlarged  liver  and 
jaundice.  This  occurred  some  years  ago  before  the 
subject  of  infantile  liver  attracted  attention,  and  the 
death  was  attributed  to  malaria.    Nos.  6   and  7,  twins, 


both  males  :  one  died  immediately  after  birth  ;  the  other 
got  enlarged  liver  with  jaundice  and  was  removed  to 
Calcutta  for  treatment,  where  the  family  have  lived  ever 
since.  The  disease  of  the  child  was  now  diagnosed  as  in- 
fantile liver  ;  it  died  on  the  fifteenth  month.  The  eighih 
child,  a  daughter,  was  born  in  Calcutta,  and  was  nourish- 
ed by  the  mother  :  she  is  healthy,  now  married.  The 
ninth  was  a  son,  nourished  by  the  mother,  who  died  of 
biliary  cirrhosis,  though  the  disease  was  recognized  early 
and  every  effort  made  to  save  him,  including  change  of 
climate.  The  tenth  child,  also  a  boy,  was  never  given 
the  mother's  breast  but  was  suckled  by  a  healthy  rela- 
tive, who  happened  to  have  been  delivered  at  the  time 
aud  who  had  sufficient  nourishment  for  both  children. 
This  boy  is  living  and  quite  healthy.  Abou*'  two  years 
alter  the  birth  of  this  boy,  the  eleventh  child,  another  boy, 
was  born.  He  was  suckled  by  the  mother  and  is  also 
healthy.  One  daughter  (12th)  was  subsequently  born 
and  has  lived.  The  thirteenth  was  still  born  and  the 
fourteenth,  a  daughter,  is  living  and  healthy.  Not  taking 
into  account  the  miscarriages  and  the  still-born,  out  of  a 
family  of  nine  children,  three  died,  two  certainly  from 
biliary  cirrhosis,  the  other  probably  from  the  same  cause. 
As  to  the  history  of  the  parents,  the  father  B  is  not  a  very 
strong  man,  though  never  ill.  At  one  time  he  had 
some  enlarged  glands  on  the  neck  which  suppurated. 
But  he  suffered  from  no  other  disease.  The  mother 
is  a  healthy,  robust  woman.  The  father  had  two  brothers  ; 
one  had  three  children,  of  whom  one  son  died  of  biliary 
cirrhosis. 

(3)  The  following  case  is,  I  think;  of  importance  : — 
Chas  been  married  three  times  By  the  first  wife  there 
was  one  child,  healthy ;  by  the  second  wife  there  was 
one  child,  also  healthy;  by  the  third  wife  he  had  three 
children,  all  of  whom  died  of  biliary  cirrhosis.  C  is 
healthy,  and  his  third  wife  is  healthy  too,  though 
not  very  robust. 

D,  an  assistant  surgeon,  was  married  thrice.  By  his 
first  wife  he  had  one  son  and  one  daughter  ;  both, 
healthy.  His  second  wife  was  childless.  By  his  third 
wife  he  had  six  children  :  first  two  females,  all  healthy. 
The  third,  a  son,  being  the  first  male,  was  given  from 
birth  undiluted  cow's  milk  in  addition  to  mother's 
nourishment.  The  mother  was  a  healthy  woman  and 
had  plenty  of  milk.  This  child  died  of  biliary  cirrhosis. 
The  others  are  healthy. 

(5)  Let  me  cite  one  more  instance.  E  has  two 
wives,  both  have  children.  First  wife's  only  child 
died  of  biliary  cirrhosis.  Second  wife's  children  died 
from  other  causes.    No  child  alive. 

Many  instances  may  be  mentioned  of  the  disease 
having  attacked  the  children  of  only  one  wife  of  the 
same  husband,  while  those  of  the  others  having  enjoyed 
a  perfect  immunity  from  it. 

It  is  difficult  to  diagnose  the  disease  at  its  eaidy  stage. 
But  once  the  first  symptoms  are  developed,  the  gene- 
rally uniform,  painless  enlargement  of  the  liver,  which  is 
firm  and  resistant,  leaves  no  doubt  as  to  the  nature 
of  the  disease.  The  enlargement  becomes  enormous 
and  subsequently  contraction  ensues  with  the  usual 
symptoms  meutioued  before.    It  may  be  stated  here 
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that  the  little  patient  can  be  best  examined  when  it  is 
asleep,  The  disease  may  be  mistaken  for  amyloid 
liver,  but  the  latter  is  very  rare  in  this  country,  and  its 
causes  as  a  rule  are  absent.  The  enlargement  and  the 
progress  of  the  disease,  however,  soon  clear  away  the 
doubt.  From  enlargement  of  the  liver  connected  with 
malaria  it  may  be  distinguished  by  its  occurrence 
among  children  removed  from  ordinary  malarious 
conditions.  It  is  especially  the  disease  of  large  towns 
like  Calcutta,  and  is  easily  distinguished  by  the  absence 
of  features  which  form  the  principal  characteristics  of 
malarious  fever.  The  points  which  differentiate 
biliary  cirrhosis  from  other  liver  disease  of  a  similar 
nature  are  given  by  me  in  detail  in  the  comparative 
tables  published  in  the  report  of  the  proceedings  of 
the  Calcutta  Medical  Society  for  December  1890. 

Duration. — As  said  before,  the  attack  generally 
takes  place  when  the  child  is  less  than  a  year  old.  The 
duration  of  the  disease  is  from  three  to  nine  months, 
death  generally  occurring  from  fifteenth  to  the  eighteenth 
month.  In  exceptional  cases  which  came  under  my 
observation,  death  on  the  one  hand  occurred  within  a 
•couple  of  weeks,  while  on  the  other  hand  the  patient 
lingered  on  for  three  years. 

Prognosis. — The  prognosis  is  extremely  unfavourable 
and  gloomy.  In  my  experience,  out  of  about  400 
cases,  only  six  recovered  but  in  three  of  these  the 
diagnosis  is  open  to  doubt. 

Moi'bid  Anatomy  and  Pathology. — For  an  account 
of  morbid  anatomy  and  pathology  of  the  disease,  I 
would  refer  you  to  the  article  written  by  Dr.  J.  B. 
Gibbons  in  the  "  Scientific  Memoirs,"  Part  VI,  and  to 
the  papers  which  he  read  before  the  Calcutta  Medical 
Society, 

Treatment. — Hitherto  the  results  of  treatment 
have  been  very  unfavourable,  even  with  cases  which 
have  been  under  observation  from  the  early  stage.  I 
believe  these  unfortunate  results  are  mainly  to  be 
ascribed  to  the  difficulty  which  exists  in  having  any 
line  of  treatment  carried  out  in  its  entirety.  I  refer 
specially  to  the  difficulty  in  the  matter  of  food.  I  place 
the  most  reliance  in  a  complete  change  of  diet,  holding 
that  the  disease  is  mainly  due  to  unwholesome  food. 
Much  difficulty  is  experienced  in  getting  the  parents 
to  carry  out  the  instructions  in  this  matter.  When  a 
case  occurs  in  a  suckling  child^  the  first  instruction  given 
is  that  the  mother  should  at  once  stop  giving  her 
breast  to  the  child  and  to  feed  it  with  some  other  food. 
This  is  seldom  carried  out.  The  reasons  for  this  are 
obvious  :  the  child  accustomed  to  suckle  naturally  shows 
a  reluctance  to  take  to  any  other  food,  and  the  mother 
hearing  its  cries  gives  way  and  suckles  it,  notwith- 
standing all  instructions  to  the  contrary.  This  is  spe- 
cially the  case  at  night,  when  the  child  lies  alongside 
its  mothe^. 

As  said  before,  the  treatment  which  I  now  adopt  and 
which  appears  to  offer  the  best  hope  of  success  is  mainly 
dietary.  When  I  see  a  case,  I  enquire  as  to  the  food 
given  to  the  child,  and  generally  make  a  complete 
change  in  this.  I  always  forbid  the  mother's  nourish- 
ment and  substitute  in  the  case  of  young  infants  a 


healthy  wet-nurse,  if  available,  or,  if  not,  a  specified 
quantity  of  pure  cow's  milk  diluted  with  water,  in 
proportion  to  the  age  of  the  child,  and  sweetened  with 
sugar. 

When  I  first  saw  cases  of  this  disease,  I  tried 
different  kinds  of  food. 

I  may  say  that  1  believe  1  tried  every  kind  of  food. 
But  as  I  have  remarked,  the  directions  about  diet  were 
seldom  carried  out  by  the  parents  for  more  than  a  few 
days,  so  that  the  want  of  success  is  not  to  be  attributed 
to  the  line  of  treatment  adopted  in  the  matter  of  food 
but  rather  to  the  failure  in  carrying  out  the  instructions.. 

Tlierapeutical  medicines  have  been  tried  with  the 
view  of  combating  the  morbid  process  going  on  in  the 
liver,  and  for  this  purpose  mercury,  iodide  of  potash, 
hydrochlorate  of  ammonia,  phosphate  of  soda,  etc.,  have 
been  used  in  all  forms,  but  1  cannot  attribute  any  benefit 
to  them. 

To  combat  the  obstinate  constipation,  which  is  a 
marked  feature  of  the  disease,  laxatives  and  cholagogue 
purgatives  have  been  used.  My  experience  is  that  in 
the  early  stage  no  great  difficulty  is  met  with  in  keeping 
the  bowels  open,  and  any  simple  purgative  acts  very 
well  at  this  time.  But  as  the  disease  advances,  it  will 
be  found  that  the  purgatives  used  lose  their  effect  and 
have  to  be  given  in  increasingly  large  doses.  This 
constipation  is  one  of  the  difficulties  which  the  physician 
has  to  overcome.  Of  late,  I  have  been  using  the  freshly 
prepared  juice  of  the  leaves  of  JSyctanthes  Arboi  tristis 
or  the  Siuli  flower  tree,  in  tea- spoonful  doses  taken  in 
early  morning,  and  this  has  usually  acted  well,  though 
when  the  stage  of  marked  jaundice  is  reached,  it,  like 
every  other  drug,  appears  to  be  powerless. 

External  applications  over  the  liver,  such  as  blisters, 
mercurial  ointments,  and  iodine  have  "been  tried,  as 
also  nitro-muriatic  acid,  .packs,  etc.  None  of  these 
seem  to  have  any  influence  on  the  progress  of  the 
disease,  though  at  times  no  doubt  they  may  be  useful. 

Change  of  climate  is  undoubtedly  beneficial  in  the 
early  stage,  but  later  has  no  effect.  Its  influence  is 
probably  due  to  the  improvement  in  general  health. 
On  the  whole,  I  have  found  that  when  the  disease  has 
reached  the  stage  of  persistent  jaundice  and  contraction 
of  the  enlarged  liver  little  benefit  can  be  hoped  for. 
It  is  in  the  early  stage  that  the  change  of  food  and 
improvement  in  general  hygiene  can  be  expected  to  lead 
to  recovery. 


BILIAEY  CIEEHOSIS. 

BY  NIL  RATAN  SIRCAR. 

This  disease  is  characterized  by  enlargement  of  the  liver 
following  disorders  of  digestion,  attended  with  more 
or  less  febrile  symptoms.  At  first  the  food  appears  to 
disagree  with  the  stomach,  thus  causing  vomiting, 
flatulence,  constipation,  or  diarrhoea  with  very  often 
green  stools.  The  liver  soon  becomes  tender  and  en- 
larged, slightly  at  first,  but  increasing  steadily  and 
getting  more  and  more  hardened  by  day.  At 
this  stage  the  bowels  are  almost  always 
constipated,  the  stools  being  deficient  in  bile  and  per- 
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fectly  clay-colom-ed.  Fever,  tliough  sliglit,  persists 
throughout  the  course  of  the  disease,  there  being  usually 
a  morning  rise  and  an  evening  fall.  Gradually 
the  little  patient  loses  flesh.  Later  on  the  liver  contracts 
slightly,  but  never  very  much.  Jaundice  sets  in, 
sometimes  intense  dropsy  makes  its  appearance  in  the 
shape  of  oedema  of  the  legs  and  ascites,  and  the  child 
dies.  About  95  per  cent,  of  those  who  suffer  from  this 
disease  die  of  it  before  completing  their  second  year. 

A  curative  treatment  of  this  obstinate  disease,  when 
it  is  once  established  in  the  system,  is  likely  to  be 
as  futile  as  a  preventive  treatment  is  likely  to  be  success- 
ful. From  what  we  know  as  regards  the  nature  of  the 
disease,  thanks  to  the  researches  of  Dr.  Gibbons,  we  may 
safely  conclude  that,  though  a  recovery  is  not  altogether 
impossible,  yet  it  is  very  difficult  to  bring  it  about. 
The  hepatic  cells,  when  once  atrophied  or  destroyed  by 
the  pressure  of  the  proliferating  bile  channels,  may 
regenerate  under  exceptionally  favourable  circum- 
stances, but  it  is  not  easy  to  secure  this  end.  Till  now, 
therefore,  the  chief  aim  of  treatment  has  been  to 
palliate  symptoms  and  to  arrest  any  f miher  in j  ury  to 
the  liver  cells.  Accordingly,  for  the  last  fifteen  years, 
three  classes  of  medicines  have  been  extensively  used  in 
the  disease — viz.,  cholagogues,  laxative  and  febrifuge 
articles — with  what  result  we  shall  presently  proceed 
to  see. 

Quinins — As  the  disease  is  attended  with  febrile  symp- 
toms throughout  its  course,  and  that  in  a  malarious 
country  qtiinine  has  been  natiirally  extensively  tried  in 
order  to  prevent  as  well  as  to  cure  it,  but  with  only  one 
result,  viz.,  that  it  has  helped  us  to  come  to  the  one 
definite  conclusion,  that  the  disease  does  not  owe  its 
origin  directly  to  malaria,  I  have  tried  it  in  the  very 
early  stages  as  well  as  in  the  later  stages,  but  with  no 
success  whatever.  In  some  cases  it  brings  down  the 
temperature  for  a  short  time  only,  after  which  it 
invariably  goes  up  again.  In  others  it  brings  in  vomit- 
ing, diarrhoea  and  other  symptoms  of  gastric  intestinal 
irritation.  In  all  it  fails  to  cut  off  the  slow  morning 
fever.  I  have  tried  it  in  nearly  two  huudred  cases,  but 
with  no  other  benefit  except  a  little  temporary  reduction 
of  temperature. 

Arsenic. — After  quinine  comes  arsenic  as  the  next 
best  febrifuge.  I  have  tried  it  in  the  liquid  form  in 
fairly  big  doses.  But  it  has  altogether  failed  to  hold 
its  own  against  the  slow  fever  of  infantile  liver, 
affording  further  proof  of  the  non-malarious  nature  of 
the  disease.    In  most  cases  it  is  easily  tolerated. 

Cinchona  bark. — Cinchona  bark,  in  the  shape  of  the 
tincture  of  bark,  is  a  favorite  remedy  with  many  of  our 
eminent  practitioners.  But  the  result  of  treatment 
with  it  is  equally  unsuccessful. 

Salicine. — These  having  failed,  we  have  occasion  to 
have  resort  to  salicine  as  a  febrifuge.  It  has  been 
largely  used,  I  may  say,  almost  in  every  case  in  the  tea 
gardens,  but  with  -very  doubtful  results.  Some  of  our  best 
practitioners  hold  that  it  is  somewhat  efficacious,  but  I 
have  not  witnessed  it  faring  better  than  quinine,  so  far 
as  the  fever  is  concerned.  It  however  produces  no  un- 
pleasant  symptoms. 


Thus  there  is  no  hope  of  cutting  off  the  fever  by  drug- 
ging. The  temperature  may  be  kept  only  under  con- 
trol by  diaphoretic  and  diuretic  medicines,  a  whole 
host  of  which,  viz.,  acetate  of  ammonia,  nitrum  ether, 
nitrate  acid,  nitrate  of  potash,  salicylate  of  soda,  vinum 
antimonise  and  James'  powder,  etc.,  have  been  used  as 
palliatives  with  the  usual  unsuccessful  result.  Ihe  more 
active  modern  diaphoretic,  viz.,  antepyrin,  antefebrin 
and  phenacetin  are  seldom  called  for. 

The  next  class  of  medicine  that  are  used  are  the 
cholagogues.  They  have  a  very  salutary  effect  upon  the 
liver  tissue,  when  used  judiciously,  helping  to  depurate 
the  liver  and  promoting  the  regeneration  of  the  liver 
cells. 

IpL'cacuanha. — The  best  of  the  lot  is  ipecacuanha  whose 
efficacy  in  all  the  stages,  but  particularly  in  the 
early  stage,  is  undeniable.  The  ordinary  ipecacuanha 
acid  soda  powder  is  held  by  many  to  be  almost  a  preven- 
tive to  this  disease.  Under  its  use  the  stools  regain  their 
natural  colour  in  the  early  stage,  the  bile  is  secreted 
profusely,  the  bowels  become  regulated,  the  skin  per- 
forms its  proper  functions,  thus  reducing  the  febrile 
symptom  and  the  child  improves  steadily.  In  the  later 
stages,  however,  it  is  useless. 

Chloride  of  ammonia. — This  medicine  is  used  in  com- 
bination with  laxatives  to  promote  a  healthy  secretion 
of  the  liver.  It  is  also  given  with  nitro-muriatic  acid 
for  the  same  purpose.  But  however  efficacious  it  may 
be  in  other  kinds  of  enlargement  of  the  liver,  its  value 
is  questionable  in  infantile  liver. 

Nitro-miiriatic  Acid — Is  used  both  internally  and 
externally  for  the  purpose  of  depurating  the  liver. 
It  has  not  answered  very  well  in  this  disease  when  it 
has  been  used  internally.  When  used  externally,  how- 
ever, its  value  is  unquestionable,  and  a  profuse  flow  of 
bUe  invariably  follows  the  administration  of  hot  fomen- 
tation with  diluted  nitro-muriatic  acid.  This  is,  indeed, 
one  of  our  best  local  applications. 

Mivcury — Has  been  used  in  these  cases  usually  in 
two  forms,  viz.,  hydrag.  cum  creta  and  hydrarg.  sub- 
ehlor.  These  preparations  regulate  the  bowels  and 
cause  a  healthy  secretion  of  bile  for  the  time  being  ;  but 
no  permanent  good  can  be  expected  from  them,  or  any 
other  preparation  of  mercury. 

Benzoate  of  Soda. — This  salt  is  a  valuable  remedy, 
especially  when  the  attending  fever  is  high  or  when 
there  is  jaundice.  It  is  most  efficaciously  combined  with 
salicylate  of  soda  or  chloride  of  ammonium.  But,  as 
usual,  though  a  very  efficacious  remedy  for  the  time  be- 
ing, no  permanent  good  can  be  expected  from  it.  In 
the  later  stage,  however,  it  is  the  best  medicine  for  the 
jaundice  that  invariably  accompanies  this  disease. 

Antimony — Has  been  extensively  used,  but  with  no 
success.  Some  vegetable  cholagogues,  as  taraxacum, 
euonymin,  podophyllin,  kalmuga,  etc.,  have  been  used 
with  very  good  effect  during  the  early  stage.  Under  their 
influences  the  constipation  is  relieved  and  the  stools 
assume  a  healthy  colour.  But  as  the  disease  progresses 
they  become  more  and  more  useless,  and  they  have 
seldom  any  effect  in  the  later  stages.  Laxatives,  as  rhu- 
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barb,  phosphate  of  soda,  magnesia,  castor  oil,  sodije 
bicarb.,  caseara  sagrada,  glycii'rhiza,  etc.,  have  been 
used  extensively  to  help  the  bowels  to  act.  They  are 
almost  indispensable.  Most  of  these  fail  ultimately. 
Besides  they  can  do  no  permanent  good,  unless  in  the 
very  early  stage. 

Alterative  medicines  are  used  from  time  to  time,  but 
with  no  better  result.  Seven  or  eight  years  ago,  when 
the  natural  history  of  the  disease  was  completely  in  the 
dark,  we  would  rely  upon  iodide,  iodide  of  potassium, 
mercury,  &c.  But  now  most  of  them  have  been  tried 
and  found  wanting.  Potassium  iodide,  however,  is  still 
used  with  beneficial  effect  upon  the  bile-duct.  Calcium 
salts,  and  particularly  calcium  chloride,  has  been  used, 
but  with  very  doubtful  results. 

Amongst  the  external  application  may  be  ment  ioned 
linseed  poultices,  liniment  of  iodine,  blistering  with 
red  iodide  of  mercury  ointment  and  fomentation 
with  diluted  nitro-muriatic  acid.  Of  these  the  last  is 
a  very  good  measure,  and  when  taken  assiduously 
cause  a  healthy  secretion  of  bile,  and  a  reduction  of 
the  size  of  liver  in  some  time.  The  best  counter- 
iri'itant,  however,  is  the  ointment  of  red  iodide  of 
mercury.  But  small  blisters  of  this  substance  are 
applied  successively  over  the  hepatic  region,  and  a 
most  marked  reduction  in  the  size  of  the  liver  is  the 
usual  result.  They  are  applicable  even  in  the  advanced 
stages  when  the  liver  is  hard. 

VVe  now  come  to  the  most  important  department 
of  the  treatment  of  this  disease,  riz.,  that  of  dietary.  A 
proper  selection  of  the  articles  of  diet  would  prevent 
the  disease  in  many  cases,  and  would  arrest  it  in 
others.  I  need  hardly  say  that  I  have  no  sympathy 
with  those  who  hold  that  starvation  is  the  best  dietetic 
treatment  for  infantile  liver.  On  the  other  hand,  a 
sufficient  supply  of  food  is  absolutely  necessary  for  the 
growing  frame  of  infants,  and  particularly  at  the 
time  of  dentition.  At  the  same  time  we  ought  to 
remember  the  origin  of  this  disease  lies  presumably 
in  some  disturbance  of  digestion  caused  by  ingestion 
of  unhealthy  articles  of  diet.  And  the  large  prevalence 
of  the  disease  in  Calcutta  is  due  partly  to  the  supply 
of  bad  milk  in  this  town.  The  ideal  baby's  food,  viz.,  good 
mothers'  milk,  is,  speaking  generally,  not  always  avail- 
able in  Calcutta.  The  particular  defect  in  the  milk 
that  helps  to  bring  about  the  catarrhal  condition  of 
the  stomach  and  the  duodenum  leading  into  irritation 
and  subsequent  inflammation  and  proliferation  of  the 
bile  channels —  it  will  take  a  long  time  to  make 
out.  That  there  exists  such  a  defect  is  borne  out  by 
presumptive  evidence.  Thus  I  have  on  my  records  three 
ladies,  in  one  of  whom  all  the  childi'cn  who  were  fed 
upon  breast  milk  died  of  enlarged  liver ;  whereas  in  the 
two  others,  though  the  elder  children,  fed  upon  breast 
milk,  died  of  the  same  disease,  the  younger  ones,  who 
were  put  upon  artificial  food  soon  after  their  birth, 
have  grown  with  little  trouble  to  fairly  healthy  child- 
hood. We  thus  find  that  it  is  sometimes  necessary  to 
stop  mothers'  milk  to  unfortunate  babies  in  the 
city..  So  long  as  we  are  not  in  a  position  to  determine 
the  exact  deviation  from  the  normal  standard  of  milk 


in  such  cases,  we  shall  not  be  able  to  make  up  the 
defect,  nor  do  we  know  the  cases  in  whom  we  should 
stop  the  milk,  unless  by  previous  bitter  experience. 
This  makes  our  position  extremely  difficult. 

As  a  rule,  however,  we  are  quite  justified  in  assum- 
ing that  mothers'  milk,  even  in  Calcutta,  is  the  health 
diet  for  the  infant,  unless  the  contrary  is  proved ;  and 
then  we  may  cut  it  off  in  particular  cases. 

Coics'  milk. — For  such  infants,  and  for  those  for  whom 
mothers'  milk  is  insufficient,  cows'  milk  is  the  article 
almost  universally  used  in  Calcutta.  This  article,  as 
obtained  from  our  milk  vendors,  is  not  a  very 
innocent  thing  for  the  baby's  stomach.  There  are 
indeed  few  infants  who  do  not  suffer  from  disorder  of 
the  stomach,  liver,  and  bowels,  while  feeding  exclusively 
upon  it.  Constipation,  diarrhcBa,  acid  vomiting, 
flatulence,  green  stools  are  the  ordinary  results  of  feed- 
ing babies  exclusively  upon  unmixed  cows'  milk  in 
Calcutta,  while  enterocolitis  is  not  rare. 

Hence  a  change  of  diet  is  often  necessary.  The 
services  of  wet-nui-ses  are  not  available  here.  Hence 
our  choice  falls  between  milk  of  some  other  cattle  and 
cows'  milk  coiTected  and  modified  by  the  addition  of 
some  malted  preparation.  When  given  in  this  way, 
cows'  milk  is  an  innocent  yet  very  nourishing  article 
of  diet.  Its  chief  probable  defect,  namely,  being  "curdled 
in  thick  solid  masses,  appears  to  be  removed.  I  have  put 
some  infants  upon  cows'  milk  and  Savory  and  Moore's 
food  from  the  date  of  their  birth,  and  they  are  all  doing 
very  well.  As  milk  modified  in  this  way  is  very  easily 
digestible,  it  favours  a  very  suitable  article  of  diet  for 
infants  with  or  without  enlargement  of  the  liver. 

As  the  cows'  milk  available  in  Calcutta  is  not  at  all 
good,  we  are  sometimes  compelled  to  have  recourse  to 
some  preserved  milk.  I  have  often  given  unsweetened 
Swiss  milk  combined  with  Savory  and  Moore's  food  or 
Mellin's  food  to  very  young  babies  with  liver  com- 
plaints with  very  good  result.  I  have  never  found  it 
doing  any  harm.  Ass's  milk  is  a  very  good  aiticle  of 
diet  tor  the  children  of  those  who  can  afford  to  pay  for 
it.  It  is  very  easily  assmilated  and  also  acts  as  a 
laxative.  Liver  enlargement  is  rare  in  infants  regularly 
fed  with  ass's  milk.  Its  only  defect  is  that  it  turns 
sour  within  a  short  time  and  also  its  natural  acid 
reaction.  These  may  be  remedied  by  giving  it  com- 
bined with  a  little  sodte  bicarb,  to  the  infant  not  too 
long  after  milking.  In  confirmed  cases  of  infantile 
liver  this  milk  is  the  article  of  diet. 

Goats'  milk  is  another  good  article  of  diet  for  infants. 
It  has  one  superiority  over  all  other  kinds  of  milk,  viz., 
that  this  curdles  in  the  stomach  in  very  fine  flakes  and 
therefore  very  easily  digested.  The  constipation  follow- 
ing its  rise  is  due  to  a  large  portion  of  it  leing 
absorbed  by  the  system  and  therefore  quite  harmless. 
I  have  given  it  to  infants  with  enlarged  liver  in  com- 
bination with  Mellin's  or  Savory  and  Moore's  food. 
Thus  used  it  is  not  constipating  at  all.  Thus  I  have 
found  that  next  to  mothers'  milk  ass's  milk  is  the  best 
article  of  diet  for  infants  ;  and  goats'  milk,  healthy 
cows'  milk  and  tmsweetened  Swiss  milk  rank  next, 
whereas  the  cows'  milk  of  the  Calcutta  bazaars  rank 
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lowest.  Tlie  dietetic  proportion  of  these  articles  are 
considerably  improved  by  combination  with  some  of 
the  malted  preparations.  On  this  principle  I  have  in- 
variably prescribed  the  diet  of  infants  labouring  under 
enlarged  liver  and  often  with  very  desirable  result. 
In  many  cases  where  the  disease  was  in  its  early  stage, 
it  has  been  arrested  ;  in  confirmed  cases  considerable 
improvement  has  followed  the  alteration  of  diet  on 
these  lines. 

Next  to  milk  and  the  malted  foods  comes  soup  as  an 
article  of  diet  for  infants.  There  is  no  question  about 
the  good  done  to  babies  by  jugged  chicken.  It  may  be 
given  freely  to  suffering  persons  without  fear.  Punctur- 
ing the  liver  with  long  needles  has  been  recommended, 
but  I  have  no  experience  of  it,  and  I  cannot  pronounce 
any  opinion  either  for  or  against  the  measure. 

Last  of  all  comes  the  important  question  of  change 
of  climate.  This  disease  is  more  frequent  in  Calcutta 
than  anywhere  else.  Whether  it  depends  for  its  origin 
upon  the  bad  milk-supply  of  Calcutta,  or  upon  the  bad 
climate  of  the  place,  is  still  an  open  question  ;  but  a 
change  to  a  better  climate  often  does  a  world  of  good 
to  the  little  patient.  I  have  on  my  records  about  a  dozen 
cases  ia  whom  a  change — Madhipor  or  Badyanath — at 
a  very  early  stage  of  the  disease  has  completely  irradi- 
cated  the  disease  from  the  system.  The  improvement 
is  generally  steady  from  the  date  of  removal  to  such  a 
place.  I  also  sent  two  cases  to  Darjeeliug  ;  and  the 
result  of  the  change  was  highly  satisfactory.  In  them 
the  slow  fever  began  to  abate  from  the  date  of  arrival 
to  the  place,  and  it  ceased  altogether  in  a  week's  time. 
The  enlargement  of  the  liver  which  was  considerable 
(the  margin  of  the  right  lobe  being  felt  about  thi-ee 
inches  beyond  the  costal  arch  in  one  of  them)  dis- 
appeared in  about  a  month's  time. 

Whether  such  good  results  depend  upon  the  change 
of  climate,  or  upon  the  change  of  diet  that  necessarily 
accompanies  it,  is  a  question  that  cannot  be  answered 
now. 


DISCUSSION. 

S.  P.  Sarbadhihari  (Ciilcuttii)  thought  that  the  efficacy 
of  tlie  mango  fruit  treatment  of  Dr.  Rakhal  Dass  Ghosh's  case 
lay  in  the  fact  tliat  terebene  abounds  in  tiie  fruit.  Its  action  is 
alterative  and  exercises  on  the  acid  secretions  of  the  stomach  much 
tlie  same  effects  as  those  pro  luced  on  the  mucous  membrane 
of  the  lungs  in  chronic  bronchitis  and  fibroid  phthisis. 

RaJchal  Dass  Ghosh  (Calcutta)  remarked  that  in  the  case  of 
his  son  ripe  mango  was  given  at  first  simply  as  a  food  and  with 
no  idea  of  its  medicinal  vahie. 

He  drew  attention  to  tlie  presence  of  clayey  or  whitish 
stools  as  the  first  sign  of  the  disease.  Removal  of  tlie  child  to 
good  hygienic  surrnnndings  and  ciireful  attention  to  diet  are 
imperative,  if  the  disease  is  at  all  advanced.  Active  treatment 
is  useless. 

L.  Rogers  (Punjaub)  thouglit  that  from  a  pathological 
point  of  view  the  disease  was  a  rather  slower  form  of  acute  yellow 
atrophy  of  the  liver.  The  process  seemed  to  be  one  of  primary 
degeneration  of  the  hepatic  cells,  with  subsequent  development 
of  fibrous  tissue  round  the  bile-ducts. 

S.  Mohan  Dass  (Calcutta)  drew  attention  to  the  incidence 
of  tlie  disease.  From  the  Health  Officer's  (Calcutta)  report  in 
1891  it  appeared  there  were  521  deaths  from  liver  diseases.  Of 
these  486  were  Hindus  and  21  Mahomedans.  In  1892  there  were 
59.3  deaths  from  the  same  cause,  546  being  Hindus  and  30 


Mahomedans  ;  while  in  1893  there  were  634  deaths,  of  which 
584  were  Hindus  and  29  Mahomedans.  At  the  same  time  the 
ratio  between  the  two  classes  of  population  was  not  markedly 
disproportionate.  As  regards  food  as  a  factor  in  the  produc- 
tion of  infantile  liver,  the  age  proportion  of  death  from  liver 
diseases  was  noteworthy.  In  1891,  of  the  521  deaths  in  Calcutta 
from  liver  diseases  327  occurred  in  the  period  of  one  to  five  years  ; 
in  1892,  of  593  deaths  387  occurred  in  the  first  quinquennium  : 
in  1893,  out  of  634  deaths  385  occurred  in  the  same  period. 
Except  among  the  poorer  classes  milk  is  the  staple  article  of  diet 
of  this  quinquennium.  On  the  absence  of  definite  information, 
the  quality  of  the  milk  obtained  by  the  unnatural  process  of 
"  blowing  "  cows"'  might  be  open  to  serious  question. 

G.  C-  Nandi  remarked  tliat,  accepting  the  pathology  of 
the  disease,  the  inference  was  to  keep  the  children's  bowels 
free  from  irritants.  He  found  soda  and  salisin  most  useful 
for  this  object.  As  to  the  regeneration  of  destroyed  cells, 
he  was  unable  to  believe  it  possible,  since  the  connective  tissue 
already  formed  must  inevitably  contract. 

F.  Vxirdapah  Nuidii  (Madras)  said  that  infantile  biliary 
cirrhosis  was  common  in  Madras.  He  had  seen  three  children 
of  one  mother  successively  succumb  to  tlie  disease.  The  first 
child  was  born  when  the  mother  was  eleven  and  the  third  when 
she  was  fifteen  years  old. 

Hemachandra  Sen  (Calcutta)  remarked  that  this  disease 
was  frequently  noticed  in  children  whose  mothers  suffered 
from  dyspepsia  and  general  ill-health.  This  condition  of 
the  mothers  is  produced  by  frequent  child-bearing  when 
quite  immature,  combined  with  the  indolent  habits  of  the 
better  classes. 

He  insisted  on  the  need  of  good  hygienic  surroundings, 
regular  exercise,  and  regular  feeding. 

D.  Banerjee  (Calcutta)  considered  that  the  real  cause  of 
the  disease  was  still  obscure.  Bad  hygienic  surroundings,  lazy 
habits,  improper  feeding  were  only  predisposing  causes.  Tha- 
same  kind  of  milk  was  supplied  to  communities  among  whom 
the  disease  was  rare.  He  had  seen  nine  children  in  one  family 
die  of  this  disease   one  after  another. 

N.  Dass  (Calcutta)  agreed  with  the  previous  speaker  tiiat 
the  real  cause  of  the  disease  was  still  obscure.  He  did  not  agree 
witli  a  previous  speaker  that  the  disease  was  a  form  of  acute 
yellow  atrophy.  The  physical  signs,  particularly  those  of  enlarge- 
ment, were  quite  different,  and  the  duration  of  the  disease  much 
more  chronic.  Microscopically  the  appearances  were  not  similar, 
notably  on  the  occurrence  of  pigment. 

The  President  remarked  that  he  had  seen  a  few  cases  ia 
Bombay  where  it  does  not  seem  to  be  so  prevalent  as  in 
Calcutta,  The  disease  doubtless  occurred  all  over  India,  but 
some  localities  were  affected  more  than  others,  e.g.,  Canara, 
Calcutta. 

He  had  not  iiad  an  opportunity  of  making  post-mortem  exami- 
nation. He  suggested  a  possible  microbic  origin  from  the  food. 
Bacteriological  and  chemical  examination  of  the  faeces  and 
urine  was  needed. 

INFANTILE  SCURVY  IN  CALCUTTA. 

BEAD  BY  PRANDHA.N  BOSE,  M.  B. 

It  is  generally  believed  that  scurvy  is  a  disease  pecu- 
liar to  adult  life,  and  that  children,  especially  of  the 
well-to-do  classes,  enjoy  an  immunity  from  it.  I 
shared  in  this  belief,  till  four  years  ago  when  a  case 
came  under  my  observation,  which,  for  the  first  time, 
excited  the  suspicion  that  it  might  exist  amongst 
Bengalee  children,  though  the  symptoms  may  not,  at 
first  sight,  lead  us  to  a  clear  perception  of  its  identity. 
Since  then  I  have  been  able  to  gather  facts  which  leave 
no  doubt  in  my  mind  that  the  disease  is  more  common 
amongst  Bengalee  children  in  (Jalcutta  than  we  are 

[*See  paper  on  "  Dairy  Produce, '  by  Surgeou-Captaiu  O'Goiiaan 
in  the  Public  Health  Section.  -  Ed.]  ' 
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aware  of.  I  will  read  notes  of  three  cases  which  I 
consider  best  calculated  to  establish  my  position.  The 
treatment  adopted,  having  been  essentially  the  same  in 
all  the  three  cases,  will  be  mentioned  briefly  at  the 
end. 

My  first  case  was  that  of  a  male  infant,  aged  ten 
months,  who  had  just  cut  four  of  its  incisors,  and  had 
been  suffering  from  remittent  fever  and  diarrhoea. 
He  was  born  of  perfectly  healthy  and  well-to-do 
parents,  without  any  history  of  syphilis  or  scurvy  on 
either  side.  He  was  being  treated  at  the  time  with 
diaphoretics  and  astringents,  but  was  allowed  only  a 
small  quantity  of  milk,  the  deficit  being  supplemented 
with  barley  and  water.  I  should  mention  that  the 
child  was  a  good  feeder  while  in  health,  and  was  un- 
usually large  for  its  age.  The  fever  subsided  after  a 
week,  but  the  diarrhoea  persisted.  It  was  at  this  stage 
that  the  child  came  under  my  observation.  1  then 
found  that  the  child's  muscular  movements  were  re- 
duced to  a  minimum,  and  that  it  hardly  moved  its 
lower  limbs  at  all.  It  would  lie  listless  for  hours  to- 
gether, moaning,  and  evincing  the  utmost  reluctance  to 
being  handled.  After  consultation  with  another  medical 
man,  we  both  came  to  the  conclusion — erroneous  as 
the  sequel  proved  it  to  be — that  the  case  was  one  of 
anterior  polio-myelitis,  and  recommended  the  usual  treat- 
ment in  such  cases,  insisting  strongly  on  the  necessity 
of  a  more  generous  supply  of  fresh  milk.  Unfortu- 
nately the  diarrhoea  persisted,  and  the  child  continued 
to  be  fed  on  barley  gruel,  in  spite  of  our  remonstrances 
against  it.  He  I'esisted  this  injurious  dietary  for  some 
time  more,  at  the  end  of  which  the  true  nature  of  the 
disease  revealed  itself  in  extensive  ulceration  of  the 
gums  and  the  appearance  of  haemorrhagic  spots  on 
both  legs.  Blood  was  also  observed  in  the  evacuations. 
Rapid  emaciation  followed,  and  symptoms  of  rickets 
manifested  themselves.  The  lower  ends  of  both 
tibiae  became  swollen,  and  the  epiphyses  separated 
from  the  shaft  after  some  time.  From  this  period  till 
the  age  of  nearly  two  years,  the  child's  life  was  one  of 
alternate  deterioration  and  improvement,  and  it  was 
only  by  the  adoption  of  a  most  careful  dietary  that 
all  traces  of  scurvy  were  finally  removed  from  his 
system. 

My  second  case  was  that  of  a  male  child,  aged  about 
eighteen  months,  who  had  cut  nearly  all  his  temporary 
teeth,  and  had  learned  to  w;ilk.  His  father,  a  medical 
man,  being  absent  on  duty,  and  his  mother  being  in 
confinement,  he  was  left  entirely  in  the  hands  of  a 
nurse — an  unscrupulous  woman  who  was  utterly  unfit 
for  the  charge.  It  was  afterwards  found  that  she  was 
in  the  habit  of  drinking  most  of  the  child's  milk  and 
of  adding  water  to  it  to  escape  detection.  When  first 
called  to  see  the  child,  I  was  told  that  he  was  suffering 
from  infantile  paralysis,  and  was  being  treated  for  it. 
On  examination,  I  found  the  child  able  to  stand,  but  the 
effort  was  evidently  painful,  the  muscles  (especially  of 
the  lower  extremities)  were  flabby,  and  the  skin  had 
a  rough,  oldish  appearance.  On  close  examination 
purpuric  spots  were  found  on  different  part^  of  the 
Ijody.  The  temperature  was  100^  F.,  and  the  child  cried 


whenever  an  attempt  was  made  to  lift  him  from  his 
bed.  His  breath  was  very  foul,  and  there  was  ex- 
tensive ulceration  of  the  gums,  which  were  hanging 
loosely  in  several  places.  I  at  once  transferred  the 
child  to  the  care  of  a  kind-hearted  and  intelligent 
lady  of  the  family,  under  whose  supervision,  and  with 
the  aid  of  a  generous  diet,  the  child  was  restored  to  its 
usual  health  in  less  than  two  months. 

My  third  case  is  still  under  my  treatment.  It  is 
that  of  a  female  child,  aged  thirteen  months,  who  has 
been  deprived  of  her  natural  food,  owing  to  the  mother 
being  the  subject  of  pernicious  anaemia  since  she  was 
brought  to  bed.  As  in  the  preceding  case,  the  child 
was  left  to  the  tender  mercies  of  an  ignorant  nurse 
till  the  age  of  ten  months,  when  she  had  an  attack  of 
strong  fever  with  bronchitis,  [n  the  course  of  a  week 
she  was  found  to  lie  all  day  in  bed,  with  hardly  any 
power  to  move  its  limbs.  It  was  at  this  stage  that  I 
first  saw  her  suffering  from  most  of  the  symptoms 
detailed  above.  The  lower  limbs  were  flaccid  and 
painful  to  the  touch  ;  the  shaft  of  the  right  femur  and 
the  lower  ends  of  the  tibiae  and  radii  were  swollen. 
The  temperature  varied  between  102"  and  100''  ;  petechias 
were  found  in  several  parts  of  the  body,  and  the  charac- 
teristic ulceration  of  the  gums  was  largely  present. 
An  alterative  was  at  once  ordered  in  the  diet  of  the 
child,  and  she  is  now  in  a  fair  way  to  recovery  under 
the  immediate  supervision  of  her  mother. 

The  treatment  adopted  in  each  of  these  cases  was 
essentially  the  same.  The  child  was  fed  only  on  fresh 
cow's  milk,  peptonising  it  whenever  digestion  was  found 
to  be  deficient.  The  juice  of  fresh  fruits,  especially 
orange  and  pine-apple,  was  given  three  to  four  times 
a  day.  Later  on  Scott's  emulsion  of  cod  liver  oil  with 
Parrish's  chemical  food  was  given  with  great  advan- 
tage. The  condition  of  the  gums  was  rectified  by  close 
attention  to  cleanliness  and  by  the  application  of  boro- 
glyceride  with  glycerine.  I  ought  to  mention  that 
the  ulceration,  as  also  the  petechiae,  disappeared  in  each 
ease  after  the  child  bad  taken  orange  and  pine-apjile 
juice  for  only  a  fortnight.  Due  attention  was  paid 
to  the  child's  clothing,  and  it  was  daily  taken  into  the 
fi'esh  air  as  soon  as  it  was  found  strong  enough  for  it. 

That  the  di.^ease  in  each  of  these  cases  was  scurvy, 
a  few  words  will  suffice  to  prove.  The  ulcerated  con- 
dition of  the  gums  and  the  presence  of  haemorrhagic 
spots  in  different  parts  of  the  body  distinctly  point  to 
changes  in  the  blood,  which  can  be  induced  by  no  other 
pathological  condition  known  to  us.  The  swellings  of 
the  long  hones  may,  indeed,  raise  in  our  minds  a  sus- 
picion of  rickets,  but  these  appeared  long  after  the 
other  two  characteristic  symptoms  had  manifested 
themselves,  and  might,  therefore,  be  dismissed  as  secon- 
dary results.  Rickets,  as  we  all  know,  is  a  disease 
usually  associated  with  poverty  and  hereditary  syphilis, 
but  in  none  of  my  cases  was  either  of  these  causes  at 
work.  Nor  has  it  ever  developed  with  such  rapidity 
as  in  the  instances  I  have  quoted.  But  what  I  believe 
to  be  the  surest  proof  of  all  was  the  rapidity  with 
which  the  scorbutic  symptoms  disappeared  after  the 
administration  of  orange  juice  and  other  fresh  fruits. 
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DISCUSSION. 

Moses  (Calcutta)  said  that  among  natives  scurvy  was  due  to 
prolonged  nursing,  while  among  Anglo-Indians  and  Europeans 
artificial  feeding  was  the  common  cause.  A  modified  condition 
was  very  frequently  present,  such  as  tenderness  of  bones, 
thickening  of  the  heads  of  long  bones,  etc.  In  many  cases,  a 
scrofulous  family  taint  was  often  present.  The  disease  was  more 
common  among  children  brought  up  by  hand,  especially  those 
who  are  fed  on  artificial  foods  with  practically  no  milk.  Antiscor- 
butic fruits  in  this  country  were  at  times  not  easily  procuraDle, 
it  was  often  difficult  to  get  children  to  swallow  the  juice. 

P.  S.  Sen  (Calcutta)  remarked  that  though  Bengali  mothers,  as  a 
rule,  nurse  their  children,  tliey  are  often  careless  regarding  the 
nature  of  food  given  during  sickness.  Scurvy  often  occurred  as  an 
intercurrent  malady  in  cases  of  infantile  illness,  arid  was  often 
marked  by  the  symptoms  of  the  original  disease.  Sick  children 
often  suffered  more  from  the  effects  of  bad  feeding  during  ill- 
ness than  from  the  disease  itself. 

The  President  observed  that  the  prevalence  of  infantile  scurvy 
was  much  more  common  in  India  than  was  usually  credited.  It  was 
present  either  as  a  main  cause  of  ill-health,  or  as  an  attendant 
condition  in  other  diseases,  Tenderness  of  the  bones,  anjeinia, 
and  feeble  health  are  frequently  the  only  symptoms  of  a  mild 
scorbutic  condition.  In  any  cases  in  which  such  symptoms 
occurred,  with  or  without  others  superadded,  antiscorbutic  treat- 
ment should  be  at  once  commenced. 


MALARIAL  INFLUENCE  IN  ABORTION 
AND  STERILITY. 

BY  ARTHUR  JOHN  WEA.THEULY,  M.R.C.S.,  L.R.C.P., 

Kurseong. 

From  my  experience  in  Africa,  Florida  and  India, 
1  do  not  think  sufficient  stress  is  laid  on  the  malarial 
influence  in  abortion  and  sterility.  In  my  practice 
I  have  had  the  following  cases  : — 

Oonfiuements  at  term.  Abortions. 

England  ...  ...  56  2 

Healthy   parts  of    South  Africa 

where  malaria  is  unknown      ...  3.5  2 
Unhealthy  parts  of  Africa         ...  40  20 
Florida  ...  ...  ...  30  22 

India    ...  ...  ...  60  28 

And  a  large  proportion  of  these  cases,  though  living 
in  malarious  districts,  did  not  abort  at  times  of  an 
attack  of  fever,  and  in  fact  in  very  many  cases  malaria 
only  showed  itself  in  the  habit  of  abortion. 

I  have  also  noted  that  a  very  much  larger  proportion 
of  women  are  sterile  in  malarial  districts  than  in  others, 
and  that  if  they  reside  many  years  this  sterility  becomes 
permanent,  whereas,  if  they  leave  before  too  long  a 
time  has  elapsed,  they  bear  children. 

Of  course,  in  this  latter  class  I  do  not  include  those 
who,  miscarrying  in  malarial  districts,  bear  children  in 
non-malarial  climates.  Perhaps,  as  this  paper  has  to 
be  short,  the  quoting  of  two  typical  cases  will  be  suffi- 
cient. I  would  like  the  experience  of  others  in 
malarial  districts  on  this  subject  as  I  think  its  import- 
ance is  not  sufficiently  impressed. 

Mrs.  G.  had  frequent  miscarriages  in  the  plains. 
She  was  constantly  in  malarious  districts.  She  was 
treated  by  various  surgical  and  medical  measures,  in- 
cluding scraping   out  the   uterus  both   in  India  and 


London.  On  her  return  to  a  malarious  district  however 
she  invariably  miscarried —  generally  in  the  third  month . 
I  saw  her  early  in  her  fifteenth  pregnancy  (after  ten  fol- 
lowing miscarriages  in  the  plains),  and  advised  her  to 
come  at  once  to  the  hills  and  stop  there,  giving  her  a  tonic 
of  the  citrate  of  iron,  quinine  and  strychnine  and  enjoin- 
ing strict  recumbency  for  ten  days  at  a  time  when  her 
period  would  have  been  due  if  not  pregnant. 
She  went  safely  to  term. 

Mrs.  H.  had  lived  for  years  in  a  malarious 
district  and  had  never  been  pregnant.  The  first  year 
on  coming  permanently  to  the  hills  both  husband  and 
wife  suffered  much  from  fever,  but  in  the  second  year 
both  were  in  good  health,  and  Mrs.  H.  became 
pregnant  and  went  safely  to  term. 

These  are  only  two  instances  of  very  many. 

The  influence  of  malaria  on  abortion  and  temporary 
sterility  is  still  more  marked  in  the  very  deadly  mala- 
rious climate  of  Florida  where  I  saw  22  cases  of 
abortion  to  30  confinements  at  term,  and  !  0  cases  of 
temporary  or  permanent  sterility  in  a  period  of  two 
years  in  a  very  small  district. 

In  a  malarious  strip  of  coast  country  in  East  South 
Africa  sheep  and  cattle  constantly  abort,  and  in  fact  the 
natives  have  recognised  this  so  well  that  they  keep  their 
breeding  stock  in  land  and  only  send  their  stock  into 
this  strip  of  country  to  fatten.  In  this  country  there 
were  no  Europeans,  but  abortions  were  frequent  among 
the  native  women,  though  I  could  get  no  figures  as 
to  the  proportion. 

A  large  number  of  women  who  have  been  in  mala- 
rious countries,  even  if  they  do  not  abort,  suffer  very 
much  more  when  pregnant  at  the  times  when 
their  period  would  have  come  on  than  is  common  with 
women  who  have  not  been  in  a  malarious  country  and 
require  very  strict  precautions  as  to  recumbency,  etc., 
at  such  times. 

In  such  cases  I  have  found  that  giving  quinine  rather 
than  tending  to  bring  about  abortions  certainly  tends  to 
ward  it  off. 

Though  my  experience  has  extended  not  very  many 
years  it  embraces  malaria  in  very  different  climates, 
but  in  all  with  the  same  effect  in  bringing  about  abor- 
tions and  sterility  and  proves  a  danger  in  the  former 
case,  which  I  think  is  not  sufficiently  recognised  and 
guarded  against. 


A  SIMPLE  METHOD  OF  REPOSITION  OF 
THE  PROLAPSED  FUNIS. 

BY  KEDAR  NATH  DASS,  U.B, 

Various  ingenious  instruments  have,  from  time  to 
time,  been  invented  for  the  reposition  of  the  prolapsed 
funis,  and  the  simplest  method  has  always  been  of  the 
greatest  use.  The  excellent  devices  of  Eoberton, 
Michael  Braun  and  others  are  universally  known.  The 
following  method  which  has  been  in  use  in  the  Eden 
Hospital  for  some  years  past  will  be  found  to  serve  its 
purpose  admirably. 

During  his  incumbency  as  Obstetric  Physician  and 
Surgeon  to  the  Eden  Hospital,  Dr.  Harvey  for  the  first 
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time  introduced  its  use  in  that  institution,  and  it  has 
been  in  use  there  since.  ^ 

The  contrivance  can  be  made  m  the  tollowmg  way  :— 
A  bit  of  tape  about  four  inches  and  a  half  long  and 
three-fourths  of  an  inch  broad  is  taken,  and  the  ends  are 


stitched  in  halves,  in  opposite  directions,  so  that  the 
little  pouches  that  will  necessarily  form  will  look  in 
different  directions  (  i.  e.,  if  the  one  end  looks  upwards 
the  other  will  look  downwards.) 


When  the  tape  is  doubled  upon  itself  the  little 
pouches  will  look  in  the  same  direction,  and  the  corners 
could  be  made  to  fit  each  other  very  nicely. 


To  use  the  tape  in  replacing  a  loop  of  prolapsed  funis 
one  end  of  the  tape  should  be  passed  through  the  loop 
of  the  cord  and  the  upper  pouch  made  to  fit  over  the 


lower.  The  end  of  a  stiff  straight  rod,  a  gum-elastic 
catheter  with  a  stillette  or  a  bamboo-stick,  which,  when 
put  into  the  pouch,  will  carry  the  loop  of  the  prolapsed 
cord,  passed  the  presenting  part  into  the  cavity  of  the 
uterus.  The  presenting  part  is  then  made  to  fill  in 
completely  the  os  uteri.  The  introducer  is  taken  out 
during  a  pain,  leaving  the  bit  of  tape  inside  the  uterus. 
The  tape  will  come  away  with  the  placenta  when  the 
child  is  born. 


I  have  to  thank  Dr.  Joubert  for  allowing  me  to  bring 
this  simple  contrivance  before  you.  I  have  not  seen  it 
described  in  any  of  the  English  or  American  text-books 
on  midwifery,  with  which  1  have  come  across.  The 
method  deserves  to  be  more  widely  known,  inasmuch 
as  we  can  improvise  an  excellent  funis  repositor  from  a 
bit  of  tape  or  strong  linen  which  can  be  obtained 
anywhere.  Of  course  the  tape  should  be  soaked  in  per- 
chloride  solution  (1-2000)  before  use. 
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PRESIDENTIAL  ADDRESS. 

BY  THE  HON.  W.  R.  KYNSSY,  C.M.G.,  F.R.O.P.I. 

Gentlemen  of  the  Section  of  Medico-Legal 
Medicine  and  Insanity, — My  first  duty  is  to  thank 
the  members  of  this  Congress  —which  1  have  no  doubt 
will  mark  an  epoch  in  the  medical  history  of  the  East, 
and  confer  real  benefit  on  present  and  future  questions 
— for  the  honour  they  have  conferred  upon  me  by 
electing  me  to  the  post  I  occupy  to-day.  I  feel  it,  i 
can  assure  you,  both  an  honour  and  a  pleasure  to  be 
allowed  to  preside  over  a  Section  wherein  the  sister- 
sciences  of  Law  and  Medicine  are  united  for  the  discus- 
sion of  such  subjects  of  interest  to  all  classes  of  this 
great  Indian  Empire  as  those  enumerated  in  the  invita- 
tion to  the  Congress.  My  second  duty  is  to  thank  the 
members  here  to-day  for  their  presence  and  co-operation. 

The  title  of  the  Section  sufficiently  indicates  its 
scope  and  object,  and  all  here  will  agree  with  me  that 
there  is  no  branch  of  our  profession  more  neglected 
than  Medical  Jurisprudence.  ]ts  history  in  Europe 
and  the  East,  while  full  of  great  triumphs,  is  also  full  of 
cases  where  most  serious  consequences  resulted  from 
inexperience  and  ignorance,  due  to  the  fact  that  few 
make  the  scientific  questions  involved  the  subject  of 
definite  and  intelligent  study.  To  no  science  are  the 
remarks  of  Ruskin  more  applicable  :  "  The  greatest 
thing  a  human  soul  ever  does  in  this  world  is  to  see 
something  and  tell  what  he  saw  in  a  plain  way. 
Hundreds  of  people  can  talk  for  one  that  can  think,  but 
thousands  can  think  for  one  who  can  see." 

In  the  relations  which  exist  between  Medicine  and 
Law,  the  testimony  of  experts  is  necessary  for  the 
j)urpose  of  arriving  at  truth,  which  is  the  ultimate 
object  of  the  Medical  and  the  Legal  professions,  a  trial 
being  merely  a  means  for  obtaining  it.  The  interests 
of  good  government,  the  sacredness  of  human  life,  and 
the  welfare  of  man,  demand  that  no  one  should  be 
accepted  as  a  medical  witness  who  has  not  made  a 
special  study  of  the  many  sciences  upon  which  Medical 
Jurisprudence  is  founded.  Medical  evidence  is  im- 
portant in  all  countries,  but  in  the  East  it  is  often  the 
only  evidence  at  all  to  be  relied  upon,  and  on  it  alone 
often  hangs  the  liberty  or  life  of  a  human  being. 

It  would  be  pi'esumptuous  on  my  part  to  express 
here  opinions  on  many  of  the  questions  which  will 
engage  your  attention.  I  shall,  therefore,  confine  what 
I  have  to  say  to  a  few  remarks  on  a  couple  of  the 
subjects  with  which  I  am  most  familiar  ;  and  first  on — 
Criviinal  Anthropology,  Criminals,  and  their  Treatment. 

From  an  early  period  of  human  history,  criminalty, 
and  the  proper  treatment  of  criminals,  who  are  a  burden 
in  every  country,  has  of  all  sociological  problems  been 
considered  the  most  difficult  to  deal  witli  efl'ectually. 
Recent  writers  in  Italy,  Grerniany,  France,  America, 
and  England  have  brought  prominently  to  the  notice  of 
the  medical  profession,  jurists,  and  publicists  the 
necessity  of  considering,  not  so  much  our  penal  statutes, 
as  the  criminal  himself,  and  the  best  methods  to  be 
pursued  by  society  for  his  management  and  reforma- 


tion. The  writings  of  Lombroso,  the  distinguished 
Professor  of  Medico-Legal  Medicine  at  Turin,  of  Ferri 
of  Rome,  Garofalo  of  ISJaples,  with  others  of  the  Italian 
school,  of  Ellis  in  England  (whose  book  on  "  The 
Criminal  "  I  can  strongly  recommend),  the  work  of 
the  International  Congresses  of  Rome,  Brussels,  Switzer- 
land, and  Paris  have  excited  an  enormous  amount  of 
interest  throughout  the  scientific  world.  It  has  occurred 
to  me  that  a  few  remarks  on  this  subject  would  not  bw 
out  of  place  here,  considering  its  magnitude  and  import- 
ance in  the  East. 

The  term  Criminal  Anthropology  "  was  first  given 
by  Lombroso  to  that  branch  of  morbid  psychology 
which  is  concerned  with  the  study  of  the  physical  and 
psychical  peculiarities  found  in  criminals,  and  it  deal-^ 
with  all  the  problems  connected  with  the  criminal  as 
he  is  in  himself,  and  as  he  becomes  in  contact  with 
society.  He  maintains  that  by  its  means  it  is  possible 
to  determine  the  probability  of  a  prisoner's  reformation, 
and  the  best  methods  by  which  this  can  be  eflFected  ; 
but  it  cannot  of  course  be  used  to  discover  the  author  of 
a  crime,  although  by  means  of  measurements  prisoners 
can  be  easily  identified  accurately. 

Criminal?  have  been  classified  by  Professor  Benedikt 
on  a  pathological  basis  into  liomo  criminalis  (with 
normal  characteristics),  homo  criminalis  neurasthenicus 
(the  professional  criminal),  liomo  criniinalii  degeneratus 
and  liomo  criminalis  e  morbo  aitt  intoa.icatione  ;  and  ou 
a  Clinical  basis  by  Professor  Enrico  Ferri  into  (1)  the 
political  criminal,  who  may  be,  as  Lombroso  calls  him, 
"  the  true  precursor  of  the  progressive  movement  of 
humanity,"  and  may  be  the  hero,  martyr,  or  even  saint 
of  another  land  or  age  ;  (2)  the  criminal  by  passion, 
usually  distinguished  by  a  previous  honest  life  and 
genuine  remorse,  he  never  becomes  a  recidivist — hi 
crime  is  usually  a  solitary  event  in  his  life  ;  carefu 
examination,  as  a  rule,  fails  to  show  any  striking 
evidence  of  abnormality,  degeneration,  or  hereditary 
taint  in  the  political  criminal  or  criminal  by  passion  ; 
(3)  the  occasional  criminal,  who  has  an  element  of 
innate  criminality  which  leads  him  to  commit  crime 
when  an  opportunity  offers — bad  heredity  is  common 
in  this  class  ;  (4)  the  habitual  or  professional  criminal, 
who  deliberately  adopts  a  career  of  crime,  and  commits 
it  either  helplessly,  the  degenerate  class,  or  with  great 
intelligence,  the  aristocracy  of  criminality  ;  (5)  instinc- 
tive or  congenital  criminals  (criminel-ne  of  the  French, 
delinijjuente-nato  of  the  Italian).  Lombroso  identifies 
the  instinctive  criminal  with  the  moral  insane.  Crimi- 
nals of  this  class  form  only  a  small  percentage  of  the 
prison  population,  but  they  are  the  most  serious  pro- 
portion. They  frequently  present  well-marked  physical 
and  psychical  signs  of  abnormality,  degeneration,  or 
disease.  They  reveal  criminality  in  its  most  pronounced 
shape,  and  they  are  related  on  one  side  to  the  occasional 
criminal,  and  on  the  other  pass  gradually  into  (6)  the 
insane  c/iminal,  without  any  clear  line  of  demarcation 
between  the  two. 

The  Italian  school,  and  those  who  think  with  them, 
consider  criminality  from  a  scientific  point  of  view, 
and  assert  that  it  is  a  neurosis  originating  either  in  an 
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inherited  or  an  acquired  condition  of  the  brain,  which 
may  be  actual  disease  resulting  in  degeneration,  or  the 
non-development  of  certain  faculties,  the  existence  of 
which  would  preclude  the  possibility  of  crime.  Crim- 
inahty  is  a  sign  of  physical  degeneration  of  the  nerve 
centres,  crime  its  outward  expression.  Crime  is  not 
then  the  result  of  personal  spontaneity,  but  springs 
from  the  secret  forces  of  organization,  and  is  a  symp- 
tom of  moral  alienation  due  to  inherited  vice  of  character 
over  which  the  criminal  has  no  more  control  than  the 
lunatic.  They  answer  the  question  :  "  Why  is  a  man 
a  criminal  ?  "  by  replying  :  "  For  the  same  reason  that 
another  man  is  a  moralist  or  an  honest,  law-abiding 
citizen."  A  criminal  inherits  a  brain  incapable  of  ge- 
nerating moral  faculties,  or  through  the  influeuce  of  his 
environment  his  mind  does  not  evolve  sufficient  moral 
strength  to  control  his  appetites  and  passions.  It  is  no 
more  difficult  to  believe  that  brain  development  in  the 
evolution  of  mind  may  stop  short  of  completely  unfold- 
ing the  moral  faculties  than  it  is  to  believe  that  it  may, 
as  it  certainly  does  in  many  cases,  stop  before  high 
intellectuality  is  attained.  AVhether  a  man  will  commit 
crime  at  all  depends  to  a  great  degree  on  his  constitu- 
tional characteristics  and  education,  and  the  nature  of 
his  crime  on  his  environment,  inherited  tendencies,  or 
both.  It  is  difficult  to  say  how  much  can  be  attributed 
to  heredity,  how  much  to  environment,  as  the  fall  from 
virtue  to  vice  in  any  one  is  possible,  but  the  number  of 
healthy,  carefully  brought  up  children  who  adopt  a 
career  of  crime  is  very  small,  and  such  oases  are  gener- 
ally curable.  The  habitual  and  instinctive  criminal, 
on  the  other  hand,  comes  from  a  family  in  which 
inebriety,  insanity,  and  criminality  are  hereditary,  and 
whose  members  are  surrounded  by  physical  and  social 
defilement.  As  there  are  anomalies,  monstrosities, 
infirmities,  and  natural  imperfections  in  the  physical 
and  intellectual  world,  there  are  the  same  in  the  moral, 
and  the  criminal  ditfers  physically,  mentally,  and 
morally  from  the  honest  member  of  society  as  much  as 
the  imbecile  from  genius. 

Maudsley,  who  has  written  wisely  and  well  on  the 
subject  of  criminality,  says  :  "  The  criminal  class  con- 
stitutes a  degenerate  or  morbid  variety  of  mankind  : 
they  are,  it  has  been  said,  as  distinctly  marked  off  from 
the  honest  and  well-bred  operatives  as  black-faced 
sheep  are  from  other  breeds,  so  that  an  experienced 
detective  officer  or  prison  official  could  pick  them  out 
from  any  promiscuous  assembly  at  church  or  market. 
They  herd  together  in  our  cities  in  a  thieves'  quarter, 
giving  themselves  up  to  intemperance,  rioting,  and 
debauohery,  without  regard  to  marriage  ties  or  the  bars 
of  consanguinity,  and  propagating  a  criminal  population 
of  degenerate  beings."  The  physical  and  mental  pecu- 
liarities of  the  criminal  which  bias  his  character  and 
irresistibly  impel  him  to  criTne  have  been  carefully 
studied.  Their  heads  differ  little  from  the  average. 
Thieves  usually  have  small  heads,  and  murderers  large 
ones  ;  the  cej)halic  indices  are  not  infrequently  an 
<ixaggeration  of  those  of  the  race  to  which  the  criminal 
belongs  ;  abnormality  or  irregularity  in  shape  is  fre- 
quent ;  the  orbital    capacity  is  great,  frontal  crest 


prominent,  and  the  medium  occipital  fossa  is  often 
present  ;  signs  of  old  meningitis,  pigmentation,  cysts, 
aiid  degenerating  capillaries  are  frequently  observed 
on  post-mortem  examination.  The  weight  of  the  lower 
jaw  is  considerably  above  the  average,  and  the  zygoma 
is  usually  prominent  ;  the  ears  are  large  and  outstand- 
ing and  often  abnormal  ;  wrinkles  are  precocious  and 
well  marked  ;  the  beard  is  scanty,  and  the  hair  on  the 
head  abundant.  Muscular  and  sexual  anomalies, 
pigeon  breasts,  imperfectly-developed  chests,  and 
stooping  shoulders  abound  ;  heart  disease,  left-handed- 
ness,  absence  or  exaggeration  of  the  tendon  reflexes 
of  the  knee,  anaesthesia,  analgesia  and  disvulnerability, 
or  rapid  recovery  from  wounds,  are  common.  The 
sensibility  is  much  less  than  that  of  normal  persons  ; 
the  eyesight  is  inferior,  and  hearing  obtuse,  with  great 
proneness  to  disease  of  the  ear  ;  the  sense  of  taste  is 
less  developed  than  in  the  normal  mm  ;  sexual  preco- 
city, showing  itself  both  in  natural  and  unnatural 
forms,  is  excessive.  Marro  has  found  that  the  pro- 
portion of  criminals  whose  parents  were  very  young 
or  very  old  at  conception  is  decidedly  greater  than  of 
ordinary  persons. 

Despine,  in  his  great  work,  "  Psychologie  Naturelle," 
considers  that  the  great  psychical  conditions  for  crime 
are  moral  insensibility,  absence  of  real  remorse, 
perversity,  with  imprudence,  vanity,  and  lack  of 
forethought.  Of  400  murderers,  Dr.  Bruce  Thompson 
of  Perth  only  knew  three  to  express  remorse  ;  of  the 
4,550  prisoners  who  passed  through  Elmira,  34  per 
cent,  showed  on  admission  no  susceptibility  to  moral 
impressions,  23  per  cent,  were  ordinarily  susceptible. 
Salsotto  studied  130  women  condemned  for  premedi- 
tated assassination,  or  complicity  in  such  assassinations. 
He  could  only  recognize  genuine  penitence  in  six. 
He  concluded  from  his  observations  that  penitence 
is  seldom  real,  and  that  real  penitence  is  not 
obtrusive. 

The  criminal  is  not  necessarily  diseased,  but  there 
generally  exists  a  latent  neurotic  bias,  if  not  actual 
neurotic  disease,  such  as  epilepsy,  inebriety,  or  insanit}^  ; 
and  he  is  frequently  scrofulous  or  tuberculous,  all 
indicating  nervous  and  bodily  degeneration.  Mentally 
he  can  reason  about  the  crimes  committed,  but  he  can- 
not comprehend  any  moral  wrong,  and,  conscious  of 
punishment  for  past  offijnces  and  almost  certain  of  it 
for  future  ones,  rushes  wildly,  heedlessly,  remorselessly, 
into  the  vortex  of  criminality,  and  never  pauses  until 
the  arm  of  the  law  interferes  to  protect  society.  Des- 
pine, in  his  exhaustive  study  of  the  criminal's  mental 
nature,  says  :  There  must  be  something  abnormal  in 
the  disposition  of  criminals  when  they  yiel  l  with  the 
utmost  facility  to  desires  which  would  excite  the 
strongest  repugnance  and  horror  in  a  truly  inoral  man. 
Does  not  this  abnormal  state  reveal  itself  in  the 
clearest  manner  when,  contrary  (o  what  poets  and 
moralists  have  represented,  we  see  the  wretch  who  has 
committed  a  crime  exhibiting  no  symptoms  of  remorse, 
but  rather  a  disposition  to  repeat  the  same  criminal 
act  ?"  He  drew  from  this  the  conclusion  that  the 
criminal  is  morally  insane,  usually  incurable,  and  that 
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he  should  be  treated  in  the  same  way  as  the  intellect- 
ually insane  person. 

The  heredity  of  specific  characters  is  a  well  establish- 
ed fact,  and  the  transmission  of  individual  form  or 
external  physical  characters,  and  even  peculiarities,  is 
universally  acknowledged.  The  child  resembles  either 
the  father  or  the  mother,  or  both,  or  some  member  of 
the  ancestral  line,  in  general  form,  features,  and  even 
in  colour  of  hair  and  eyes,  tint  of  skin,  and  general 
expression.  Even  deviations  from  the  normal  type 
are  handed  down  through  several  generations,  and  may 
possibly  establish  new  species.  The  functions  of  the 
organism,  instincts,  natural  and  acquired,  the  perceptive 
faculties  through  which  impressions  of  the  outer  world 
reach  the  brain  and  are  there  converted  into  conscious 
sensations,  memory,  emotions,  reason,  will,  the  appe- 
tites, passions,  and  moral  impulses,  normal  and  abnormal, 
and  the  pathological  conditions  to  which  physical  and 
mental  life  are  lia,ble,  are  all  capable  of  transmission 
under  the  laws  of  heredity  from  parent  to  offspring. 
"  Like  begets  like."  The  hereditary  character  of 
crime  was  recognized  in  remote  antiquity.  Aristotle 
tells  the  story  of  the  man  who,  when  his  son 
dragged  him  to  the  door  by  the  hair  of  his  head,  ex- 
claimed, "  Enough,  my  son  ;  1  did  not  drag  my 
father  beyond  this." 

Inebriety,  insanity,  crime  are  closely  related  :  each 
is  the  result  of  a  pathological  condition  of  the  brain, 
each  is  a  stnge  in  the  progressive  degeneration  of  a 
family,  all  are  hereditary,  and  undergo  mutual  meta- 
morphosis during  the  stages  of  transmission.  Of  4,550- 
inmates  of  the  Elmira  Reformatory,  12-8  per  cent, 
were  of  insane  or  epileptic  heredity.  Of  233  prisoners 
at  Aiiburn,  New  York,  23  per  cent,  were  clearly  of 
neurotic  origin.  Virgilio  found  195  out  of  266 
criminals  were  afflicted  with  hereditary  diseases. 
Rossi  found  to  71  prisoners,  5  insane  parents,  6  insane 
brothers  and  sisters,  and  14  cases  of  insanity  among 
more  distant  relations.  Marro  found  the  proportion 
of  prisoners  with  bad  heredity  was  90  per  cent.  Penta 
found  among  the  parents  of  184  criminals,  only  4  or  5 
per  cent,  were  quite  healthy.  Alcoholism  in  either 
parent  is  frequently  associated  with  criminality  in  the 
child.  Of  the  4,450  criminals  of  Elmira,  drunkenness 
clearly  existed  in  the  parents  in  over  38  per  cent.  In 
Rossi's  71  criminals,  whose  ancestry  he  was  able  to 
trace,  in  20  the  father  was  a  drunkard  and  in  11  the 
mother. 

Thirty  years  ago  Dr.  Bruce  Thompson,  Physician 
to  the  Prison  at  Perth,  Scotland,  proved  the  existence 
and  self-perpetuation  of  a  criminal  class.  He  states 
that  of  5,432  prisoners  he  found  673  whose  mental 
state  appeared  to  be  unsound,  thoiigh  they  were  not, 
according  to  general  opinion,  proper  subjects  for  an 
asylum.  Out  of  904  convicts,  440  were  recommitted. 
In  a  house  of  detention  109  criminals  came  from  50 
families,  one  family  having  furnished  eight.  In 
America  the  Jukes  family  in  seven  generations  furnish- 
ed 709  criminals. 

i  have  endeavoured  to  show  that  many  eminent 
writers  look  on  crime  as  the  result  of  disease  of  the 


brain,  and  in  consequence  advise  the  treatment  instead 
of  the  punishment  of  this  morally  diseased  class,  and 
urge  that  the  problem  of  prison  administration  is  how 
to  treat  prisoners  with  the  least  burden  to  the  com- 
munity, and  at  the  same  time  secure  ultimately  the 
best  advantages  to  the  criminal.  "  The  prison  is  the 
battle-field  between  vice  and  virtue,  with  the  advan- 
tage of  position  and  numbers  on  the  side  of  vice." 
The  modern  school  on  this  vexed  question  have  no 
faith  in  punishment  as  such,  but  believe  in  correctional 
treatment,  their  motto  being  that  every  prisoner 
carries  with  him  the  possibility  of  good  citizenship. 
Prison  treatment  should  be  no  doubt  both  punitive  and 
deterrent,  but  should  also  have  for  its  object  the  per- 
manent improvement  rather  than  the  deterioration  of 
the  prisoner's  character  ;  and,  unless  jails  are  properly 
managed  on  these  principles,  the  State  practically  un- 
dertakes the  criminal  education  of  the  dangerous 
classes.  Crime  can  never  be  diminished  through  fear 
of  punishment  ;  and  the  benefits  to  be  derived  from 
the  conviction  and  imprisonment  of  criminals  increase 
in  proportion  as  penal  and  retributive  methods  give 
place  to  more  enlightened  reformatory  methods.  In 
America  60  to  70  per  cent,  of  juvenile  prisoners  are 
reformed. 

The  causes  of  crime  have  been  most  carefully  classi- 
fied under  cosmic,  such  as  climate  and  diet ;  biological, 
such  as  personal  peculiarities,  anatomical,  physiologi- 
cal, psychical  ;  and  social,  which  includes  economic 
perturbations,  alcohol,  pauperism,  etc.  ;  but  the  chief 
factors  have  always  been  and  ever  will  be  heredity,  a 
vicious  lire,  alcohol,  a  woman,  a  knife,  caste,  race,  and 
religious  prejudices. 

If  it  is  admitted,  as  it  must  be  I  think,  that  every 
truly  criminal  act  proceeds  from  a  person  who  is  tem- 
porarily or  permanently  diseased,  the  older  views  on 
punishment  will  have  to  be  considerably  modified.  As 
it  has  hitherto  been  directed  at  the  offence,  and 
it  was  not  considered  necessary  to  take  the  offender 
into  account  at  all,  the  result  has  been  most  ursatis- 
factory,  as  statistics  on  the  phenomena  of  recidivism 
prove,  and  the  main  cause  of  recidivism  is  the  failure 
of  prisons  to  act  as  reformatories.  Laloue,  the  In- 
spector-General of  Prisons  in  France,  says  :  "  With 
our  existing  system  twenty-four  hours'  imprisonment 
suffices  under  certain  circumstances  to  ruin  a  man." 

"  As  to  the  reformation  of  the  criminal,"  remarks 
Dr.  Paul  Aubrey,  "  that  is  a  myth  ;  the  prison  is  still 
the  best  school  of  crime  which  we  possess;"  and  a 
young  Italian  thief  said  :  "  The  houses  of  correction 
are  much  more  houses  of  corruption  !  "  In  this  place, 
for  obvious  reasons,  I  can  only  very  briefly  allude  to 
the  main  proposals  of  prison  reformers.    They  are  : — 

(1)  To  remove  the  belief  that  the  criminal  is  an 
average  human  being,  but  to  look  upon  him  as  an 
abnormal  member  of  society,  and  to  make  the  prison 
"  a  moral  hospital  "  for  his  treatment  and  cure.  Sir. 
Thomas  Moore  long  ago  said  that  the  end  of  punish- 
ment "  is  nothing  else  but  the  destruction  of  vices  and 
the  saving  of  men." 
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(2)  To  abolish  the  defiaite  and  pre-determined 
sentence,  and  to  substitute  for  it  an  indefinite  one. 
This  removes  from  the  judge,  who  must  be  ignorant  of 
the  nature  of  the  individual  before  him,  the  power  of 
definitely  fixing  the  period  of  confinement  in  prison, 
and  transfers  it  to  the  managers  of  the  reformatory, 
who  have  the  power,  if  they  see  fit,  to  let  prisoners  out 
on  parole  (ticket -of-leave)  at  any  time  after  a  pro- 
bationary period.  Since  the  introduction  of  this 
system  into  the  Elmira  prison  at  New  York  several 
thousand  prisoners  have  passed  through  it,  and  only  a 
small  percentage  prove  recidivists  ;  it  was  first  suggest- 
ed by  two  Englishmen,  the  brothers  Frederick  and 
Mathew  Hill,  and  independently  by  Garofalo  of  Naples. 

(3)  To  improve  the  prison  staff,  under  the  belief 
that  the  prison  warder  of  to-day  is  as  w.  ll  fitted  for 
the  treatment  of  criminality  as  the  hospital  nurse  of 
half  a  century  ago  was  fitted  for  the  treatment  of 
disease.  No  one  should  be  appointed  to  the  care  of 
criminals  who  has  not  been  specially  trained  for  the 
purpose. 

(*)  To  educate  the  criminal  physically,  mentally,  and 
industrially  by  means  of  skilled  teachers,  so  as  to  win 
him  back  from  the  anti-social  to  the  social  world,  and 
to  give  him  when  he  leaves  the  prison  a  trade  or  means 
by  which  he  can  earn  an  honest  livelihood. 

(5)  To  introduce  a  sound  system  for  the  identifica- 
tion and  registration  of  criminals.  The  recognition  of 
the  habitual  criminal  is  one  of  the  most  delicate  and 
difficult  functions  of  the  police  :  they  are  blamed  if 
they  fail  in  identifying,  and  doubly  blamed  if  they 
mistake  an  innocent  person  for  the  real  offender.  Both 
identification  and  registration  can  be  accurately  and 
unimpeachably  carried  out  by  the  anthropometric 
system  of  Bertillon,  which  consists  in  the  measure- 
ment of  parts  of  body  which  do  not  alter  with  age, 
accident,  thinness,  or  corpulence  of  the  individual, 
combined  with  a  record  of  marks,  profile  and  three- 
fourth  face  photographs  The  measurements  are  the 
machinery  of  identification  ;  the  personal  marks  are 
the  proofs. 

It  is  worthy  of  note  that  the  Japanese  have  had  for 
ages  a  system  of  prison  treatment  very  similar  to  that 
which  our  most  advanced  thinkers  now  recommend,  in 
which  every  prisoner  is  taught  to  do  that  at  which  the 
limit  of  his  natural  faculties  is  reached,  and  where  the 
only  method  of  punishment  is  one  dark  cell  seldom 
used,  and  flogging  is  unknown. 

(6)  To  deal  with  the  occasional  criminal  by  sul  - 
stituting  "  liability  to  pimishment"  for  actual  detention 
in  jail. 

This  Section  is  not  the  one  to  deal  with  the  question 
of  prison  mortality,  as  its  consideration  would  involve 
a  history  of  the  diseases  of  prisoners  and  many  other 
points  ;  but  as  it  is  a  subject  of  the  deepest  interest 
to  all  engaged  in  jail  administration  in  the  East,  1 
may  be  permitted  to  make  a  few  remarks.  Writers  at 
home  are  very  fond  of  contrasting  the  death-rates  of 
British  and  Indian  jails,  to  the  detriment  of  the  latter, 
from  want  of  knowledge.  I  am  certain  every  one 
who  has  had  the  management  of  prisoners  in  the  East 


will  allow  that  mortality  in  prisons  depends  largely 
upon  (1)  the  class  of  prisoner  admitted,  whether  he 
is  selected,  the  nature  of  his  occupation  in  the  free 
state,  and  whether  he  comes  from  a  malarious  or 
healthy  district.  The  enormous  influence  of  malaria 
in  augmenting  Eastern  prison  death-rates  has  not  been 
taken  sufficiently  into  account,  and  it  is  a  curious  fact 
that  the  removal  of  prisoners  from  malarious  districts 
to  healthy  ones  is  often  disastrous.  (2)  The  discipline 
and  nature  of  his  labour  in  jail.  The  stricter  the 
discipline  and  the  more  continuously  prisoners  are  made 
to  work,  even  irrespective  of  its  amount,  especially 
if  never  accustomed  to  work  before  or  if  they  are 
employed  at  work  to  which  they  were  previously  im- 
accustomed,  the  hiarher  the  death-rate.  (3)  Diet, 
whether  there  is  change  to  unaccustomed  food,  and 
whether  it  is  too  much  or  too  little.  (4)  The  early 
detection  and  treatment  of  disease.  My  experience  is, 
that  as  well  as  malingering,  there  is  a  good  deal  of 
concealment  of  disease  and  actual  indifference  about 
health.  If  Eastern  prisoners  could  be  treated  as  the 
following  extract  shows  tiicy  are  pampered  in  England, 
I  have  no  doubt  their  sick  and  death-rates  would  be 
as  low  : — 

"The  Commissioners  of  Prisons  in  their  report  for 
1887-88  attribute  the  low  rates  of  sickness  and  morta- 
lity to  the  improved  dietary,  which  gave  the  prisoners 
a  sufficient  amount  of  food  composed  of  proper 
ingredients,  and  they  claim  for  it  the  great  merit  of 
simplicity  and  economy.  The  yearly  avcage  death- 
rate  for  the  I65  years  ending  March  1878  was  11*6 
per  mille,  while  for  the  ten  years  ending  March  1888 
it  was  8'  I .  The  Commissioners  state  that  imprison- 
ment as  now  generally  conducted  in  England  is  a 
condition  more  or  less  akin  to  physiological  rest.  The 
struggle  for  survival  is  suspended,  and  the  prisoner 
appears  to  feel  that  the  prayer  for  daily  bread  is 
lendered  unnecessary  by  the  solicitude  of  his  custo- 
dians. Tranquillity  of  mind  and  freedom  from  anxiety 
are  leading  characteristics  of  his  life.  From  the  moment 
the  prison  gates  close  behind  him  the  tendency  in  most 
cases  is  to  lessened  waste  of  tissue  :  he  lives  in  fact 
less  rapidly  than  before. 

"  He  is  insensibly  subdued  to  settled  quiet," 
and  finds  in  many  instances  a  peace  and  repose  to 
which,  as  a  law-abiding  citizen,  he  was  perchance  a 
stranger.  The  work  exacted  of  him  is  never  excessive  ; 
that,  as  a  rule,  he  is  free  from  worry  ;  that  he  is  well 
clothed  and  housed  and  surrounded  even  in  the  depths 
of  winter  by  a  warm  atmosphere  ;  that  he  spends  nine 
hours  out  of  every  twenty-four  in  bed,  does  nothing 
on  Sunday,  and  is  exemf)t  from  distracting  emotions 
and  desires.  Finally,  he  is  scrupulously  protected 
from  all  preventible  bodily  suffering,  and  may  be  said 
to  be  an  inmate  of  a  hygienic  hospital  for  the  promo- 
tion of  the  physical  and  mental  health. 

The  second  subject  1  wish  to  say  a  few  words  about 
is  — 

Insanity. — There  never  was  a  period  of  human  history 
when  insanity  did  not  exist,  and  it  would  be  strange  if 
this  were  not  so,  with  the  brain,  the  organ  of  mind,  liable 
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to  have  its  development  arrested,  its  functions  disor- 
dered, or  its  action  suspended,  and  the  type  of  mental 
and  nervous  disease  which  exists  in  different  races  and 
ages  is  exactly  that  form  which  is  in  in  accord  with 
their  respective  mental  development — the  most  com- 
mon in  the  savage  is  imbecility,  in  children  idiocy. 
There  can  be  no  moral  insanity  where  there  is  no 
moral  seuse,  and  no  ideational  in  infants  because  they 
have  no  ideas.  The  period  of  the  world  in  which  we 
live  is  characterized  by  an  enormous  increase  in  fre- 
quency of  neurotic  affections,  due  to  the  unparalleled 
activity  aad  progress,  rush  and  worry  of  modern  life, 
a  life  of  anxiety  and  high  tension.  The  rapid  cultural 
development  of  our  time,  gratification  of  ambition, 
change  in  the  whole  style  of  existence,  strife  of 
competition,  and  the  desire  to  grow  rapidly  rich,  have 
made  nations  and  individuals  discontented.  As  Horace 
said  two  thousand  years  age  — 

Qui  fit,  Msecenjvs,  ut  nemo,  quam  sibi  8ortem 
Sen  ratio  dederit,  seu  fors  objecerit,  ilia 
Contentua  vivate  ;  laudet  diversa  sequentes." 

In  other  words,  the  rapid  advancement  of  our  civiliza- 
tion, with  the  conditions  of  the  new  age,  and  the 
problems  which  it  raises  in  intellectual,  political,  and 
social  existence,  has  not  been  effected  without  mental 
strain  and  large  expenditure  of  nerve  force,  because 
the  change  has  unfortunately  brought  with  it  bad 
habits  not  known  before,  and  displaced  many  old 
restraining  influences  which  it  would  have  been  wise 
to  preserve  until  something  better  in  their  place  had 
been  established.  Insanity,  like  criminality,  waits  on 
civilization,  which  Carlyle  says  "  is  merely  a  covering 
underneath  which  the  savage  nature  of  man  burns 
with  an  infernal  fire,"  and  the  reason  for  this  is  not 
difficult  to  explain,  as  there  can  be  no  doubt  that  there 
is  an  increasing  complexity  of  the  brain,  the  result  of 
this  higher  civilization,  march  of  education,  and 
struggle  for  existence,  and,  like  all  machinery,  the 
more  delicate  its  mechanism  becomes  the  more  liable 
it  is  to  get  out  of  order,  and  the  more  difficult  it  is  to 
re-adjust  it  again.  One  melancholy  evidence  of  the 
increase  of  insanity  is  the  increase  in  number  and  size 
of  the  asylums  which  Christian  benevolence  and  states- 
manship have  established  for  the  custody  and  treatment 
of  persons  mentally  afflicted. 

In  Ceylon  the  admission  rate  continues  to  increase, 
the  percentage  of  recoveries  on  this  rate  being  about 
52  per  cent.,  and  the  cases  are  of  the  usual  mental 
types.  The  uneducated  brain  of  the  native  is  not 
usually  roused  to  excessive  fabrication  of  ideas  even 
by  insanity,  his  mental  symptoms  being  more  a  mono- 
tony of  noise,  bad  language,  and  filthy  conduct.  In 
all  delusional  cases,  the  patients  are  persons  of  educa- 
tion— an  example  of  its  effect  in  enlarging  the  capacity 
of  mankind  for  misery.  The  causes  are  even  more 
difficult  to  ascertain  than  in  Western  countries,  but 
all  experience  is  against  the  influence  of  opium  as  an 
important  factor  in  its  causation  ;  but  there  is  no 
doubt  about  bhang  being  morally  and  mentally  injurious. 

In  an  inquiry  which  I  made  some  months  ago  into 
the  opium  and  bhang   question  with  the  Inspector- 


General  of  Prisons,  we  found  that  the  average  importa- 
tion of  opium  for  each  year  of  the  decade,  1871 — 80, 
amounted  to  9,6221bs.,  while  for  each  year  of  the 
decade,  1881 — 90,  it  amounted  to  9,957lbs.,  an  increase 
of  385 lbs.,  or  3'.5  per  cent,  on  the  annual  importation  ; 
but  taking  into  account  the  increase  of  population, 
there  was  an  actual  decrease  per  head.  In  the  first 
period  one  pound  of  opium  was  consumed  by,  or  at  least 
imported  for,  every  208  persons  ;  in  the  second  period 
one  pound  was  consumed  by,  or  at  least  imported  for, 
302  persons  :  in  other  words,  it  now  takes  302  persons 
to  consume  what  was  formerly  used  by  208. 

As  regards  race,  Malays  are  most  addicted  to  this 
drug,  Moors  probably  come  next,  the  Sinhalese  next, 
then  the  Tamils,  and  lastly  Benghers  and  Europeans. 

We  found  no  satisfactory  evidence  that  the  abuse 
of  opium  as  distinguished  from  its  use  was  on  the 
increase,  nor  was  there  any  evidence  to  show  that  the 
abuse  of  the  drug  has  extended  beyond  a  very  small 
section  of  the  community,  and  the  admission  to  hospi- 
tals and  asylums  has  not  been  influenced  to  any 
appreciable  extent  thereby.  We  were  convinced  of 
the  enormous  benefits  which  resulted  from  its  judicious 
use,  and  we  had  reason  to  believe  that  a  not  inconsider- 
able portion  of  the  drug  imported  was  used  in  the 
treatment  of  animals  ;  further  that  any  considerable 
diminution  in  its  importation  would  involve  a  consi- 
derable increase  in  human  and  animal  suffering. 

We  were  strongly  of  opinion  that  the  use,  even  the 
abuse,  of  opium  had  not  tended  in  any  way  to  increase 
crime  or  insanity,  though  in  certain  cases  it  may  have 
exercised  an  enfeebling  influence  over  mind  and  body. 

As  regards  bhang,  we  found  many  cases  on  record 
in  which  it  had  been  the  immediate  cause  of  crimes 
of  violence,  and  we  advised  that  its  use  should  bo 
restricted  as  far  as  possible  by  means  of  a  heavy  im- 
port duty  and  the  prevention  of  its  cultivation  in  the 
island. 

My  belief  is  that  natives  who  use  opium  have  selected 
the  least  harmful  form  of  stimulant,  one  which  rarely 
acts  as  a  cause  of  crime,  insanity,  or  disease,  aad  that 
any  unwise  interference  will  practically  substitute 
alcohol,  with  all  its  dreadful  immediate  and  remote 
effects,  for  opium.  The  agitation  against  it  seems  to 
be  the  result  of  ignorance. 

I  have  seen  a  few  cases  of  that  curious  and  dangerous 
condition  known  as  running  amuck,  or  amok,  amonoj 
Malays,  due  to  bhang  and  perhaps  to  opium.  It  is 
no  doubt  a  transitory  form  of  madness  closely  related 
to  epilepsia  cursica  of  Bootius,  in  which  the  person 
commences  running  and  then  fa" Is  down  in  a  fit. 
Wallace  suggests  "  that  it  is  a  resort  to  what  appears 
to  a  savage  to  be  a  kind  of  honourable  suicide  on  the 
part  of  a  man  who  for  some  reason  is  plunged  in 
sorrow  and  dejection,  thinks  himself  wronged  by 
society,  or  to  whom  on  account  of  misfortune  life  has 
become  a  burden." 

Trusting  that  my  remarks  have  not  been  too  long, 
and  thaaking  you  for  your  attention,  I  now  give  place 
to  those  who  have  prepared  papers  which  we  have  all 
come  here  to  hear  read. 
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SECTION  OF  MEDICO-LEaAL  MEDICINE  &  INSANITY. 


ON  SOME  POINTS  IN  CASES  OF  ARSENICAL 
POISONING. 

BY  R.  HARVEY,  M.D.,  F.K.O.P., 

Surgeon-Colonel,  I.  M.  8. 

Gentlemen,—  In  my  report  on  the  Medico-legal  returns 
of  the  Bengal  Presidency  written  in  1873  (p.  252), 
I  wrote :  — 

•'  It  must  be  remembered,  however,  tliat  there  is  a  class  of  cases, 
rare  indeeil,  yet  sufMciently  attested,  where  the  arsenic  exercises 
its  powers  primarily  and  exclusively  on  the  nervous  system,  the 
patient  dying,  often  rapidly,  in  a  state  of  profound  collapse  or 
coma,  and  no  local  lesions  whatever  being  found  in  the  stomach 
or  bowels.  This  point  is  one  of  great  importance,  and  should 
never  be  lost  sight  of.  In  at  least  four  instances  in  the  present 
returns  the  absence  of  congestion  in  the  stomach  was  held  to 
contra-indicate  arsenical  poisoning,  and  no  analysis  appears  to 
have  been  made.  The  substance  of  one  will  suffice.  A  gr-mbler 
and  ^anjrt-smoker,  who  had  left  home  ,  taking  some  ornaments 
with  him,  was  found  cold,  insensible,  and  iiisufiSciently  clad.  He 
revived  a  little  in  the  sun,  but  soon  after  died.  The  report  of  the 
native  doctor,  who  saw  him  alive,  is  not  given.  On  dissection 
the  pupils  were  found  dilated,  and  the  brain  and  its  sulci  congested, 
appearances  compatible  with  poisoning  by  hhang  or  datura. 
The  lungs  were  frothy  and  oedematous  ;  all  the  other  organs 
healthy.  The  parts  of  the  case,  bearing  upon  the  question  at 
issue,  are  as  follows  : — 

"  Stomach  was  much  distended  with  a  yellow,  watery  fluid,  with 
a  few  split  vetches  in  it  ;  no  characteristic  smell.  Mucous 
membrane  covered  with  a  viscid,  yellow-coloured  mucus,  no  irrita- 
tion marks  Both  sides  of   heart  contained  greenish, 

straw-coloured  jelly  consistence  material,  also  dark  clots  and 
fluid  black  blood  The  absence  of  stomach  irrita- 
tion marks,  its  being  full,  and  the  intestines  containing  faeces, 
altogether  militate  against  poisoning  by  a  mineral. 

"This  case  and  the  others  like  it  may  not  have  been  examples 
of  arsenical  poisoning,  but  the  cause  of  death  was  not  ascertain- 
ed and  viscid  yellow-mucus  in  the  stomach  and  greenish  yellow 
deposit  in  the  heart  are  suggestive."  Vide  pages  255-56  below  : — 
"  That  a  non-congested  stomach  contra-indicates  arsenical  poison- 
ing is  disproved  by  several  cases.    One  from  Amritsar,  where 
elio-ht  congestion  at  the  brain  and  lungs  was  the  only  abnormal 
appearance,  has  been  noticed  above.    In  another,  reported  in  the 
Bijnor  return  for  October  1870,  the  body  was  so  decayed  that 
no  accurate  opinion  could  be  formed  as  to  the  cause  of  death. 
The  stomach  contained  about  two  ounces  of  greenish  fluid,  with 
green  particles  floating  in  it,  but  its  mucous  coat  exhibited  no  trace 
of  inflammation — a  point  which  Dr.  Hilson  remarks  on  as  note- 
worthy. Arsenic  was  found  in  it  by  the  Chemical  Examiner.  In 
another,  reported  by  Dr.  Quinnell  from  Jhung  (Lahore  circle), 
in  November  1870,  the  symptoms  preceding  death  were  vomit- 
ing, purging,  dryness  of  the  mouth,  thirst,  anxiety,  vertigo,  and 
prostration,  and  death  occurred  in  nine  hours.    On  post-mortem 
examination,  the  brain  was  found  congested,  with  slight  extrava- 
sation of  blood  at  its  base  ;  but  the  whole  of  the  intestinal  tract, 
the  lungs,  heart,  liver,  spleen,  kidneys  and  bladder  were  found 
healthy.    A  second  woman,  who  recovered,  had  well-marked  pri- 
mary symptoms  of  arsenical  poisoning,  with  swelling  of  the  eye- 
lids, itching  of  the  surface  of  the  body,  and  partial  paralysis  of 
the  extremities  as  secondary  effects.    Tiiere  was  no  epigastric 
tenderness  or  pain,  possibly  because  the  poison  was  taken  in 
food,  and  for  the  ii«ost  part  rejected  by  vomiting  ;  arsenic  was 
detected  by  the  Chemical  Examiner.     In  another  case,  in  the 
Hosangabad  return  for  September  1872,  a   hospital  assistant 
found  '  nothing  suspicious'  in  a  body  said  to  have  been  poisoned 
by  arsenic.  The  Chemical  Examiner  found  arsenic  in  the  stomach 
of  the  deceased,  and  in  the  remains  of  the  bread  wliich  he  had 
eaten."  Another  example  is  given  at  page  258  :  "  In  several  cases, 
where  arsenic  was  found  in  the  stomach,  only  a  slight  degree  of 
c-ongestion  existed,  and  the  cases  above  given  suffice  to  show 
that  in  cases  of  suspected  poisoning  by  arsenic  chemical  analysis 


should  always  be  resorted  to  even  when  no  local  lesions  are  apparent, 
unless,  indeed,  some  other  cause  of  death  is  plainly  made  out." 

I  bring  this  long  quotation  before  you,  because  iu 
spite  of  the  fact  that  the  occasional  occuirence  of  such 
cases  as  those  quoted  is  recognized  in  most  text-books, 
no  stress  is  laid  on  them ;  and  it  is  still  not  uncommon 
to  find  in  cases  of  suspected  poisoning  by  arsenic  the 
absence  of  symptoms  of  gastro-intestinal  irritation  held 
by  some  medical  men  to  be  evidence  that  death  could 
not  have  been  caused  by  arsenic.  Similarly,  the  absence 
of  pain,  of  vomiting,  of  persistent  thirst,  of  purging, 
are  supposed  to  contra-indicate  the  suspicion  of  arseni- 
cal poisoning,  and  there  is  reason  to  suppose  that  this 
comparative  ignorance  of  these  exceptional  cases  may 
and  does  now  and  then  lead  to  the  escape  of  a  guilty 
person. 

There  can  be  no  doubt  that  in  the  immense  majority 
of  cases  the  symptoms  and  post-mortem  appearances  are 
those  of  intense  irritation,  and  this  is  dwelt  on  so  much 
that  it  takes  a  fixed  hold  on  the  mind,  while  the  excep- 
tional cases,  though  mentioned,  are  forgotten.  It  thus 
happens  that  when  a  case  does  occur  it  is  apt  to  be  over- 
looked, even  by  men  of  considerable  medico-legal  expeia- 
ence.  In  a  celebrated  English  case,  it  was  maintained  for 
the  defence  that  death  could  not  have  been  due  to  arsenic, 
because  of  the  very  slight  degree  in  which  symptoms 
of  irritation  were  present  before  death,  although  arsenic 
was  found  in  the  body,  in  the  medicines  and  in  the  beef- 
juice;  and  I  have  noticed  numerous  cases  in  this  coun- 
try where  opinions  were  given  that  death  was  not  due 
to  arsenic,  owing  to  the  absence  of  the  usual  post-mortem 
appearances,  and  where  the  viscera  do  not  appear  to 
have  been  subjected  to  analysis. 

In  the  case  of  recorded  cases  such  mistakes  are  not 
creditable  to  those  who  make  them,  though  there  is 
this  excuse  for  them  that,  though  mentioned,  they  are 
not  insisted  on  in  the  books.  Thus  Woodman  and 
Tidy  ("Forensic  Medicine  and  Toxicology,"  1877)  say: 
"  We  invariably  find  violent  vomiting"  (p.  134)j  a 
statement  which  goes  far  to  undo  the  effect  or  the  mind 
of  the  student  of  the  remarks  on  the  next  page  that  in 
some  cases  we  have  "  collapse,  with  or  without  (as 
happens  in  some  very  exceptional  cases)  pain,  vomiting, 
and  diarrhoea."  Again,  "  sometimes  the  patient  dies 
without  literally  any  bad  or  severe  symptoms  at  all" 
(p.  135).  Yet,  again,  "we  may  remark  first  that  several 
cases  are  recorded  when  no  special  after-death  appear- 
ances were  discovered.  .  .  The  post-mortem  appear- 
ances usually  discovered  are  those  common  to  the  action 
of  irritant  poisons  "  (p.  137).  No  special  attention  is 
called  to  the  necessity  of  analysis  in  all  cases  where  the 
administration  of  arsenic  is  suspected. 

Messrs.  Taylor  and  Stevenson  ("  Principles  and  Prac- 
tice of  Medical  Jurisprudence,"  3rd  Edition,  1882)  in- 
sist very  strongly  on  the  inflammatory  symptoms  and 
appearances,  and  only  mention  the  exceptional  cases  in 
the  most  casual  and  incidental  way.  Thus  they  say : 
"Although  pain  is  in  general  among  the  early  and  well- 
marked  symptoms,  arsenic  appears  in  some  eases  to  de- 
stroy sensibility"  (p.  257).  "There  are  many  anomalous 
cases  on  record  (they  are  speaking  of  chronic  poison- 
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ing)  in  wHeli  the  symptoms  have  diverged  so  much 
from  the  ordinary  course  as  to  embarrass  medical  prac- 
titioners(p.  258),  and  they  note  the  absence  of  vomit- 
ing and  purging  in  one  ease.  If  medical  practitioners 
would  remember  these  anomalous  cases  and  send  the 
viscera  for  analysis  in  all  cases  of  supposed  arsenical 
poisoning,  some  at  least  of  this  embarrassment  would 
be  avoided. 

Messrs.  G-uy  and  Ferrier  ("  Forensic  Medicine,"  6th 
Edition,  1888),  after  describing  the  usual  symptoms  and 
appearances,  say:  "  But  the  most  remarkable  j^os^-mor^cm 
appearance  is  the  absence  from  the  living  membrane  of 
the  stomach  of  all  trace  of  inflammation  and  of  every 
other  characteristic  change  "  (p.  409).  Yet  no  stress  is 
laid  on  this,  and  the  need  of  analysis  in  all  cases  is  not 
mentioned. 

Lyon  ("Medical  Jurisprudence  for  India,"  1890)  also 
fails  to  point  out  the  necessity  of  analysis  in  all  cases, 
though  he  fully  recognizes  the  occasional  absence  of 
the  usual  sjrmptoms  and ^os^  mor^LW appearances.  "In  a 
few  acute  cases,"  he  says,  "irritant  symptoms  are  absent 
or  slight,  and  the  nervous  symptoms  well-marked.  Such 
cases  usually  prove  rapidly  fatal  either  by  collapse  or 
coma  "  (p.  144).  He  gives  a  series  of  illustrative  cases 
and  recalls  attention  to  Christison's  fourteen  cases,  in 
which  only  slight  irritant  symptoms  were  present,  while 
in  five  of  the  fourteen/)o.s^  mortem  appearances  of  irrita- 
tion were  either  altogether  absent  or  trifling  only 
(p.  443.) 

Messrs.  Gribble  and  Hehir  (•'  Outlines  of  Medical  Juris- 
prudence for  India,"  1892)  clearly  describe  the  excep- 
tional cases :  "  The  pain  may  be  absent  or  but  slight. 
Vomiting  and  purging  do  not  occur  in  all  cases,  nor  is 
thirst — a  most  persistent  symptom — always  foreseen" 
(p.  412).  Yet  they  also  fail  to  insist  on  the  necessity  of 
analysis. 

Mann  of  Manchester  ("  Forensic  Medicine  and  Toxico- 
logy," 1893),  whose  book,  besides  being  the  latest,  is  one 
of  the  fullest  and  best  that  1  know,  is  perfectly  clear  as  to 
the  occasional  occurrence  of  "exceptional  cases  (in  which) 
poison  seems  to  spend  its  force  on  the  ncrce  centres,  the 
gastro-enteric  symptoms  being  less  pronounced,  or 
they  may  be  entirely  absent.  In  such  cases  from  the 
very  first  extreme  collapse  occurs,  with  superficial  and 
deep  anaesthesia  of  the  limbs,  faintness,  extremely  small 
feeble  pulse,  and  coma"  (p.  430).  "In  those  exceptional 
cases  in  which  paralysis  of  the  nerve  centres  is  substi- 
tuted for  the  usual  gastro-enterites,  the  appearances 
presented  by  the  stomachmay  be  comparatively  trifling." 
No  description  could  be  better,  yet  here  again  we  have 
no  stress  laid  on  the  necessity  of  analysis. 

It  may  doubtless  be  said  that  in  all  cases  of  suspected 
poisoning,  analysis  is  had  recourse  to  as  a  matter  of 
routine,  and  in  England  this  is,  no  doubt,  true  to  a 
great  extent,  although  we  find  in  the  records  pigment 
cases,  in  which  it  was  not  done  even  when  inflammatory 
appearances  were  present.  In  India,  however,  there  is 
considerable  reason  to  think  that  the  absence  of  the 
usual  symptoms  of  irritant  poisoning  during  life  and 
of  gastro-enteric  inflammation  after  death  would  by 
many  be  taken  to  contra-indicate  any  supposition  of 


arsenical  poisoning,  and  thus  render  analysis  unneces- 
sary. In  England  also,  I  believe,  that  unless  something 
had  occurred  to  assure  suspicion,  these  anomalous  cases 
would  most  frequently  be  mistaken  for  something  else, 
and  would  very  naturally  be  embarrassing  to  medical 
practitioners  strongly  imbued  with  the  general  idea 
that  arsenic  always  causes  marked  gastro-enteric  symp- 
toms. The  mistake  would  be  a  natural  one,  and  my 
object  in  bringing  the  subject  to  your  notice  is  to  re- 
call attention  to  the  subject,  and  to  again  insist,  as  I 
did  22  years  ago,  that  "  m  cases  of  suspected  poisoning  hy 
arsenic,  chemical  analysis  should  always  he  resorted  to, 
even  when  no  local  reasons  are  apparent,  unless,  indeed, 
some  other  cause  of  death  is  plainly  made  out."  I 
might  even  go  farther  and  say  that  in  all  cases  of  sud- 
den death  from  collapse  or  coma,  analysis  should  be 
made,  even  when  there  is  nothing  to  indicate  arsenical 
poison,  unless  cause  of  death  is  clear.  Arsenic  is  so 
common  a  poison  in  India  that  the  number  of  anoma- 
lous cases  is  probably  large.  A  considerable  number  are 
on  record,  and  it  behoves  us  to  do  our  best  to  detect 
them.  If  the  above  rules  are  kept  in  mind  they  will 
be  less  likely  to  escape  notice. 

One  other  point  deserves  more  attention  than  it 
receives  from  English  writers — I  mean  the  occurrence 
of  sub-endocardial  ecchymosis.  It  was  present  in  23 
out  of  33  instances,  in  which  the  condition  of  the  endo- 
cardium is  mentioned  in  the  arsenical  cases  in  my 
report,  and  in  only  three  other  instances  (all  of  them 
eases  of  strangulation)  out  of  the  whole  series.  Briand 
and  Chaude  describe  it  as  very  frequent,  and  Tardieu 
says  it  occurs  "a  prcs  constamment.'^  It  has  always 
been  present  in  the  cases  of  arsenical  poisoning  ex- 
amined by  me,  probably  a  dozen  at  least.  Whether  it 
occurs  in  the  anomalous  cases  where  the  gastro-intesti- 
nal  tract  escapes,  I  do  not  know  ;  for  in  none  of  those 
I  have  quoted  is  the  condition  of  the  endocardium 
mentioned.  Very  probably  it  does  not,  but  if  it  does, 
it  would  be  a  very  valuable  indication.  I  should  always 
myself  suspect  that  I  had  to  do  with  a  case  of  poison- 
ing by  arsenic  if  I  found  the  ecchymosis.  They  are 
most  characteristic  and  cannot  fail  to  be  recognized  if 
looked  for.  I  have  seen  them  nearly  quarter  of  an  inch 
in  depth  in  the  ventricular  wall.  When  on  the  valves 
or  fleshy  columns  they  are  even  more  conspicuous. 


THE  NECESSITY  FOR  AN  ACT  RESTRICT- 
ING  THE  FREE  SALE  OF  POISONS 
IN  BENGAL. 

BY  SURQEON-OAPTAIN  J.  F.  EVANS,  M.B„  AND  ASSISTANT  SURGEON 
CHUNJ  LAL  BOSE,  M.B.,  PCS., 
Chemical  Examine?  a  to  the  Government  of  Bengal. 

A  VERY  large  number  of  cases  of  poisoning  occur  annu- 
ally in  Bengal,  and  as  none  of  the  safeguards  against 
their  occurrence  in  vogue  in  England  and  other  Eu- 
ropean countries  exist  in  Bengal,  it  naturally  suggests 
itself  whether,  considering  the  difi'erence  of  population, 
the  number  of  cases  of  poisoning  is  excessive  ;  and, 
secondly,  whether  the  number  of  cases  of  poisoning  is 
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capable  of  reduction.  Throughout  the  length  and 
breadth  of  India,  except  in  Bombay,  the  sale  of  poisons 
is  absolutely  free  and  unrestricteJ.  Arsenic,  aconite 
root,  nux  vomica  seeds,  and  other  deadly  poisons  may 
be  bought  by  man  or  woman  in  almost  any  quantity 
and  vs'ithout  question.  Many  potent  poisons,  such  as 
datura,  oleander,  grow  wild  or  almost  so  in  many  parts 
of  India,  so  that  any  measure  prohibiting  the  posses- 
sion of  such  poisons  would  be  very  difficult  to  enforce. 
The  drugs,  however,  most  frequently  used  as  poisons  do 
not  grow  wild,  but  can  be  easily  purchased  in  any  bazar 
in  India. 

In  the  population  of  every  country,  there  are  some 
with  criminal  instincts  ready  to  turn  to  account  any 
opportunity  that  exists  for  the  committal  of  crime. 
It  is  individuals  of  this  class,  who,  by  association  and 
habit  of  life,  would  come  to  learn  the  nature  and  appre- 
ciate the  use  of  a  poison.  So  long  then  as  criminals 
exist,  the  free  traffic  in  poisonous  drugs  is  attended 
with  very  considerable  danger  to  the  population  in 
general.  This  being  so,  the  necessity  of  placing  the  sale  of 
poisons  under  legal  restrictions  has  often  been  represent- 
ed to  Government  by  those  well  qualified  to  speak  with 
authority  on  the  subject.  Government  has,  however, 
hitherto  declined  to  take  action  in  the  matter,  and  on 
several  occasions  has  assigned  definite  reasons  for 
declining  to  take  action.  Admittedly,  on  all  hands,  the 
restriction  of  the  sale  of  poisons  in  India  is  by  no  means 
so  simple  and  easy  as  in  England.  Certain  difficulties 
are  self-evident,  and  these  have  apparently  strongly 
influenced  Government  in  its  decision.  Our  object  in 
brino'ing  the  matter  before  the  Medical  Congress  is  to 
invite  discussion  in  the  hope  that  some  feasible  plan 
of  dealing  with  an  admitted  evil  may  be  evolved.  The 
reason  for  particularising  Bengal  as  the  subject  of  our 
paper  firstly,  that  there  is  already  in  existence  a 
Poison  Act  in  Bombay  ;  and,  secoiidly,  that  complete 
statistics  with  regard  to  other  provinces  are  not  avail- 
able. However  the  few  statistics  that  we  have  been 
able  to  collect  with  regard  to  the  prevalence  of  the 
crime  of  poisoning  in  other  provinces  unmistakeably 
show  that  what  is  true  for  Bengal  is  also  true  for  her 
sister  pi'esidencies.  In  our  opinion,  it  is  not  only  pos- 
sible to  restrict  the  free  sale  of  poisons,  but  we  believe, 
also,  that  such  restrictions  will  be  followed  by  a 
permanent  diminution  of  crime.  We  are  supported 
in  this  belief  by  the  opinions  of  many  persons  who 
have  devoted  considerable  attention  to  the  matter. 

From  natural  and  other  causes  peculiar  to  India,  the 
subject  has  many  bearings.  These  can  best  be  con- 
sidered under  the  different  sections  into  which  our 
paper  is  divided.  W e  have  arranged  the  matter  treat- 
ed in  our  paper  under  the  following  heads  :  — 

A.  — Prevalence  of  poisoning  in  Bengal  as  compar- 
ed with  England  and  the  necessity  for  accurate 
statistics  regarding  cases  of  poisoning  in  Bengal  ; 

B.  — Nature  of  the  poisoning  which  occurs  in  the 
province  of  Bengal  ; 

C— Measures  proposed  with  the  object  of  restrict- 
ing the  free  sale  of  poisons. 


A. — The  prevalence  of  poisoning  can  only  be  judg- 
ed from  the  number  of  cases  of  fatal  and  non-fatal 
poisoning  annually  reported.  At  the  present  time  in 
the  province  of  Bengal,  no  report  is  available  regard- 
ing the  total  annual  number  either  of  fatal  or  non-fatal 
cases  of  poisoning.  The  Police  Administration  Reports 
deal  naturally  with  criminal  poisoning  only,  and  con- 
tain no  reference  to  instances  of  accidental  poisoning. 
The  Chemical  Examiner's  Report  is  simply  the  record 
of  the  results  of  the  chemical  examination  of  viscera, 
vomited  matters,  and  other  articles  that  may  be  referred 
for  examination.  It  does  not  profess  to  be  a  return 
even  of  total  suspected  cases  of  poisoning,  and  affords 
no  information  as  to  the  nature  of  the  cases  whether 
fatal  or  non-fatal,  and,  if  fatal,  whether  suicidal,  accident- 
al, or  homicidal.  The  Report  of  the  Health  Officer  of 
Calcutta  and  the  Calcutta  Police  Administration  Return 
deal  with  fatal  cases  of  poisoning  more  in  detail,  but 
have  reference  only  to  Calcutta  and  its  suburbs. 

English  statistics  divide  fatal  cases  of  poisoning  into 
murder  by  poison,  suicide,  and  accidental  d^ath  from 
poison.  The  latest  English  statistics  which  we  have 
been  able  to  obtain  refer  to  the  five  years,  1876  to  1880. 
During  this  period  there  occurred  12  cases  of  murder 
by  poison,  642  cases  of  suicide  by  poison,  and  927  cases 
of  death  from  accidental  poisoning.  Let  us  first  deal 
with  the  crime  of  murder  by  poison.  As  just  stated, 
12  cases  occurred  in  England  during  the  five  years, 
1876  to  1880,  or  an  average  of  "07  per  million  of  the 
population  in  each  year.  During  the  same  period  of 
time  in  Bengal,  the  Police  Administration  Keport  shews 
that  94  cases  of  miirder  by  poison  occurred,  or  an  ave- 
rage of  *3I  per  million  in  each  year.  Accordingly,  for 
the  period  under  reference,  the  crime  of  murder  by 
poison  was  rather  more  than  four  times  more  prevalent 
in  Bengal  than  in  England.  The  Police  Administra- 
tion Reports  for  the  last  five  years,  viz.,  1889  to  1893, 
shew  a  slight  reduction  in  the  number  of  cases  of  mur- 
der by  poison,  81  cases  having  occurred,  or  an  average 
of  '23  per  million  of  the  population.  The  crime  is, 
therefore,  still  three  times  more  prevalent  in  Bengal 
than  in  England. 

It  is  admissible,  we  think,  to  refer  here  to  the  nature 
of  the  scientific  evidence  on  which  the  charge  of  poison- 
ing rests.  First  in  importance  is  the  evidence  of 
the  doctor  who  has  treated  the  sick  man,  and  that  of 
the  medical  man  who  has  made  the  post-mortem  exa- 
mination. Next  comes  the  result  of  the  chemical  exa- 
mination of  viscera,  vomited  matters,  stomach  washings, 
etc.  C^hemical  examination  is  often  negative  for  many 
reasons :  the  poison  may  have  been  absorbed  and  de- 
stroyed in  the  organs  of  the  body  ;  it  may  have  been 
voided  by  vomiting  and  the  vomited  matters  lost  ;  or 
it  may  have  been  removed  by  prompt  remedial  mea- 
sures. It  is  partly  on  this  account  that  in  an  enquiry 
as  to  the  prevalence  of  poisoning  that  the  Chemical 
Examiner's  reports  afford  so  little  assistance.  There  is 
also  another  reason  why  the  Chemical  Examiner's 
reports  are  incomplete.  In  many  instances,  where  the 
medical  officer  holding  the  post-mortem  examination 
finds  a  sufficient  quantity  of  recognizable  poison  in  the 
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stomacli  to  enable  him  to  give  a  positive  opinion  as  to 
the  canse  of  death,  the  cases  are  never  referred  to  the 
(jhemical  Examiner  at  all.  We  do  not  suppose  this 
is  ever  done  in  cases  of  suspected  murder  by  poison, 
at  lea-t  it  ought  not  to  be  :  but  it  does  take  place  in 
cases  of  suicide,  the  prevalence  of  which  class  of  poison- 
ing we  now  pass  to  consider. 

As  already  stated,  the  English  statistics  for  the  five 
years,  ]876  to  1880,  shew  thiit  642  eases  of  suicide  by 
poisoning  occurred  or  3  5^  per  million  of  the  popula- 
tion in  each  year.  In  Bengal,  the  report  of  the  Sani- 
tary Commissioner  shews  tbat  the  total  number  of 
suicides  from  all  causes  occurring  in  the  province  during 
this  period  was  ll,6G2or  o8*8  per  million  of  population 
per  annum.  For  the  last  five  years  the  numbers  are 
15,743,  01  45"8  per  million  per  annum.  The  number 
of  suicides  from  all  causes  occurring  in  England  and 
Wales  in  the  year  1875  gives  an  average  of  65'2  per 
million  of  the  population.  So  far  then  as  can  be  ascer- 
tained, suicide  is  less  frequent  in  India  than  in  England. 
We  are  however  more  concerned  with  the  methods  of 
suicide  as  practised  in  the  two  countries.  In  England, 
suicide  by  poison  constitutes  about  1  2'25  per  cent,  of 
the  total  cases  of  suicide,  giving  as  stated  above  an  in- 
cidence of  suicide  by  poisoning  eq  iivalent  to  3"55  per 
million  of  the  population  per  annum.  We  regret  to  say 
that  no  returns  are  available  for  the  whole  province  of 
Bengal  to  shew  what  proportion  of  the  suicides  is  due  to 
violence  and  what  to  poison  ;  nor  are  all  the  cases  of 
suspected  suicide  by  poisoning  that  occur  referred  to 
the  Chemical  Examiner.  Thus  Surgeon-Major  J.  B. 
Gibbons,  Police  Surgeon  of  CJalcutta,  informs  iis  that 
out  of  44  cases  of  suicide  by  opium  examined  by  him 
in  the  year,  1st  June  1893  to  1st  June  1894,  he  sent 
only  18  cases  to  the  Chemical  Examiner.  In  the 
remaining  26  cases,  there  was  a  sufficient  quantity 
of  opium  in  the  stomach  to  enable  him  to  ascribe  the 
deaths  to  the  action  of  the  poison  without  the  help 
of  chemical  analysis. 

W^e  are  not,  however,  without  Pome  data  as  to  the  in- 
cidence of  suicide  by  poisoning  in  Bengal.  For  the 
reports  of  the  Commissioner  of  Police  of  (!alcutta 
afford  much  more  accurate  information  reg-ardintj  the 
occurrence  of  suici<le  by  poison  in  the  town  and  suburbs 
of  (Calcutta  than  is  available  for  the  rest  of  the 
province.  Thus,  during  the  five  years,  1876  to  1880, 
126  cases  occurred,  or  an  average  of  36*42  per  million 
per  annum.  For  the  five  years,  1889  to  1893,  236  cases 
occurred  or  an  annual  average  of  68*84  per  million.  Of 
these  cases,  23  were  due  to  arsenic,  167  to  opium,  and 
46  to  other  poisons.  Of  the  total  cases  of  suicide  in  the 
town  and  suburbs  of  Calcutta,  55"8  per  cent,  were  due 
to  poison  as  against  12'2.5  per  cent,  in  England.  These 
figures  also  shew  that  suicide  by  means  of  poison  is 
about  nineteen  times  more  prevalent  among  the  popula- 
tion of  the  town  of  Calcutta  than  it  is  generally  among 
the  population  of  England. 

Is  there  any  reason  to  suppose  that  suicide  by  poison 
is  more  prevalent  in  the  large  towns  of  Bengal,  like 
Calcutta,  than  in  rural  districts,  or  may  the  state  of 


affairs  in  Calcutta  be  taken  as  representing  the  condi- 
tions  existing   generally   throughout  the    province  ? 
There  is  nothing  in  the  available  statistics  to  warrant 
the  latter  conclusion,  and  there  is,  on  the  other  hand,  the 
well-recognizetl  fact  that  the  conditions  of  life  in  large 
and  wealthy  cities  are  prone  to  develop  those  mental, 
social,  and  physical  states  which  frequently  prompt  self- 
destruction.    Painless  methods  of  self-destruction  are 
preferable  to  painful  methods,  and  it  is  in  large  towns 
that  a  knowledge  of  the  painless  methods  of  ending  life 
would  most  easily  be  acquired,  and  the  drugs  selected 
for  the  purpose  be  most  ea«ily  procured.    It  is  possible, 
however,  that  a  considerable  number  of  cases  of  suicide 
by  poison  occur  in  rural  districts  that  are  never  reported 
to  the  police,  or  brought  to  light  in  any  way.  Instances 
of  suici  Je  also  occurring  in  the  families  of  respectable 
and  influential  individuals  are,  no  doubt,  often  secretly 
disposed  of  to  avoid  scandal.    At  the  present  time  then 
the  available  statistics  afford  no  information  as  to  what 
proportion  of  the  total  suicides  occurring  in  the  pro- 
vince are  due  to  violent  methods  and  what  proportion  to 
the  use  of  poison.    Some  facts  are,  however,  available, 
which  go  to  show  that,  not  only  has  suicide  increased  to 
an  alarming  extent  in  the  large  towns,  but  that  the  use 
of  poison  has  a  great  deal  to  do  with  the  increase  that 
has  taken  place.    Hanging   and   drowning  were  the 
methods  of  self-destruction  chiefly  selected  a  quarter 
of  a  century  ago.    To-da/  in  the  town  of  Calcutta  more 
than  half  the  cases  of  suicide  are  due  to  poison—  a  great 
contrast  to  the  conditions  existing  half  a  century  ago. 
For  in  the  year  18-^0,  of  21  cases  of  suicide  occurring  in 
Calcutta,  4,  or  about  20  per  cent.,  were  caused  by  poison, 
the  remainder  by  hanging  and  drowning.     During  the 
year  1856,  according  to  l3r.  Woodford,  then  Police  Sur- 
geon of  Calcutta,  the  proportion  of  suicide  was  1  to  2,000 
of  the  population  of  the  town.    The  proportion  of  sui- 
cides to  the  population  in  the  town  of  (Jalcutta,  exclusive 
of  suburbs,  is  now  I  to  1,300,  this  being  the  average 
annual  incidence  durinji;  the  last  six  vears.  These  fioures 
show  a  truly  alarming  increase  in  the  crime  of  self-de- 
struction in  the  municipal  area  of  Calcutta,  an('  become 
even  more  significant  from  the  f;ict  that  poison  now 
accounts  for  70  per  cent,  of  the  suicides  as  against  20 
p^r  cent,  in  1850.    In  1865,  iJr.  Beatson  reported  the 
occurrence  of  4 1  cases  of  suicide  at  Dacca.  Of  these,  one 
only  was  due  to  poison,  38  to  hanging,  and  the  remain- 
der to  drowninir.    It  will  be  noted  that  the  statistics, 
which  we  are  able  to  quote,  refer  to  only  one  large  town 
in  the  province.    Further,  that  these  statistics  are  ad- 
vanced as  evidence  of  the  necessity  for  new  legislative 
measures.     It   may  legitimately  be  pointed  out  that 
legislation,  the  necessity  for  which  is  based  on  the  con- 
dition in  one  large  town  of  a  pro\  ince  with  a  population 
of  70,000,000,  may  not  be  required  in  the  rest  of  the 
province.    To  this  we  would  rejdy  that  the  existing 
conditions  regarding  the  f-ale  of  poisons,  although  possi- 
bly not  productive  of  a  large  crop  of  suicides  by  poison 
in  the  "ural  districts,  undoubtedly  produce  in  the  rural 
districts  a  great  deal  rf  other  crime  to  which  we  shall 
subsequently  refer.    Further,  it  will  be  seen  that  the 
measures  proposed  chiefly  affect  the  large  towns. 
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The  conditions  of  life  in  all  the  large  towns  of  the 
province,  if  not  exactly  similar,  at  any  rate  approximate 
to  those  attending  life  iu  Calcutta.  At  the  jjresent  time 
outside  Calcutta  but  little  is  accurately  known  about  the 
conditions  existing  in  the  rest  of  the  province  as  regards 
the  crime  of  self-Jestruction,  nor  is  it  probable  that  re- 
liable information  will  be  forthcomino-  so  lono-  as  the 
dead  may  be  disposed  of  by  cremation  or  burial  without 
a  medical  certificate  as  to  the  cause  of  death.  Naturally, 
it  would  be  preposterous  in  rural  districts  to  require  a 
medical  certificate  as  to  the  cause  of  death  before  a  dead 
body  could  b«  disposed  of.  It  is  far  otherwise,  however, 
in  large  towns,  where  medical  advice  is  plentiful,  and  the 
dead  are  disposed  of  in  regular  authorized  places  under 
police  control.  The  enactment  of  such  a  measure  sliotild 
form  the  initial  step.  Its  operation  in  large  towns  would 
be  distinctly  beneficial,  enabling  the  authorities  to  esti- 
mate the  amount  of  crime  and  guage  the  benefits  or 
otherwise  derived  from  legislative  n:easures  for  its  re- 
pression. The  value  and  accuracy  of  returns  relating 
to  the  prevalence  and  fatal  nature  of  disease  would  also 
be  largely  enhanced  by  such  a  measure.  It  is  in  large 
towns  also  that  deaths  by  poisoning  of  a  non-criminal 
jiature  chiefly  occur.  For  the  welfare  of  the  community, 
it  is  highly  important  that  Government  should  be  able 
to  ascertain  the  number  of  such  deaths.  But  so  long 
as  the  dead  can  be  disposed  of  without  medical  certi- 
ficates, thw  accurate  registr  ition  of  the  cause  of  death 
is  quite  impossible. 

Death  by  poisoning  of  a  non-criminal  kind  is  usually 
described  as  death  from  accidental  poisoning.  Of  such 
deaths,  927,  or  5'15  per  million  per  annum,  occurred  in 
England  during  the'  five  years,  1876  to  1 880.  It  is 
highly  improbable  that  anything  like  this  number  oc- 
curs annuall)'  in  liengal.  The  p  pulation  is  for  the  most 
})art  agricultural,  and  unlikely  to  handle  poisons  with 
the  aupearance  of  which  they  are  tmacquainted  In  the 
large  towns,  however,  notably  in  Calcutta,  a  certain 
number  of  deaths  from  accidental  poisoning  occur  an- 
nually. Thus  in  the  municipal  area  of  Calcutta  during 
the  five  years,  1876  to  1880,  11  deaths  from  accidental 
l)oisoning  occurred,  or  an  average  of  6*5  per  million  of 
the  popuLition  per  annum  ;  and  during  the  five  years, 
1889  to  1*^93,  11  accidental  deaths  from  poisoning  are 
recorded  in  the  same  area,  or  o'6  per  million  per  annum. 
( Certain  types  of  cases  of  accidental  poisoning  are  ap- 
])arently  almost  unavoidable.  Those  cases,  however,  which 
arise  from  careless  dispensing,  or  from  the  vending  of 
drugs  by  itrnorant,  irresponsible  persons,  camiot  be  too 
strongly  condemned.  The  Bengal  Municipal  Act,  Sec- 
tion 252,  and  the  Calcutt'i  Municipal  Consolidation  Act, 
Section  368,  were  framed  with  a  view  to  prevent  such 
accidents.  They  enact  tliat  the  drugs  contained  in  the 
Jiritish  Pharmacopoeia,  if  dispensed  on  prescription,  or 
when  used  by  any  other  thiin  a  practitioner  of  indigen- 
ous medicine,  must  be  j)repared  by  a  properl3'-qualified 
compounder,  and  sold  only  in  registered  shops.  That  a 
coasidcrable  number  of  tiiesesame  drugs,  when  used  by 
a  praci:itioner  of  i  idigenous  medicine,  if  not  dispensed 
on  prescidption,  need  not  be  prepared  by  a  properly- 
qualified  compounder,  and  may  be  sold  in  a  non-regis- 


tered shop,  and  further  that  no  restriction  or  safeguard 
of  any  kind  shall  be  placed  on  the  sale  of  indigenous 
remedies  whether  contained  in  the  British  Pharmacopoeia 
or  not,  provided  they  are  not  sold  in  a  shop  where  Bri- 
tish Pliarmaco[)oeia  drugs  are  dispensed.  This  matter 
will  be  referred  to  again  when  dealing  with  the  proposed 
restrictive  measures. 

The  difficulty  of  obtaining  any  adequate  conception 
of  the  prevalence  of  f  tal  ])oisouing  in  the  province  of 
Bengal  has,  no  doubt,  been  already  realized.  It  is  in' 
fact  only  possible  to  speak  with  a  certain  show  of  au- 
thority regarding  one  town  in  the  whole  province,  ex- 
cept as  regards  murder  by  poison. 

Of  the  non-fatal  cases  of  human  poisoning,  it  is  only 
the  criminal  cases  that  are  recorded.  These,  for  the  most 
part,  consist  in  the  administration  of  stupefjdng  drugs, 
generall}'  datura,  for  purposes  of  theft.  It  is  a  class  of 
crime  fortunately  very  rare  in  European  countries.  The 
Bengal  Police  Returns  record  161  such  cases  during  the 
five  years,  1889  to  1893,  or  an  average  of  "46  per  million 
of  the  population.  As  regards  other  cases  of  non-fatal 
poisoning,  whether  suicidal  or  accidental,  absolutely  no 
general  information  whatever  is  to  be  obtained.  It  is 
possible  and  even  probable  that  their  number  is  very 
considerable.  Thus,  at  the  Medical  College  Hospital, 
103  non-fatal  cases  of  poisoning  were  treated  during 
the  year  '  893,  but  in  six  only  of  these  cases  were  the 
vomited  matters  or  substances  suspected  to  be,  or  to  con- 
tain poison  sent  to  the  Chemical  Examiner  for  analysis. 
At  the  Mayo  Hospital,  24  non-fatal  cases  of  poisoning- 
were  treated  during  the  j'ear  1893,  but  in  no  instance 
was  the  matter  referred  to  the  Chemical  Examiner  by 
the  police.*  The  Bengal  Administration  Report  shews 
that  at  the  hospitals  throughout  the  province,  about 395 
cases  of  poisoning  are  treated  annually,  of  which  345 
recover,  taking  the  average  of  the  four  years,  1889  to 
1892.  The  hospital  records  thus  show  a  yearly  average 
of  345  cases  of  non-fatal  poisoning. 

*  Weareiiuiebteil  to  Dr.  Kedai  iiath  Das.  Rei> istrar,  Medical  (Jolle'r'^ 
Ho.spi  al,  and  to  Dr.  1\1  aiimathaimth  Cliatterjee,  llesident  Physi- 
ci:in,  Alajo  Native  Hospital,  for  tlie  followiny  two  tables  upon 
which  the  above  statement  regiiding  the  uou-fatal  cases  of  poison- 
ing- lias  been  based  :  — 

T.-SiBLE   I.  TABLE  II. 


Ninnhei'  of  pitisitii  i  iig  cnxes  t.i'eati'd   Nnmher  of  pi>i.so7ii)i(!  cases  treated 
•in  the  Mi-flieal  Oolleqe  Husiyital          in  the  Mayo  Hospital 
(hivinri  JSOS.  '    d^rin}/  1S93  
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Such  is  then  the  account  that  we  are  able  to  supply 
of  the  prevalence  of  human  poisoning  in  Bengal,  both 
fatal  and  non-fatal.  It  is  manifest  that  the  statistics 
are  lamentably  incomplete.  More  accurate  returns  are 
essential.  It  is  hardly  possible  to  suppose  that  legisla- 
tion dealing  witli  the  free  sale  of  some  of  the  poisons 
at  present  in  use  can  much  longer  be  postponed.  The 
measure  of  the  usefuhiess  of  such  legislation  can  only 
be  guaged  by  reference  to  the  statistics  of  poisoning, 
both  before  its  introduction  and  after.  It  would  be 
opportune,  therefore,  to  now  prepare  the  ground  for 
the  introduction  of  such  a  measure,  by  establishing 
some  more  accurate  syste;ii  for  the  record  of  cases  ot 
poisoning. 

We  would  recommend  that  every  case  of  poisoning, 
whether  fatal  or  non-fatal,  should  be  reported  to  the 
police,  and  further  that  in  every  ca^e  such  articles 
bearing  on  the  case,  as  may  be  available  for  examinatiou, 
be  referred  to  the  Chemical  Examiner  for  analysis. 
This  is  of  course  done  to  a  limited  extent  in  Calcutta, 
but  it  is  questionable,  we  think,  whether,  in  other  large 
towns  of  the  province,  tha  proposed  measures  are 
adequately  carried  out.  At  least  there  are  no  records  to 
shew  the  results  of  the  action  taken. 

The  annual  reports  of  the  Commissioner  of  Police, 
Calcutta,  and  Health  Officer,  Calcutta,  already  supply 
more  information  regarding  the  nature  tmd  frequency 
of  poisoning  for  the  area  dealt  with  by  them  than  any 
other  similar  return.  We  would  suggest,  however,  that 
their  usefulness  would  still  further  be  increased  by  a 
slight  addition  to  the  tabular  statements  which  include 
cases  of  poisoning.    An  extra  column  might,  be  added 
to  the  tabular  statement  to  convey  information  as  to  the 
evidence  upon  which  the  deaths  were  returned  as  due  to 
poisoning,  whether  upon  medical  evidence  only,  chemi- 
cal analysis  only,  or  both.    Such  information  is  no  doubt 
already  available,  and  would  certainly  increase  the  value 
of  these  tabular  statements.    The  record  of  accidental 
deaths  in  the  police  returns,  both  for  ( 'alcutta  and  the 
province,  contains  no  return  of  the  number  due  to  poison- 
ing.   At  present  non-fatal  cases  of  poisoning  are  not 
dealt  with  in  either  of  the  two  reports,  bat  were  these 
cases  all  reported  both  to  the  police  and  the  Chemical 
Examiner,  the  results  of  investigation  could  be  embodied 
in  an  additional  table.    We  are  well  aware  that  the 
information  contained  in  a  small  tabular  statement  com- 
prising a  few  lines  often  requires  a  considerable  quantity 
of  machinery  for  its  accurate  collection.  That  the  larger 
towns  in  Bengal  should  make  returns  of  poisoning  cases 
among  their  population  similar  to  those  furnished  by 
Calcuttn,  does  not  seem,  however,  to  be  an  excessive 
demand.    They  probably  are  supplied  with  some  of  the 
requisite  machinery  already.    The  Sanitary  Commis- 
sioner's report  for  the  province  records  the  total  suicides 
for  the  year,  but  the  number  due  to  poison  is  not  sepa- 
rately furnished.    It  would  be  a  great  advantage  if  the 
numbers  due  to  violence  and  due  to  poisons  could  be 
given  separately,  and  if  the  nature  of  the  evidence 
upon  which  a  suicide  is  declared  due  to  poison  could 
also  be  addled  in  an  abbreviated  form  suitable  for  inser- 
tion in  a  tabular  statement.    A  similar    remark  applies 


to  the  Police  Administration  Report.  No  information  is 
contained  as  to  the  evidence  upon  which  cases  are 
deG\ared  to  he  murder  by  poison,  drugging,  etc'  If  this 
couid  be  added  in  a  form  not  too  bulky  for  insertion  in 
Statement  A,  Part  I,  the  analysis  of  cases  of  poisoning 
would  be  greatly  assisted.  In  the  s^-me  report  a 
rmmber  of  cases  are  returned  as  attempts  at  and 
abetment  of  suicide,  but  whether  the  attempts  were 
made  by  means  of  violence  or  poison  is  not  shewn. 
Hitherto  we  have  dealt  with  the  prevalence  of  human 
poisoning,  hut  we  referred  to  the  fact  that  the  free 
access  of  poison  produced  a  cla«s  of  crime  almost 
special  to  the  rural  districts.  The  crime  is  the  poison- 
i'og  of  animals.  It  is  rare  in  Europe,  but  very  prevalent 
in  India.  For  the  most  part  the  animals  are  cattle, 
and  no  record  of  the  prevalence  of  poisoning  in 
Bengal  under  the  conditions  now  existing  would  be 
complete,  which  neglected  this  class  of  crime.  During 
the  ten  years  ending  in  1893,  1,113  head  of  cattle  were 
suspected  to  have  died  from  poisoning  in  Bengal  alone. 
Poison  was  detected  in  75  per  cent,  of  the  cases. 
Cattle  poisoning  is  specially  to  be  deprecated  as  the 
cattle  form  in  many  instances  the  sole  wealth  of  their 
owners.  It  is  hoped  that  the  introduction  of  legis- 
lative measures  will  result  eventually  in  the  r.bolition 
of  this  crime.  This  then  concludes  such  information 
as  we  are  able  to  submit  regarding  the  prevalence  of 
all  kinds  of  poisoning  at  the  present  time.  The  way 
has  been  thus  prepared  for  the  consideration  of  the 
nature  of  the  '  poisoning  cases  which  occur.  Before, 
however,  passing  to  this  part  of  the  subject,  il;  will  not 
be  out  of  place  to  give  a  brief  summary  of  the  history 
of  poisoning  in  India. 

The  Skastras  here  and  there  record  cases  of  poisoning 
of  kings  by  their  nearest  of  kin  in  order  to  obtain 
possession  of  the  throne  and  of  husbands  by  their 
wives  for  reasons  not  very  apparent.  The  Mahavarata 
records  the  case  of  Bhim  Sen,  the  second  of  the 
Pandavas,  who  was  poisoned  by  his  jealous  cousin  and 
rival  Durjodhan.  Although  one  cannot  vouch  for  the 
authenticity  of  such  cases,  still  they  tend  to  sbow  that 
poisoning  was  practised  by  even  the  bold  Aryan  settlers 
of  Northern  India. 

Sushruta,  one  of  the  oldest  authorities  on  Hindu 
medicine,  mentions  the  practice  of  poisoning  the  water 
sources  of  an  invaded  country  with  a  view  to  destroy 
the  unsuspecting  invaders  who  might  use  the  poisoned 
water.  This  practice  is  still  extant  ;  we  hear  of  the 
poisoning  of  the  water  sources  by  aconite  in  Burma  and 
Nepal  at  the  time  of  the  invasion  of  those  countries  by 
the  British  Army.  The  poisoning  of  water  is  also 
resorted  to  for  the  purpose  of  destroying  fish,  and 
thereby  inflicting  loss  on  the  owner.  Dr.  Watt  men- 
tions the  use  of  the  following  plants  for  the  purpose  : 
(1)  Strychnos  Nux  Vomica,  (2)  Lasiosiphou  ^peciosus  ; 
(3)  Balanites  Roxburghii,  (  i)  Tephrosia  Suberosa  ; 
(5)  Euphorbia  Tirucalli,  (6)  Hydrocarpus  Wricrhtiana  ; 
(7)  Hyd  rocarpus  Venenata.  Besides  tliese,  Cocculus 
Indicus  is  also  largely  used  for  this  purpose. 

Sushruta  also  mentions  the  use  of  poisons  together 
with  harmless  substances  as  charms   and  love  potions. 
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He  describes  the  various  modes  of  administration  of 
])oison  prevailing  at  the  time,  and  although  the  prarti- 
cability  of  some  of  these  is  questionable,  it  will  not  be 
uninteresting  to  enumerate  them  here.  Thus  poisons 
were  mixed  with  food,  drinks,  tooth  powder,  anointing 
oils,  honey,  fragrant  substances  used  for  cleansing 
the  body,  medicine,  bathing  water,  essences,  snutf, 
articles  used  for  smoking,  such  as  tobacco,  black  paint, 
and  other  eye  salves.  It  is  related  also  that  poisonous 
substances  were  sometimes  sprinkled  over  garlands, 
clothes,  beds,  armour,  ornaments,  shoes,  foot-stools  and 
seats  on  horses  and  elephants. 

About  two  centuries  before  the  Christian  era,  the 
whole  dynasty  of  the  King  of  Magadha  is  reported  to 
have  been  poisoned  by  a  designing  minister.  Coming 
to  the  Mahomedan  age,  when  intrigues  were  common 
both  in  the  court  and  inside  the  harem,  rivalry  in  love 
and  political  power  contributed  largely  to  the  increase 
of  c.  ses  of  poisoning.    The  victims  were  either  killed 
or  deprived  of  intellect  by  the  use  of  })oisons  less  lethal 
in  character.    It  does  not  appear  to  be  true,  as  stated  by 
some  earlier  Euro[)ean  travellers  and  quoted  by  Chevers, 
th;it  the  burning  of  Hindu  widows  on  tlie  funeral  pyre 
of  their  husbauds  originated  in  the  fact  that  Hindu 
girls  used  to  poison  their  husbands  on  the  smallest 
})retext,  and  that  this  rite  was  enforced  to  put  a  stop  to 
the  practice.    During  the  earlier  period  of  the  English 
Administration  theft  by  administering  intoxicating  drugs 
became  frequent  and  the  practice  prevails  to  this  day, 
though  to  a  much  less  extent.    The  historical  records  give 
but  little  information  as  to  the  poisons  in  use  in  ancient 
times,  but  shew  that  the  poisoner's  tradition  in  India 
dates  back  to  a  very  early  age.  Sufficient  has  accordingly 
been  now  advanced  to  demonstrate,  not  only  the  present 
prevalence,  but  also  the  antiquity  of  poisoning  in  India. 
The  statistics  quoted  are  evidence  that  poisoning  is  un- 
duly prevalent  at  the  present  time,  murder  by  poison  be- 
ing thrice  as  prevalent,  and  suicide  bj'  poison  apparently 
many  times  more  prevalent  than  in  England,  where  the 
sale  of  poisons  is  under  legal  restrictions.    The  conclu- 
sion is  fairly  logical  that  those  measures  which  have 
succeeded  in  bringing  about  a  reduction  of  poisoning 
in   other  countries  may,   center  is  paribus,  be  equally 
successful  in  India.    The  fact  that  the  conditions  are 
not  the  same  in  the  two  countries  has  already  been 
referred  to.    But  it  will  be  seen  when  the  nature  of  the 
poisoning  in  Bengal  is  reviewed,  that   the  special 
natural  conditions  existing  in   India   do   not   at  the 
present  time  exercise  much  influence  on  the  nature  of 
the  poisoning  which  takes  place.    It  is,  in  fact,  of  the 
very  kind  to  be  successfully  controlled  by  measures 
wisely  conceived   and    prudently   initiated.    A  plea 
much  stronger  than  the  statistics  of  their  prevalence 
is  to  be  foimd  in  the  nature  of  the  greater  number  of 
cases  of  poisoning  which  annually  take  place  in  the 
province. 

B. — It  will  be  observed  as  the  description  of  the 
nature  of  these  cases  proceeds,  that  the  users  of  poisons 
are  very  conservative  in  their  application.  Each 
poison  has,  as  it  were,  its  own  role  or  specific  use,  and  is 
comparatively  but  seldom  employed  for  other  purposes. 


Thus  arsenic  is  the  poison  usually  selected  for 
murder  and  cattle  destruction,  opium  is  the  poison  with 
which  to  effect  suicide,  datura  tlie  drug  with  which  to 
produce  stupefaction,  and  thus  facilitate  theft,  and  so  on. 
The  poison  selected  is  generally  that  which  by  long- 
established  precedent  has  become  the  recognized  means 
for  effecting  the  desired  purpose.  The  import  or 
production  of  some  of  these  poisons  is  already  under 
the  control  of  the  authorities  ;  in  the  case  of  some  of 
the  others,  however,  which  grow  wild  or  nearly  so,  any 
effectual  control  will  be  difficult.  From  what  has 
already  been  said,  an  account  of  the  nature  of  poison- 
ing cases  resolves  itself  into  a  description  of  the  classes 
of  poisoning  which  occur,  with  the  poisons  which  are 
generally  used  in  each  class.  The  cases  can  conveni- 
ently be  arranged  into  the  following  seven  classes  :  — 
[. — Murder  by  poison. 
II. — Administration  of  stupefying  drugs  in  order 
to  facilitate  theft. 

III.  — Administration  (>f  poison  to  effect  destruction 

of  the  intellect. 

IV.  — Administration  of  poison  to  effect  abortion, 

V.  — Cattle  poisoning. 

VI.  — Suicide  by  poison. 
VII. — Accidental  poisoning. 

Each  class  will  be  dealt  with  in  turn,  with  special 
reference  to  the  poison  most  frequently  nsed  in  each 
class.  A  few  fairly  illustrative  cases  will  also  be  cited 
by  way  of  demonstrating  the  methods  of  administration. 

I. — Crime  of  this  kmd  is  rare  in  England  ;  and  the 
facilities  for  detection  and  difficulties  of  concealment 
are  such  that  the  statistics  may  be  regarded  as  highly 
reliable.  It  is  hardly  possible  to  assume  the  same  con- 
fidence with  regard  to  the  available  returns  in  Bengal, 
for  not  only  are  the  facilities  for  detection  less,  but  the 
p  ssibilities  of  concealment  much  greater.  In  India 
the  symptoms  of  natural  disease  and  the  effects  produc- 
ed by  poison  simulate  each  other  to  an  extent  quite 
unknown  in  England,  occasionally  baffling  even  ex- 
perienced medical  men.  The  fact  that  notwithstanding 
difficulties  of  detection,  murder  by  poison  is  three  tim*»s 
more  prevalent  in  Bengal  than  in  England,  sufficiently 
indicates  an  unsatisfactory  state  of  affairs.  The  cir- 
cumstances attending  specific  instances  of  poisoning 
illustrate  this  more  fully.  In  England  it  is  almost 
impossible  for  an  individual  during  a  sudden  fit  of 
passion  to  be  able  to  obtain  and  administer  poison  to 
those  with  whose  conduct  he  or  she  is  incensed.  For 
unless  the  circumstances  were  special,  such  an  indivi- 
dual could  only  procure  sufficient  poison  for  his  or  her 
purpose  after  the  lapse  of  a  period  of  time  sufficient 
probably  for  reason  to  have  regained  control  of  anger. 
Snch  eases,  however,  do  occur  in  India.  We  can 
adduce  in-tances  the  oc-urrence  of  which  can  only  be 
attributed  to  the  ease  and  rapidity  with  which  the  poison 
was  procured  Thus  in  IJSOS  the  youngest  brother  in  a 
high  caste  Brahmin  family,  residing  in  the  vicinity  of 
Calcutta,  having  had  some  misunderstanding  with  two 
of  his  elder  brothers  quietly  entered  the  kitchen  and 
mixed  powdered  white  arsenic  with  some  common  salt 
lying  there  for  immediate  use.    A  curry  was  prepared 
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with  the  poisoned  salt  and  eaten  by  several  members 
of  the  family,  all  of  whom  developed  symptoms  of 
irritant  poisoning.  Fortunately,  the  quantity  of  salt 
used  was  small,  and  but  little  of  the  curry  was  partaken 
at  the  particular  meal.  The  victims  all  recovered.  The 
common  salt,  the  curry,  and  the  vomit  of  some  of  the 
affected  persons  were  sent  for  examination.  Arsenic 
was  detected  in  all  of  them.  The  culprit  is  still  at 
large.  Such  cases  can  be  multiplied,  but  the  example 
given  is  a  typical  one  of  its  kind.  Typical,  too,  in  many 
ways,  in  the  absence  of  premeditation,  the  method  of 
administration,  and  the  selection  of  the  poison.  The 
two  poisons  most  readily  attainable  are  probably  o[)ium 
and  arsenic.  The  former  is  not  suited  to  the  niui'der- 
er's  purpose,  for  its  appearance  and  taste  might  lead  to 
its  early  discovery.  White  arsenic,  on  the  other  hand, 
is  tasteless,  and  powdered  and  mixed  with  common  salt 
v.'ould  readily  escape  detection. 

Classified  according  to  the  motive,  cases  of  murder 
by  poison   in    India  can    easily    be  arranged  into 
types  equalh^  familiar  in  all  countries.    Thus  in  India, 
as  in  other  countries,  revenge,  jealousy,  lust,  gree  1  and 
avarice  may  any  one  of  them  instigate  the  act.  The 
motives  are  the  same  everywhere.    Have  they  borne 
more  fruit  in  India,  and,  if  so,  why  ?  The  poisoner's  art 
is  probably  older  in  India  than  among  the  modern  na- 
tions of  Europe  ;  and  it  may  be  argued  that  use  has 
begotten  use  till  familiarity  with  the  nature  and  effects 
of  poisonous  drugs  has  become  very  geneial.    It  is 
much  to  be  doubted  whether  at  any  time  in  England 
uneducated  people   possessed   the  acquaintance  with 
poisons  which  belongs  to  certain  classes  among  the 
poor  and  vineducated  masses  in  India  to-day.  Such 
})oisons  as  they  knew,  and  knew  well,  were  fortunately 
less  potent.    We  do  not  mean  to  suggest  that  the 
criminal  class  is  proportionately  larger  in  India  than  in 
England,  for  we  believe  that  it  is  not  ;  but  it  would 
appear  that  a  sense  of  the  vnlue  of  human  life  has 
taken  a  stronger  hold  of  the  masses  in  England  than 
in  India.    The  smaller  appreciation  of   the  value  of 
human  life  in  India  may  possibly  have  originated  to 
a  certain  extent  in  her  religious  teaching,  which  tends 
to  exalt  the  value  of  a  future  existence  at  the  expense  of 
the  estimation  in  which,  present  temporal  and  material 
possessions,  and  even  life  itself,  should  l)e  held.  Then  her 
teeming  population  and  the  struggle  for  existence  with 
the  thin  margin  which  separates  many  millions  from 
difficulty  or  want  may  serve  to  have  accentuated  a  ten- 
dency which,  while  harmless  on  the  part  of  non-criminal 
mindsj  becomes  dangerous  among  the  criminal  classes. 
The  feeling  regardino-  human  life  which  exists  in  Eng- 
land  to-day  did  not  always  exist.    It  has  taken  many 
years  to  develop.    Time  and  the  spread  of  education 
will,  it  may  be  hoped,  engender  a  similar  sense  among 
the  masses  in  India.    We  have  referred  to  those  acts 
of  poison  administration  which  resemble  acts  of  homici- 
dal violence  during  the  heat  of  passion,  and  which  pro- 
bably are  often  followed  by  as  speedy  a  repentance. 
But  besides  cases  of  this  kind,  a  very  large  number 
occur  annually  where  the  poison  has  been  administered 
after  long  premeditation  and  with  deliberate  intent. 


Our  paper  is  intended  to  demonstrate  the  need  for  legisla- 
tive interference  with  the  free  sale  of  poisons  in  India 
and  for  the  enactment  of  laws  regarding  the  possession 
of  poisons  by  individuals  in  this  country  similar  to 
those  in  England.  If  such  measures  are  to  be  success- 
fully introduced,  cognizance  must  be  taken  of  all  the 
circumstances  special  to  India.  It  would  naturally  be 
supposed  that  cases  of  deliberate  poisoning,  premeditated 
during  a  considerable  period  of  time,  are  those  which  can 
be  dealt  with  least  etfectivelj'  and  with  the  greatest  difiS- 
cult}^  The  poisoner  has  time,  and  maybe  opportunity,  to 
select  a  poison  the  detection  of  which  is  difficult.  Does 
he  do  so  ?  Experience  shows  that  he  seldom  attempts 
any  thing  of  the  kind,  but  utilizes  the  one  well-known 
poison,  viz.,  arsenic.  Scientific  poisoning  is  practically 
unknown  in  India.  As  a  rule,  large  quantities  of  poison 
are  administered,  and  whether  the  act  be  sudden  or 
long  premeditated,  the  one  poison  commonly  chosen 
to  effect  murder  is  the  easily  detected  poison,  arsenic. 
We  will  cite  a  case  of  long  premeditated  and  determined 
murder  by  poison  which  occurred  in  1893  to  illustrate 
the  point.  A  Sikh,  named  Rajah  Singh,  the  prospect- 
ive heir  to  some  property,  had  a  long-standing  dispute 
with  some  of  his  co-religionists  regarding  the  estate. 
Taken  one  day  by  one  of  these  men,  Jowhir  Singh,  to  the 
Sikh  temple  in  Burrabazar,  he  was  given  Karaprasad, 
a  sweetmeat,  sacred  among  the  Sikhs,  to  eat.  While 
eating  it  Rajah  Singh  objected  to  the  taste,  and  protest- 
ing that  it  was  not  the  real  Karaprasad,  but  the  ordinary 
sweetmeat  or  halua,  wanted  to  eject  it  from  his  mouth. 
He  was,  however,  persaailed  to  swallow  the  sweetmeat, 
on  the  ground  that,  as  a  true  Sikh,  he  ought  not  to  in- 
sult the  Karaprasad.  Shortly  after  he  left  the  temple  to 
return  to  his  house,  he  became  very  ill  on  the  road  and 
vomited  once.  On  arriving  at  his  house  he  became  very  ill, 
suffering  from  vomiting  and  purging.  Suspecting  that 
he  had  been  poisoned,  he  communicated  his  suspicions 
to  his  mother  and  other  relatives.  He  was  then  taken 
to  the  Medical  College  Hospital,  where  his  stomach 
was  washed  out,  and  where  he  made  the  above  state- 
ment to  the  medical  officer  on  duty.  Nex'dayhe 
died.  The  stomach  washings  and  viscera  were  sent 
to  the  Chemical  Examiner  for  analysis  and  arsenic 
detected  in  both  of  them.  Here  avarice  was  the 
motive.  Very  frequently  the  motive  is  Inst.  Thus, 
during  1881,  a  case  was  referred  from  Cooch  Behar, 
in  which  a  faithless  wife  poisoned  her  husband  with 
arsenic,  and  afterwards  married  her  paramour.  Arsenic 
has  occasionally  been  used  by  step-mothers  to  remove 
unsatisfactory  step-sons.  In  May  1  "^84  Charcoo  Nasya, 
a  Mahomedan  lad,  aged  19  years,  died  at  Dinagepore 
with  symptoms  of  vomiting  and  purging,  after  partak- 
ing of  food  given  him  by  his  step-mother.  Arsenic 
was  detected  in  the  vomited  matters  and  also  in  the 
viscera.  In  cases  of  murder  by  poison,  white  arsenic 
is  chiefly  used,  yellow  arsenic  occasionally  and  red 
arsenic  rarely.  Darmuj  and  other  arsenical  prepara- 
tions are  very  rarely  employed.  As  will  be  shown 
later  on,  the  greater  quantity  of  arsenic  in  the  country 
has  been  imported  by  sea.  The  quantity  naturally 
available  in  India  is  very  small  ;  yet  to-day  the  drug 
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is  to  be  found  everywhere.  How  then  has  its  dissemi- 
nation and  the  knowledge  of  its  properties  become 
so  general  ?  The  question  is  interesting,  and  not  entire- 
ly speculative  ;  for  it  might  be  possible  from  swch  data 
to  ascertain  the  period  of  its  rise  into  favour  as  a  poison. 
W e  have  stated  that  arsenic  is  the  poison  most  fre- 
quently used  to  effect  murder.  A  definite  statement, 
giving  the  percentage  of  cases  of  murder  by  poison 
in  which  arsenic  has  been  the  poison  selected,  ought  to 
be  forthcoming.  Unfortunately,  no  such  statement 
is  available.  The  Chemical  Examiner's  reports  show 
in  what  proportion  of  fatal  cases  of  poisoning  of  all 
kinds  arsenic  has  been  detected,  but  the  cases  cannot 
be  classified  with  any  certainty  by  the  Chemical  Exam- 
iner from  the  information  supplied  to  him.  Next 
in  frequency  of  use  to  arsenic  comes  aconite.  The  fol- 
lowing is  a  typical  case  of  aconite  poisoning  :  On  6th 
May  1891,  three  coolies,  of  the  C/iama?"  caste,  were  found 
lying  dead  in  the  Dhurrumtolah  market  ;  two  others 
were  unconscious,  but  subsequently  recovered.  The 
investigation  showed  that  all  five  men  had  been  poison- 
ed with  aconite  mixed  in  their  food  by  one  Jeetoo 
Chamar  at  the  instigation  of  Sunnoo  Chamar.  All 
concerned  were  fellow-countrymen,  and  had  been 
friends  up  to  the  time  of  the  act,  the  cause  for  which 
apparently  consisted  in  the  fact  that  one  of  the  mur- 
dered men  had  a  quarrel  with  Jeetoo  Chamar,  who 
thereupon  introduced  poison  into  the  common  meal 
of  five  individuals,  with  four  of  whom  he  was  not  in 
any  way  at  variance.  No  example  could  be  more  strik- 
ing of  the  recklessness  of  the  prisoner,  on  the  one  hand, 
or,  on  the  other,  of  the  small  provocation  required  in  some 
instances  to  induce  the  act.  Besides  arsenic  and  aco- 
nite,  preparations  of  mercury^  copper,  antimony  and 
nux-vomica  are  occasionally,  though  rarely,  used  for 
the  purpose  of  murder.  The  smell  and  other  physical 
characters  of  opium  are  effectual  obstacles  to  its  frC' 
quent  employment  for  murder.  It  is  used,  however,  to 
effect  infanticide,  and  sometimes  is  given  in  wine  to 
drunken  individuals  to  effect  murder.  On  one  or  two 
occasions  of  late  years,  the  alkaloids — strychnine  and 
morphine — have  been  employed.  The  method  of  ad- 
ministration is  that  in  use  from  time  immemorial,  viz., 
of  mixing  the  poison  with  the  food.  Thus  yellow 
arsenic  can  be  fairly  well  concealed  in  dal,  curry,  and 
white  arsenic  in  common  salt.  All  articles  of  food 
are  utilized.  If  the  poison  be  tasteless,  or  nearly  so, 
and  well  concealed  in  the  food,  the  better  is  it  taken 
by  the  victim. 

li.— This  class  of  crime  is  but  little  known  in  Eu- 
rope, In  India  it  is  very  frequent.  The  police  returns 
for  the  province  of  Bengal  show  that  twenty-three  cases 
of  administration  of  stupefying  drugs  to  cause  hurt 
occurred  iu  1893,  The  drug  almost  universally  em- 
ployed is  datura,  well-known  as  the  thug  poison, 
since  those  of  the  thug  gangs,  who  were  not  adepts  in  the 
use  of  the  sling,  employed  datura  to  drug  their  victims, 
and  subsequently  robbed  them  when  helpless.  The 
history  of  one  instance  of  datura  poisoning  is  practi- 
cally the  history  of  all  of  them.  A  stranger  joins  a 
party  of  individuals  on  a  journey,  and  wins  their  confi- 


dence sufficiently  to  be  allowed  to  cook  or  prepare 
their  food,  into  which  he  introduces  powdered  datura 
seeds.  On  one  plea  or  another  he  excuses  himself 
from  partaking  of  the  common  meal,  which  is  eaten 
by  the  remainder  of  the  party,  who  succumb  to  the 
influence  of  the  drug,  and  are  easily  robbed.  Robbery 
by  means  of  datura  is  almost  a  profession,  and  many 
of  those  who  practise  it  display  considerable  dexterity 
in  the  method  by  means  of  which  the  admixture  of  the 
poison  with  the  food  of  their  victims  is  carried  out. 
The  use  of  a  hollow  pestle  filled  with  powdered  datura 
seeds,  and  having  a  small  orifice  at  the  lower  end,  is 
sometimes  resorted  to.  The  pestle  is  employed  to 
grind  thei  pepper  and  other  condiments  for  use  in 
cooking  the  food,  and  the  drug  is  thus  successfully 
introduced  therein  without  even  exciting  the  suspicion 
of  the  victims.  The  employment  of  cZa<?«m  is  probably 
encouraged  by  the  popular  belief  that  it  produces 
unconsciousness  only  and  not  a  fatal  result.  The  use 
is  for  the  purpose  of  making  robbery  easy  and  of 
avoiding  violence.  Murder  is  not  the  object,  but  the 
reverse.  The  administration  frequently,  however,  results 
in  murder,  as  the  following  record  will  show  :  In  July 
of  this  year  (1894)  at  Monghyr,  datura  was  administer- 
ed to  the  crew  of  a  boat  numbering  eight  persons, 
one  of  whom  subsequently  died  from  the  effects  of  the 
drug.  The  robbers  got  oft  with  their  booty.  As  the 
case  is  typical,  the  following  account  furnished  by 
Surgeon-Major  D.  G.  Crawford  may  prove  interest- 
ing :  "  Two  men  took  a  boat  at  Sonpur  to  curry  them 
to  Narainganj,  On  the  evening  of  the  22nd  July  the 
boat  was  tied  up  for  the  night  at  Gogri  opposite 
Monghyr.  The  crew,  consisting  of  seven  men  and  a 
boy  (son  of  deceased),  took  their  food  as  usual  about 
9  or  10  P.M.  They  went  to  sleep.  Next  morning 
they  were  all  found  insensible,  and  one  died  about 
noon.  The  other  seven  were  sent  to  Monghyr  where 
they  arrived  at  about  2  p.m.  to-day  (24tli  July).  I 
saw  them  at  about  4  p.m.  All  had  somewhat  dilated 
jjupils.  One  talked  somewhat  incoherently,  the  rest 
appeared  to  have  fully  recovered.  All  their  property 
had  disappeared  ;  so  had  the  two  passengers  who 
are  supposed  to  have  mixed  drugs  in  their  food  for 
purpose  of  robbery.  The  two  passengers  being  of 
a  different  caste  did  not  eat  with  the  crew."  In  most 
cases  of  datura  poisoning,  the  whole  fruit  or  powder- 
ed seed  is  administered  mixed  with  solid  food.  In 
such  cases,  fragments  of  the  seed  can  frequently  be 
detected  on  microscopic  examination  in  the  vomited, 
matters,  the  excrement,  and  in  the  food.  Occasionally, 
though  not  frequently,  spirituous  liquors  are  made  the 
vehicle  for  the  administration  of  the  drug.  During 
the  current  year  a  case  occurred  in  which  datura 
was  administered  in  this  manner.  A  prostitute  was 
visited  by  a  man,  who,  in  the  course  of  the  interview, 
offered  the  woman  some  country  liquor  to  drink,  and 
in  proof  of  its  character  drank  some  himself.  After 
drinking  the  liquor,  the  woman  became  unconscious, 
and  the  man  with  whom  she  had  had  no  previous 
acquaintance,  having  stripped  her  of  her  ornaments, 
tried  to  decamp.    In  this  case  daturine  was  extracted 
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from  the  country  liquor,  from  the  stomach  washings, 
and  from  the  excrement  of  the  poisoned  woman,  as 
well  as  from  the  stomach  washings  of  the  accused. 
As  already  stated  the  employment  of  datura  is 
almost  invariably  for  the  purpose  of  facilitating 
theft.  One  instance,  however,  occurred  during 
the  cuu-eut  year  (1894),  where  it 'was  administered 
to  facilitate  the  murder  by  violence  of  a  Hindu  male, 
sixty-five  years  of  age. 

This  man  had  two  wives,  of  whom  the  younger, 
Matangini,  had  contracted  an  intimacy  with  another 
man.  The  hnsband  objected  to  his  wife's  misconduct, 
in  which  however  she  persisted,  notwithstanding  an 
occasional  beating  at  the  hands  of  her  husband.  On 
May  30th,  instigated  by  the  woman  who  arranged  the 
interviews  with  her  paramour,  Matangini  mixed  a  whole 
datura  fruit  in  the  curry  wdiich  formed  her  husband's 
meal.  When  the  husband  had  become  unconscious 
Matangini  killed  him  with  a  (/ao.  On  the  discovery  of 
the  dead  body,  the  murderess  made  a  full  confession  of 
her  crime. 

III.  — Such  cases  of  the  crime  as  might  come  to  the 
notice  of  the  authorities  would,  no  doubt,  be  included 
under  the  heading  of  the  administration  of  stupe- 
fying drugs  to  cause  hurt.  The  drug  employed  is 
almost  always  datura.  But  little  is  known  regarding 
the  crime,  and  the  production  of  specific  instances  is 
impossible.  It  is  carried  out  secretly  and  very 
gradually  so  as  to  simulate  the  natural  course  of 
mental  disease  and  to  excite  the  suspicion  neither  of 
the  victim  nor  his  friends.  It  is  stated  that  women 
administer  datura  to  their  husbands  ia  this  manner, 
in  order  to  obtain  opportunity  for  the  successful 
prosecution  of  love  intrigues  ;  and  that  prospective 
heirs  to  large  properties  are  thus  deprived  of  reason 
by  individuals  interested  in  the  succession,  as  under 
Hindu  law  insanity  is  a  bar  to  inheritance. 

IV.  — The  average  annual  number  of  cases  of  abortion 
reported  in  the  Bengal  Police  Administration  return 
tor  the  years  1888  to  1892  was  24.  It  is  not  stated 
whether  these  are  cases  of  simple  abortion  or  death,  the 
result  of  the  attempt.  In  none  of  these  years  either 
was  any  case  reported  as  having  occurred  in  the  town 
of  Calcutta.  The  small  number  of  the  cases  reported 
for  the  whole  of  the  province,  and  the  fact  that  none  are 
reported  from  the  town  of  Calcutta,  may  be  taken  as 
almost  sufficient  evidence  that  a  small  number  only  of 
the  cases  that  actually  occur  ever  come  to  light.  A 
practice  in  procuring  abortion  is  carried  on  by  certain 
women  of  low  caste,  who  occasionally  administer  suffi- 
cient poison  to  their  clients  to  effect  a  double  murder. 
These  women  frequently  pass  themselves  off  as  mid  wives. 
The  method  generally  employed  is  the  introduction 
into  the  cervix  uteri  of  the  stems  or  roots  of  plants 
which  possess  irritant  active  principles.  Thus  plumbago 
rosea  (lalchitra),  nenum  odorum  (karuhi),  calotropis 
gigantea  (akand),  euphorbia  tirucalli  (lankas'.j)  and 
others  are  utilized.  Sometimes  bamboo  sticks,  coated 
■with  assafoetida,  are  introduced  to  effect  the  purpose. 
The  violence  used  together  with  the  local  action  of 
the  drug  occasionally  sets  up  haemorrhage  or  septi- 


ca3mia  ending  in  a  fatal  issue  and  the  discovery  of 
the  crime.  Now  and  then  drugs  are  internally  ad- 
ministered in  the  attempt  to  procure  abortion,  and  have 
been  found  after  death  in  the  viscera  of  women  who 
have  died  as  the  result  of  the  attempt.  Arsenic, 
yellow  oleander,  colocynth,  plumbagin  (the  active 
principle  of  lalchitra),  and  other  jsoisons  have  been 
detected  in  the  viscera  in  such  cases. 

V. —The  degree  to  which  suicide  prevails  through- 
out the  province  of  Bengal  has  already  been  dealt  with. 
It  has  been  pointed  out  that  thei"e  is  every  reason  to 
believe  that  suicide  is  on  the  increase,  at  any  rate  in 
Calcutta  and  other  large  towns.  Part  of  this  apparent 
increase  may  be  due  to  the  better  system  of  records 
now  in  vogue  in  Calcutta;  but  it  can  hardly  account 
for  the  total  increase  which  the  figures  indicate.  Thus 
the  total  suicides  from  all  causes  in  Calcutta  town 
and  subui'bs,  which  were  84'94  per  million  per  annum 
for  the  five  years,  1876  to  1880,  had  swollen  to  123-52 
per  million  per  annum  during  the  five  years,  1889  to 
J  893,  shewing  an  increase  of  38'58  per  million.  This 
fact  is  serious,  and  l)ecomes  more  so  when  it  is  under- 
stood that  of  the  total  increase  of  38'58  per  million, 
suicide  by  poison  accounted  for  32'42  per  million.  Of 
the  total  suicides  occurring  annually  in  the  town  and 
suburbs  of  Calcutta,  40  per  cent,  are  accomplished  by 
taking  opium,  arsenic  is  selected  in  5  per  cent,  of  the 
cases,  and  other  poisons  not  indicated  in  1 1  per  cent. 

Among  the  populution  dwelling  in  the  municipal 
area  of  Calcutta  during  the  year,  1st  June  1893  to  1st 
June  1894,  52  deaths  by  poison  occurred  ;  of  these  44 
(all  suicidal )  were  due  to  opium  or  84-6  per  cent.* 
The  facts  then  that  claim  attention  are  the  following, 
viz.  :  (a)  That  the  crime  of  self-destruction  has  enor- 
mously increased  during  the  last  ten  yenrs,  and  that  the 
cases  which  have  produced  the  increase  are  almost 
entirely  those  of  suicide  by  poison  ;  for  while  during" 
the  five  years,  1876  to  1880,  the  average  of  suicide  by 
poison  to  the  population  was  36  42  per  million,  in  the 
period,  1889  to  1893,  it  had  risen  to  68'84  per  million,  or 
nearly  doublet  [b)  Of  one  hundred  cases  of  sricide 
occurring  in  the  town  and  suburbs  of  Calcutta,  56  are 
due  to  poison  ;  and  of  the  56,  in  40  opium  has  been  the 
poison  taken,  in  5  arsenic,  and  in  11  other  poisons. 
It  is  well  recognized  by  the  writers  of  this  paper  that 
the  conditions  of  life  existing  in  the  town  of  Calcutta 
find  no  counterpart  in  the  rural  districts  of  the  province, 
and  only  to  a  limited  extent  in  the  large  towns  at  the 
present  time.  Still  as  increase  in  the  crime  may  be  re- 
garded as  the  outcome   of  unhealthy  social  conditions, 

*  Dr.  J.  B.  Gibbons  informs  us  th«t  of  the  52  cases  of  poisoning:  in 
which  he  made  dt. post-mort'm  examination,  44  were  due  to  opium,  1 
to  sulphuric  acid,  5  to  arsenic  and  2  to  hydrocyanic  acid, 
t  Suicides  from  all  causes  in  the  town  and  suburbs  of  Calcutta  : — 
During- the  period,  1876— 1880    ...   84'9  per  million  per  annum. 
Ditto  1889-1893   ...  123-52  „ 

Increase     ...  5858 

Suicide  by  means  of  poison  throughout  the  same  area  : — 
During  the  period,  1876— 1880   ...  36  42  per  million  perannum. 
Ditto  1889-1893   ...  6884 

Increase     ...  3242 
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and  as  the  social  conditious  existing  in  Culcutta  must 
sooner  or  later  prevail  in  all  the  towns  of  the  [)rovince, 
and  at  some  remote  period  in  the  rural  districts  also,  it 
■would  be  interesting  to  enquire  what  those  social  condi- 
tions are  in  which  an  explanation  of  the  increase  in 
the  crime  of  suicide  must  be  sought. 

Except  in  a  certain  proportion  of  those  cases  where 
suicide  is  resorted  to  in  order  to  escape  the  extreme 
penalty  of  the  law,  it  is  justifiable  to  regard  all  cases  of 
self-destruction  as  the  result  of  a  tem})orarily  or  per- 
manently unsound  mental  state.    A  healthy  mind  in  a 
healthy    body   is  probably    the   greatest  of  earthly 
blessings.    Their  varying  conditions  mutually  interact, 
however,  to  the  impairment  or  otherwise  of  tiieir  in- 
dividual functions.    Thus  the  physical  conditions  of  the 
dwellers  in  large  towns  are  often  such  as  to  interfere 
■with  healthy  mental    action    and    development.  A 
diseased  or  unsound  state  of  mind  may  be  permanent 
or  temporary,  may  arise  from  the  exaggerated  develop- 
ment of  certain  mental  attributes,  or  from  a  deficiency 
in  the  development  of  other*.    It  may  be  organic  lesion 
or  functional  derangement  only,  and  may  proceed  from 
over-strain,  from  vicious  habits  of  life,  or  from  over- 
indulgence as  the  addiction  to  the  excessive  use  of 
alcohol  or  Indian  hemp  and  other  drngs.    In  a  large 
population  there  is  always  a  certain  proportion  of 
mentally  weak  individuals,  in  whom  the  con(lition  either 
exists  as  a  congenital  defect,  or  has  become  developed 
as  the  temporary  or  permanent  result  of  circumstances. 
In  the  case  of  such  individuals,  self-control  is  weak  or 
deficient,  and  imagination  not  habitually  kept  in  check 
by  the  higher  mental  faculties.    When  a  community  is 
affected  by  any  social  wave  or  change,  these  are  the 
members  of  the  community,  who,  as  a  rule,  display  the 
most  evident  symptoms  of  the  movement,  acting  a's  it 
were  the  part  of  social  weathercocks.    They  are  the 
most  ready  to  adopt  new  phases  of  thought,  and  to  sever 
themselves  from  their  ancient  religion  and  traditions. 
The   religious  system  of  a  country  is  for  the  most 
part  calculated   to     support     its     social    fabric,  to 
assist  the  individual  in  maintaining  moi'al  and  mental 
self-control,  not  only  in  times  of  prosperity,  but  also  in 
times  of  adversity.    It  may  be  noted  in  the  histories  of 
nations  that,  when  the  influence  of  the  national  religion 
is  weakened  from  any  cause,  a  measure  of  social  convul- 
sion often  ensues.    The  extent  and  nature  of  the  social 
movement  must  depend  upon  the  natural  mental  calibre 
of  the  country,  if  outside  influence  be  excluded.   At  the 
present  time,  in  Calcutta  and  other  large  towns  of  India, 
a  social  movement  of  the  kind  referred  to  is  taking 
place    chiefly  among  the    younger  members  of  the 
community,  who  seem  to  be  emancipating  themselves 
from  the  tradition  and  influence  of  their  ancient  religion. 
Those  among  them  less  mentally  robust  than  the  ma- 
jority are  thus  deprived,  not  only  of  that  sujiport  which 
religious  beHef  affords  to  weak  wills,  but  also  of  the 
influence  which  the  doctrines  of  their  religion  exert. 
Thus  ,  as  regards  suicide,  the  Shastras  inculcate  that  there 
is  no  salvation  for  the  individual  who  has  destroyed  his 
own  life.    In  former  times,  the  Hindu  placed  implicit 
faith  in  the  Shastras,  but  his  descendants  are  in  many 


instances  falling  away  from  the  belief.  The  modern 
Hindu  is  more  an  artificial  than  a  natural  product.  Fur- 
nished even  in  his  own  country  with  a  foreign  education 
and  living  within  touch  of  a  foreign  system  of  civiliza- 
tion, he  has,  in  many  cases,  lost  the  patience  and 
resignation  engendered  by  his  ancient  creed  to  gain 
instead  imaginary  wants  and  wild  aspirations  im- 
probable of  realization.  Such  influences  acting  upon 
any  minds  not  absolutely  sound  are  prone  to  produce 
outbursts  of  one  kind  or  another  on  small  provocation, 
A  hypersensitive  condition  is  induced  and  events  quite 
insutiicient  by  themselves  upset  a  feeble  mental  balance 
and  give  rise  to  such  an  exaggerated  estimate  of  even 
trifling  troubles  that  self-destruction  is  resorted  to. 

The  exciting    causes  which,  acting  on   an  unheal- 
thy mind,   induce  suicide  are    the   same  in  every 
countr^y.     Ill-treatment,    quarrels,   jealousy,  despair, 
destitution  and  physical  suffering,    all  can  claim  their 
victims  and  among  both  sexes.    But  in  Bengal,  as  in 
England,  the  incidence  of  suicide  is  unequal  in  the  two 
sexes.    In  England  the  male  sex  furnishes  the  larger 
number  of  cases  ;  in  Bengal  the  female,  according  to 
the    Sanitary  Commissioner's  reports.     It  has  been 
shewn  that  suicide  has  increased   of  late  to  a  painful 
extent  among  the  Hindu  population  of  Calcutta.  The 
cases  that  occur  are  of  all  kinds.     Thus  merchants 
on  pecuniary  reverse,  students  failing  to  pass  their 
examinations,    disappointed    suitors,    wayward  sons 
checked  by   their  parents,  and  unhappy  girl-wives, 
all  attempt  to  find  in  suicide  an  escape  from  their  real 
or  supposed  misfortunes.     The  minds  of  the  young, 
possibly  the  women  chiefly,  do  not  acquire  a  healthy 
tone  from  the    perusal  of  the  sensational  worthless 
novels  now  being  published  in  large  numbers  by  the 
vernacular  press  of  Bengal,    We  presume  that  every 
one  novv-a-days  admits  that  persons  who  attempt  or 
commit  suicide  should  in  most  instances  be  regarded 
as  either  permanently  or  temporarily  irresponsible  for 
their  actions.    They  are,  therefore,  legitimate  objects  of 
care  to  the  legislator  according  to  the  modern  concep- 
tion of  civilization  ;   and  since  the  easy  accessibility 
of  jioison  is  responsible  for  a  large  number  of  suicides, 
it  is  this  very  easy  accessibility  of    poison  which 
should  first  be  dealt  with  by  legislative  interference. 
Opium    has    been    shewn  to   be  responsible  for  the 
majority  of  cases  of  suicide  in  the  municipal  area  of 
Calcutta,  whether  by  violence  or  otherwise  ;  and  opium 
is  to  be  found  in  any  quantity  evary where  throughout 
the  country.    Other  poisons  are  also  used,  and  among 
them  some,  the  introduction  of  which  into  the  country 
is  only  of  recent  date,  and  due  to  the  development  of 
certain  trades^  such  as  photography  and  electro-gilding. 
By  this    means,    cyanide  of  potassium  has  become 
known  and  has  been  employed  in  one  or  two  cases. 
Tlie  extensive  development  in  the  trade  of  European 
drugs    has    familiarized   many  among  the  educated 
classes  with  their  qualities  and  led  to  their  employ- 
ment also  to  effect  suicide.    As   already    stated  no 
figures  are  available  to  show  what  [)roportion  of  the 
suicides    reported  in    the    Sanitary  Commissioner's 
Return  is  due  to   poisoning,  or  what  was  the  na- 
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ture  of  the  poisons  chiefly  selected.  It  is  accordingly 
very  difficult  to  obtain  any  idea,  not  only  as  to  the 
number,  but  also  as  to  the  nature  of  cases  of  suicide  by 
poison  occurring  in  the  province  outside  ('alcutta.  The 
Chemical  Examiner's  report  may,  however,  be  accepted 
as  representing  the  nature  of  human  poisoning  general- 
ly which  prevails  in  the  province,  although  it  does  not 
profess  to  be  a  complete  numerical  return.  If  besides 
this  our  statement  be  accepted  that,  according  to  the 
account  g-ivan  by  the  forwarding  officers,  the  cases  in 
■which  opium  had  been  detected  were,  for  the  most  part, 
cases  of  suicide,  then  the  figures  given  in  the  Chemical 
Examiner's  report  may  serve  to  demonstrate  the  nature 
of  the  poison  selected  in  cases  of  suicide  by  poison 
throughout  the  province  generally.  The  results  of 
poison  detection  in  human  viscera,  forwarded  to  the 
Chemical  Examiner  during  the  past  ten  years,  are  given 
in  the  following  table  : — 
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The  information  afforded  by  this  table  may  be 
returned  in  round  numbers  as  follows,  that,  taking  the 
results  of  ten  years  as  the  basis  for  the  calculation, 
opium  and  arsenic  constitute  90  per  cent,  of  the 
poisons  detected.  Opium  by  itself  is  the  poison 
detected  in  58  per  cent.  Then  bearing  in  mind  the 
statement  already  made  regarding  these  cases  of  opium 
poisoning,  this  figure,  viz.,  68  per  cenU,  may  be  re- 
garded as  indicating  the  conditions  influencing  poison 
selection  in  cases  of  suicide  by  poison  throughout  tlie 
province. 


Vi. — The  most  cursory  consideration  of  any  record 
of  cases  of  accidental  poisoning  must  always  produce 
the  conviction  that  the  term  is  almost  a  misnomer.  It 
is  rare  to  find  an  instance   of  accidental  poisoning 
unassociated,  either  with  culpable  ig^norance  or  grave 
neglect.    There  is  an  old  adage  regarding  the  care  of 
edged  tools,  and  surely  such  poisons  as  opium,  aconite, 
nux  vomica  aud  arsenic  are  as  dangerous  as  many 
edged  weapons!.     Yet,  if  we  are  to  be  guided  by  our 
knowledge  of  actual  cases,  we  must  believe  that  to-day, 
in  some  humble  households  in  Calcutta,  a  poisonous 
dose  of  opium  is  within  the  reach  of  children  barely 
able  to  walk, — a  want  of  parental  forethought  which  is 
productive  of  cases  of  opium  poisoning.    The  shops  of 
the  bunniahs  constitute  another  danger,  for  they  are  the 
source    whence    all  classes    of  the  community,  both 
European    aud    native,  either  directly  or  indirectly 
through  their  servants  draw  their  supplies  of  spices  and 
condiments.    The  hunniah.  besides  selling  spices  and 
condiments,  is  a  retail  vendor  of  sago,  barley,  sugarcandy 
and  indigenous  medicine,  both  mineral  and  vegetable, 
together  with  a  few  Eui-o[)ean  drugs.   The  hadia  (Jiadini), 
with  wliom  the  general  comoaunity  are  less  concerned, 
sells  fresh  vegetable  drugs  only.     Both  bunniahs  and 
badias  are,  as  a  rule,  ignorant  people,  scarcely  able  to  read 
or  write  their  own  language.     Their  knowledge  of  the 
properties  or  identity  of  the  drugs  they  sell  is  very 
imperfect,  and  the  manner  in  which  the  drugs  are 
stored  renders  their  ignorance  almost  criminal.     In  a 
hunnialis  shop  even  the  poisonous  drugs  are  generally 
kept   in    unlabelled   earthen  '■'handles,^''   which  may 
happen  to  be  in  close  proximity  to  harmless  drugs, 
spices  and  condiments.     From  memory  and  practice 
the  bunniah  is  usually  able  to  sell  his  wares  without 
mistake,  but  should  the  position  of  the  pots  be  changed 
without    his  knowledge,  most  serious  accidents  may 
arise.    On  one  occasion  a  customer  was  supplied  with 
strong  nitric  acid  in  place  of  spirits  of  wine,  and 
on  another  nux  vomica  bark  (kuchila)  was  supplied 
instead    of   Wrightia  antidysenterica    (kurchi).  The 
better  mistake  caused  the  death  of  a  child.  Ilistakes 
are  occasionally  made  even  by  competent  persons  well 
acquainted  with  the  nature  of  the  drugs  they  vend. 
A  mixture  of  santonin  and  strychnia  was  once  supplied  at 
a  chemist's  shop  to  a  customer  in  place  of  santonin,  and 
on  another  occasion  the  proprietor  of  a  Medical  Hall, 
addicted  to  the  use  of  opium,  administered  to  himself,  by 
misadventure  or  carelessness  or  both,  a  dose  of  extract 
of  nux  vomica,  instead  of  his  usual  morning  dose  of 
opium.  In  both  these  instances  the  mistake  was  followed 
by  a  fatal  result.  Somewhat  similar  to  the  sale  of  drugs  ■ 
by  ignorant  bunniahs  and  badias,  and  quite  as  danger- 
ous is  the  trade  in  secret  preparations  and  quack  re- 
medies. This  class  of  medicines  finds  a  large  aud  ready 
market  among  the  poor  aiid  ignorant  classes  of  the 
country,  the  sale  no  doubt  being  assisted  by  an  eloquent, 
if  untruthful,  description  of  their  origin  and  virtues! 
Instances  are  recorded  of  credulous  peasants  havino- 
been  induced  to  believe  that  medicines  bought  by  them 
from  some  of  these  unscrupulous  vendors  were  obtained 
as  a  special  favour  from  the  gods.    The  medicines  oftea 
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contain  poisons,  and  as  they  are  prepared  by  ignorant 
persons,  the  dose  is  often,  if  not  always,  excessive. 
Many  instances  of  poisoning  produced  by  taking  quack 
remedies  are  on  record.  Thus,  in  1  880,  at  Sibsagar,  a 
-woman  took  one  of  a  number  of  pills  sent  to  her  irom 
(  Calcutta  with  the  recommendation  that  they  were  war- 
ranted to  cure  dysmenorrhoea,  amenorrhoea,  leucorrhoea, 
menorrhagia  and  uterine  troubles  generally.  Within  halt 
an  hour  of  taking  the  pill,  well  marked  symptoms  of 
strychnia  poisoning  were  induced.  The  pillswere  found 
contain  strychnia.  In  1882  a  sepoy  of  a  native  infantry- 
regiment  was  found  to  be  in  possession  of  some  medici- 
nal preparations  by  means  of  which  to  his  own  pecuniary 
bensfit  he  had  been  in  the  habit  of  supplementing  the 
regular  medical  treatment  of  his  sick  comrades.  Some 
ol  the  men  thus  treated  developed  symptoms  of  irritant 
]'oisoning,  while  others  displayed  symptoms  of  mercurial 
marasmus.  On  analysis  the  preparations  were  found  to 
contain  arsenic,  antimony,  and  mercury.  During  the 
current  year  six  samples  of  a  stock  of  medicines  which 
were  in  considerable  request  among  the  poor  of  Calcutta 
as  cancer  cures,  etc.,  were  referred  to  the  Chemical  Exa- 
miner for  analysis.    Eour  of  them  contained  arsenic. 

Certainly  less  creditable  and  possibly  more  criminal 
even  than  the  foregoing  is  the  class  of  cases  of  so-called 
accidental  poisoning  that  we  now  propose  to  briefly  consi- 
der. It  arises  from  the  use  of  charms,  love  philters,  and  of 
medicines  a'1  ministered  with  a  view  to  excite  the  sexual 
passions.  Charms  and  love  philters  are  in  common  use 
among  the  ignorant  people  of  the  country,  and,  though 
for  the  most  part,  they  are  harmless  preparations  of  betel 
and  different  kinds  of  root  fibre,  yet  occasionally  they 
are  compounded  of  jwisonous  drugs,  such  as  aconite, 
arsenic  and  datura.  As  a  consequence  an  undesired 
and  unforeseen  fatality  occasionally  results  from  their 
use.  Thus,  in  1 884,  a  man  unintentionally  poisoned  his 
wife,  a  young  girl  only  14  years  of  age,  by  giving  her 
a  so-called  love  philter  mixed  with  sugar.  The  girl  dis- 
liked her  husband,  and  was  in  the  habit  of  deserting  him. 
The  love  ])hilter  which  contained  arsenic  was  administer- 
ed by  the  husband  apparently  in  the  honest  hope  that 
he  might  thereby  gain  his  wife's  affections.  Allied  to 
the  administration  of  charms  containing  arsenic  and 
other  drugs  is  the  habitual  use  of  arsenic  by  certain 
classes  of  people  in  India  on  account  of  its  supposed 
aphrodisiac  properties. 

Up  to  this  point  we  have  dealt  with  accidental  poison- 
ing, only  in  so  far  as  it  arises  from  the  use  or  misuse  of 
po'sonous  drugs  as  such  ;  but  cases  of  accidental  poison- 
ing also  arise  from  the  introduction,  for  the  most  part 
"  through  ignorance,  of  improper  substances  into  food- 
stuffs. As  an  example  of  this  may  be  cited  the  colour- 
ing of  sweets  with  poisonous  pigments  by  the  ignorant 
sweetmeat  sellers  of  the  country.  The  pigments  dis- 
covered to  have  been  used  in  this  way  are  yellow 
arsenic,  verdigris,  Scheele's  green,  chromate  of 
lead,  magenta,  and  other  aniline  dyes.  Cases  of  this 
kind  are  well  within  the  reach  of  police  inter- 
ference, and  it  must  be  said  are  generally  prevented 
in  Calcutta.  Occasionally  also  a  [>oisonous  vegetable 
substance  due  to  some  mistake  as  to  its  identity  is  pre- 


pared and  eaten  as  food.  The  following  case  occurred 
in  1893  and  is  an  interesting  example  of  the  kind  : 
Some  individuals  near  Dacca  made  a  curry  of  a  tuber- 
ous root  which  they  had  obtained  from  a  neighbouring 
jungle  and  mistaken  for  "  mau'a  a/oo."  After  partaking 
of  the  curry,  "  they  became  intoxicated  and  vomited, 
remaining  insensible  for  six  hours.  They  then  regained 
their  senses."  On  analysis  the  tuber  and  the  curry  were 
found  to  contain  a  violent  irritant  and  narcotic  poison. 
Neither  the  tuber  nor  its  active  principle  have  yet  been 
identified.  Cases  of  this  kind  are,  however,  rare  and 
present  a  marked  contrast  to  the  majority  of  instances 
of  so-called  accidental  poisoning  most  of  which  are  at 
least  culpable,  if  not  criminal. 

VII— A  glance  at  the  following  table  will  shew  at 
once  the  nature  of  the  cattle  poisoning  which  takes 
place.  Its  undue  prevalence  has  already  been  consi- 
dered : — 

Table  IV 

Shewing  the  percentage  of  arsenic  detections  in  animal 
viscera  and  in  substances  sent  for  examination  as 
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Practically  arsenic  is  the  sole  poison  employed  for 
the  destruction  of  cattle.  It  has  many  advantages  over 
Other  poisons.  It  is  tasteless,  certain  in  its  action,  and 
the  dose  required  is  small.  Further,  the  hides  of  animals 
poisoned  with  arsenic  are  more  easily  preserved.  The 
method  of  administration  is  as  follows  :  A  small  quantity 
of  white  arsenic  is  made  into  a  paste  with  flour,  oil  or 
oil-cake,  and  then  wrapped  up  in  plantain  or  other  leaves 
and  thrown  before  cattle  grazing  in  a  field,  or  introduced 
into  the  manger  among  the  fodder.  The  seeds  of  abrus 
precatorius,  croton  seeds,  and  yellow  oleander  are  also 
used  as  cattle  poisons,  though  but  rarely,  in  Bengal.  The 
seeds  of  abrus  precatorius  are  made  into  a  paste,  which 
is  dried  and  then  fashioned  into  a  miniature  arrow  head, 
about  1  -inch  long  and  ^ih.  inch  in  diameter  at  the  base, 
constituting  in  this  shape  the  well-known  poison." 
The  "5«2s"  thus  prepared  are  forcibly  introduced 
through  the  slcin  of  the  animal  to  be  poisoned.  In  the 
Punjab  similar  "sm/s"  are  prepared  with  arsenic  in 
place  of  alu'us  precatorius  seeds.  Though  cattle  are 
occasionally  poisoned  to  satisfy  a  grudge,  the  more  usual 
object  is  the  possession  of  the  hide.  The  poisoners  are 
a  class  of  people  known  as  Chamars,  who,  in  return  for 
their  services  in  skinning  cattle,  ure  allovved  to  claim  a 
percentage  of  the  profits  derived  from  the  sale  of  the 
hides.  The  destruction  of  dumb  animals,  which  at  pre- 
sent prevails  in  India,  is  not  only  accompanied  with  much 
physical  suff"ering  on  the  part  of  the  animal,  but  it  is 
also  unnecessary.  If  fresh  supplies  of  poison  be  cutoff, 
with  the  gradual  exhaustion  of  the  stock  of  arsenic 
existing  throughout  the  country,  a  diminution  in  this 
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class  of  crime  may  confidently  be  expected.  The  mea- 
sures proposed  for  restricting  the  supply  of  arsenic  will 
be  dealt  with  later  in  detail. 

By  the  consideration  of  the  prevalence  "  and  nature 
of  the  poisoning  in  the  province  of  Bengal  at  the  pre- 
sent time,  we  have  shown  the  necessity  for  some 
measures  calculated  to  bring  about  a  reduction  of  the 
present  prevalence.  The  measure  which  naturally  com- 
mends itself,  and  which  has  been  successful  in  other 
countries,  is  that  usually  described  as  a  restricted  and 
regulated  sale  of  poisons.  Accordingly,  we  now  pass  to 
the  consideration  of  the  best  and  most  feasible  means  for 
restricting  and  regulating  the  sale  of  poisons  in  Bengal. 

0.  — As  recommenfiations  having  the  same  object  in 
view  have  frequently  been  made  during  the  past  half 
century,  it  would  be  as  well  to  refer  to  these  first,  and 
then  deal  with  the  scheme  now  proposed.  Accordingly, 
our  remarks  concerning  measures  proposed  for  restrict- 
ing the  sale  of  poisons  are  easily  arranged  into  the  fol- 
lowing "three  sections  :  — 

{ 1.)    Previous  recommendations  and  their  outcome. 

(2.)     Proposition  now  under  discussion. 

(3.)    Difficulties    attending  the  introduction  and 

working  of  such  a  measure,  or  briefly  its 

pros  and  cons. 

1.  From  tlie  year  1843,  when  Dr.  Mouat  drew  the 
attention  of  Government  to  the  matter,  up  to  the  pre- 
sent time,  the  recommendations  to  control  the  sale  of 
poisons  have  been  numerous  and  frequent.  Some  of 
these  will  now  be  reproduced.  Thus,  in  1856,  Dr. 
Mouat's  contention  was  supported  by  Dr.  Chevers, 
who  then  wrote  as  follows  : — 

"  It  certiiinly  appears  to  be  a  matter  of  great  iiriportance  that 
the  impoi  tation,  or  nt  least  the  sale,  of  arsenic  in  India  should  he 
regulated  hy  striiioent  legislative  ennctiuent.  There  is  no  law  in 
India  prohihitonj  of  the  sale  of  poisons." 

The  experience  of  medical  officers  in  Madras  corro- 
borated that  of  medical  officers  in  Bengal ;  for  in  1879 
the  Surgeon-General  and  the  Chemical  Examiner  to  the 
Government  of  Madras  submitted  the  following  state- 
ment to  their  Government.  The  Chemical  Examiner 
in  his  report  states  that — 

•'  Arsenic  is  far  more  frequently  used  than  any  other  poison. 
Attempts  at  poisoning  vviih  other  poisons  unless  accidental  have 
probiihly  rarely  succeeded.  Tliere  can  be  little  doubt  that  in 
tins  Presidency,  the  determined  poisoner  is  pretty  sure  to  make 
1136  of  some  arsenical  compound.  The  destruction  of  human  an  1 
animal  life  by  tluR  poison  is  so  considerable  that  some  restriction 
upon  the  sale  of  arsenic  is  from  the  medico-legal  point  of  view 
highly  desirable." 

When  forwarding  the  Chemical  Examiner's  report, 
Surgeon-General  W.  R.  Cornish,  f.r.c.s.,  C  i.e  ,  record- 
ed, the  following  views  : — 

"  In  passing  on  this  report  to  Government,  I  feel  that  I  .should 
be  wanting  in  my  duty  if  I  did  not  bring  prominently  to  the 
notice  of  Government  thiit  the  expt'rience  of  the  Ciiemical  Exa- 
miner's Department  shews  most  conclusively  tiiat  the  poisons 
resorted  to  by  the  people  of  India  for  criminal  purposes  are  main- 
ly common  arsenical  preparations  or  mercurial  salts,  and  that  no 
restriction  whatever  is  placed  on  the  sale  of  sucli  things  in  this 
purt  oE  India.  1  have  no  doubt  that  if  .some  wholesome  restric- 
tion was  brought  to  bear  on  the  trade  in  arsenical  and  mercurial 


prepai-ations,  and  in  some  of  the  more  common  organic  poisons, 
the  crime  of  administering  poison  would  be  less  frequent  and 
more  easy  of  detection  tlian  it  now  is,  and  I  venture  to  hope  that 
the  Government  mxy  be  prepared  to  deal  with  the  question 
having  for  its  object  the  restriction  of  the  sale  of  poison  in  the 
Presidency.  It  is  not  creditable  to  our  administration  in  this 
particular  that,  within  the  last  year,  no  fewer  than  three  persona 
in  the  town  ot  Madras  should  have  heen  enabled  to  commit  sui- 
cide by  purchasing  at  druggists'  shops,  without  let  or  liindrance, 
quantities  of  chloral  hydrate  sufficient  to  cause  death." 

The  necessity  for  restricting  the  indiscriminate  and 
irresponsible  sale  of  poisons,  specially  arsenic,  was  fre- 
quently dealt  with  by  Ur.  Warden,  the  late  Ciiemical 
Examiner  to  the  Government  of  Bengal,  in  his  annual 
reports.  The  following  remarks  appeared  in  the  repoit 
for  1882  regarding  cattle  poisoning  : — 

"Arsenic  is  the  poison  generally  used.  Enormous  quantities  . 
are  found  in  the  parcels  of  suspected  cattle  poison  sent  foi- ex,;.- 
mination  In  one  case  one  pound  of  white  arsenic  was  found 
in  two  packets.  It  has  been  urged  that  any  special  legislation  to, 
restrict  the  sale  of  poison  would  be  useless,  because  indigenous 
vegetable  poisons  are  to  be  found  in  every  hedgerow.  This  is  a 
fallacious  argument.  Because  vegetable  poisons  liappen  to  be 
common,  it  does  not  follow  that  arsenic  is  to  be  picked  up  in 
roads  and  ditches.  Arsenic  is  par  excellence  the  poison  used  for 
criminal  purposes  in  Inilia.  It'  it  is  impructicalile  to  restrict  the 
sale  of  all  poi.sons,  the  indiscriminate  vending  of  arsenic  migiit 
be  diminished  by  levying  on  it  a  prohibitory  tax  which  could 
place  it  beyond  the  reach  of  the  masses.  The  legitimate  uses  of 
arsenic  in  this  country  are  not  numerous,  and  for  the  purposes  of 
certain  trades  it  might  be  issued  duty-free,  but  under  the  most 
stringent  restrictions." 

Dr.  Waddell,  while  officiating  as  Chemical  Examiner 
in  1884  during  the  absence  of  Dr.  Warden,  referred  to 
the  necessity  for  legislative  action,  similar  to  that  exist- 
ing in  England,  in  the  following  terms,  which  were 
noticed  by  Government  in  an  interesting  resolution,  also 
reproduced  : — 

"  The  necessity  for  the  imposition  of  certain  restrictions  on 
sale  of  poisons  has  on  more  than  one  occasion  been  represented, 
and  has  attracted  the  attention  of  the  Government.  The  Lieute- 
nant-Governor in  the  resolution  on  the  report  for  1882-83  said 
that  '  the  general  question  as  to  the  imposition  of  restriction 
upon  the  sale  of  poisonous  drugs  demands,  and  will  leceive,  sepa- 
rate consideration.'  But  up  till  this  time  no  steps  huve  been 
taken  in  this  direction.  The  restrictions  in  force  in  lingland 
work  without  trouble  to  the  authorities  there,  and  it  is  reasonable 
to  supp  'Se  that  in  India  as  in  England  increased  difficulty  of 
access  would  soon  render  the  use  of  poisonous  drugs  less 
frequent." 

Government  resolution  on  Dr.  Waddell's  report  : — ■ 

"The  question  of  the  restriction  to  be  imposed  on  the  sale  of 
poisonous  drugs  has  been  more  than  once  under  the  consideration 
of  the  Government.  It  is  beset  with  many  difficulties.  Poison- 
ous substances  exist  in  every  hedge  and  garden  throughout  the 
country,  and  in  the  present  state  of  society  in  Bengal  it  seems 
quite  impossible  that  the  sale  of  poisons  generally  can  be  effec- 
tually controlled.  What  is  more  important  is  to  ciieck  the  igno- 
rant compounding  of  English  drugs  and  medicines.  With  this 
object  provision  has  been  made  in  the  Beni^al  Municipal  Act, 
1884,  for  the  registration  of  shops  for  the  sale  of  European  drugs 
and  for  the  employment  in  theiu  of  dispensers  duly  certiiied  ns 
tit  persons  to  be  entrusted  with  such  duties." 

In  1886  Dr.  Warden  thus  commented  on  the  above 
resolutio:i  :  — 

"  It  is  true,  as  vvas  pointed  out  in  the  resolution  on  the  Chemi- 
cal Examiner's  report  for  1884,  that  the  subject  is  beset  with 
many  difficulties.    But  there  does  not  appear  to  be  any  valid 
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reason  wliy  an  attempt  should  not  be  mat) e  to  restrict  the  snle  of 
some,  if  not,  all  poisons.  The  state  of  society  in  Bengal  is  hard- 
ly likely  to  change  materially  for  a  few  centuries.  A  complete 
bill,  similar  to  the  English  Poison  Schedule  of  the  Pharmacy  Act, 
it  is  Utopean  to  anticipate  for  India.  The  provision  in  the 
Bengal  Municipal  Act,  1884,  for  registrations  of  shops  for  the 
sale  of  European  drugs  is  apparently  intended  to  check  the  igno- 
rant compounding  of  English  drugs  and  medicines  by  unquali- 
fied druggists  and  for  the  registration  of  shops  for  the  sale  of 
European  drugs.  But  this  legislation,  though  hi<;l;ly  desirable, 
is  surely  less  important  than  some  enactment  which  would  prevent 
hannias  and  native  drug-vendors  f  om  indiscriminately  selling 
arsenic  to  anybody  wlio  can  afford  to  purchase  it.  The  provision 
of  the  Bengal  Municipal  Act  protects  to  some  extent  the  Euro- 
pean community  and  the  higlier  educated  classes  of  the  natives. 
But  the  lower  classes,  most  in  need  of  protection,  are  not  benefit- 
teii." 

In  ]  887  Dr.  Warden  again  wrote  as  follows  : — 

"  The  increase  for  the  last  two  years  in  the  number  of  cases  in 
which  arsenic  was  detected  in  suspected  articles,  when  tai'<en  into 
consideration  with  the  fact  that  a  similar  increase  is  also  appa- 
rent for  the  same  periods  in  the  number  of  cases  in  which  arsenic 
was  detected  in  human  viscera,  points,  in  a  most  unmistakeable 
mantier,  to  the  desirableness  of  speedy  legislation  to  prevent  the 
indiscriminate  s'lle  of  poisons.  Obviously  no  enactment  would 
prevent  individuals  with  a  suicidal  mania  from  destroying  them- 
selves with  poison  if  so  disposed.  Legislation  is  required  to 
prevent  the  use  of  poison  for  homicidal  purposes,  and  the  one 
poison  which  is  used  in  India  for  this  purpose  is  arsenic." 

The  matter  has  also  attracted  the  attention  of  the 
"  British  Medical  Journal."  The  following  is  an  extract 
from  an  a'-ticle,  published  in  the  October  number  of  181^2, 
dealing  with  the  free  sale  of  poisons  in  India  :-  - 

"  We  have  from  time  to  time  called  attention  to  the  great  dan- 
ger to  the  public  and  tl>e  serious  encouragement  to  the  criminal 
tendencies  occasioned  by  the  unrestricted  traffic  in  deadly  poisons 
in  India.  We  are  avsrare  of  the  old  argument  of  those  who 
counsel  non-interference,  viz.,  that  in  a  country  where  deadly 
herbs  grow  on  every  roadside  and  open  space,  it  is  impossible  to 
prevent  their  improper  use.  But  the  argument  scarcely  applies  to 
the  wholesale  and  retail  dealings  in  white  arsenic,  which  we 
understand  can  be  bought  without  let  or  hindrance,  or  any  record 
of  the  sale  or  purchase,  in  every  village  bazar  throughout  the 
country.  The  Chemical  Examiners  to  the  various  Governments  in- 
variably shew  that  in  about  three-fourths  of  the  case'<  in  which 
poison  is  used  with  criminal  intent,  the  article  selected  is  ivhite 
arsenic,  not  only  for  putting  away  of  obnoxious  individuals, 
but  for  the  destruction  of  the  cattle  as  well." 

Such  then  are  some  of  the  recommendations  which 
have  been  made  from  time  to  time  during  fifty  years. 
What  has  been  the  result  ? 

The  result  so  far  has  been  the  passing  of  certain  sec- 
tions of  the  Bengal  Municipal  Act  of  1884  and  of  the 
Calcutta  Municipal  Consolidation  Act.  For  convenience 
of  reference  these  two  sections  are  given  in  the  foot-note 
below.*  They  secure,  as  already  stated  on  page  4,  that 
all  shops  engaged  in  the  retail  trade  of  British  Pharma- 


*  Bengal  Municipal  Act,  Section  252.— "  No  .shop  or  place  shall 
be  kept  for  the  retail  sale  of  (Irnirs  reooL'nized  by  the  British 
Pharmacopoeia  not  beinjr  also  articles  of  orflinary  domestic  non- 
Fumption,  unless  the  same  shall  have  been  registered  in  tlip  Office 
of  the  Commissioner.s  Any  keeper  of  such  shop  or  place  failing'  to 
i-eo;ister  the  same  within  two  months  after  t-ho  section  sliall  come 
into  force,  or  within  two  months  from  the  date  of  the  establish- 
ment of  such  place,  shall  be  liable  to  a  fine  not  exceedinj^  one 
hundred  rupees.  The  Commissioners  shall,  upon  rejristration,  grant 
the  keeper  of  such  shop  or  place  a  license,  which  he  shall  be  bound 
10  display  in  some  conspicuous  part  of  his  premises. 


copoeia  drugs  should  be  registered,  and  that  the  com- 
pounders employed  in  these  registered  shops  should  be 
properly  qualified. 

!No  objection  of  any  kind  can  reasonably  be  advanc- 
ed against  an  Act  directing  the  registration  of  shops 
engaged  in  the  sale  of  medicines  and  the  employment 
therein  of  properly   qualified  persons.    Measures  of 
this  kind  are  enacted,  not  only  in  order  to  obtain  the 
accurate  compounding  of  medicines,  but  also  in  order 
to  avoid  those  mistakes  which  arise  from  errors  in  the 
identification  of  drugs.    No  doubt  the  operation  of 
the  Act  in  question  has  been  to  greatly  minimise  the 
risks  arising  from  ignorant  or  careless  compounding, 
so  far  as  the  majority  of  the  British  Pharmacopceia 
drugs  are  concerned.    But  the    number   of  people 
benefited  thereby  is  comparatively  small.    For  even 
iu  the  towns  a  very  large  proportion  of  the  people, 
when  sick,  are  treated  by  means  of  indigenous  medi- 
cines.   It  would  naturally  be  surmised  that  the  sale 
of  all  medicines  ought  to  be  attended  with  ascertain 
amount  of  care.    Why  then  are   indigenous  drugs 
exempted  from  the  operation  of  the  Act  ?  A  poison  does 
not  cease  to  be  a  poison  because  it  happens  to  be  ex- 
cluded from  the  British  Pharmacopoeia.    As  already 
stated,  the  Act  applies  to  British  Pharmacopoeia  drugs 
only.    There  are,  however,  certain  drugs  common  both 
to  the  British  Pharmacopoeia  and  to  the  indigenous 
list,  among  them  being  aconite,  nu.v  vomica   and  certain 
arsenical  and  mercurial  preparations.    The  drugs  com- 
mon to  both  lists  are  specially  exempted  from  the 
operation  of  the  Act,  provided  they  are  not  sold  in 
shops  where  British  Pharmacopoeia  drugs  are  dispensed 
on  prescription.    One  is  prompted  to    ask  whether 
such  drugs,  as  aconite  and  arsenic  change  their  charac- 
ter with  change  of  locality,  and  whether  they  cease  to 
be  dangerous  when  dispen.sed  without  the  help  of  a 
prescription.    The   special    exemption  of  indigenous 
drugs  from  the  restrictions  imposed  by  the  Municipal 
Act  was,  no  doubt,  made  with  the  wise  object  of  inter- 
fering with  the  practice  of  indigenous  medicine  as 
little  as  possible.    But  the   practice    of  indigenous 
medicine  does  not  consist  solely  in  the  administration 
of  poisons,  and  it  will  not  be  interfered  with  if  the 
sale  of  deadly  poisons  is  entirely  removed  from  the 
bands  of  the  ignorant  6?mnm/is  and  hadias  and  entrusted, 
where  necessary,  to  the  practitioners   of  indigenous 
medicines  themselves.    The  provisions  of  the  Act,  in 

No  person  shall  compound,  mix,  prepare,  dispense  or  sell  any 
drui;-  in  any  such  registered  shop  or  place,  unless  he  be  duly  cprti- 
fieil  as  !i  fit  person  to  be  entrusted  with  such  duties  under  rules 
made  for  that  purpose  by  the  Local  Government  : 

Provided  tlint  the  provisions  contained  in  this  second  clause  of 
the  section  shall  not  come  into  operation  until  after  the  expiration 
of  a  period  of  six  months  from  the  jniblication  of  a  notification 
to  that  effect  in  the  Calcutta  Gazette  by  the  Local  (lovernment. 

Nothing  contained  in  this  section  shall  be  construed  to  apply 
to  the  sale  of  druss  ufc'I  by  practitioners  of  indigpiious  medicines, 
whether  recognized  by  the  British  Pharmacopoeia  or  not,  when 
such  drugs  are  not  sold  in  a  shop  or  place  where  medicines  re- 
cognized by  such  Pharn'acopoeia  are  dispensed  on  prescription." 

Calcutta  .M uiiioipal  Consolidation  Act,  section  368.—"  No  shop 
or  place  be  kept  for  l)ie  retail  sale  of  drugs  not  being  also_  articles 
of  ordinary  domestic  consumption,  unless  the  same  shall  have 
been  registered  in  the  office  of  the  Commissioners.  Any  keeper 
of  such  shop  or  place  failing  to  register  the  same  within  two 
months  of  the  passing  of  this  Act,  or  within  two  mouths  frolu 
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its  present  form,  are  difficult  to  enforce,  as  it  contains 
no  schedule  of  European  drugs,  which  may  be  sold 
by  hunniahs  on  the  supposition  that  they  are  utilized 
in  the  practice  of  indigenous  medicine.  It  is  reported 
that,  as  a  consequence  of  this,  a  large  sale  of  European 
drugs  is  carried  on  in  some  hunnLilis  shops.  In  Cal- 
cutta there  is  a  very  considerable  wholesale  trade 
in  European  and  other  drugs,  in  addition  to  the 
retail  trade  of  the  chemist's  and  bunnialis  shops.  The 
wholesale  dealers  reside  chiefly  in  Burrabazar  and 
Chandney,  and  carry  on  their  business  subject  to  no 
restrictions  whatever.  White  arsenic,  chloral  hydrate^ 
hydrocyanic  acid,  morphine  and  strychnine  may  be 
purchased  at  one  of  these  wholesale  dealer's  shops 
in  large  quantity  by  any  individual  however  unfitted 
to  be  in  possession  of  poisonous  drugs. 

It  may  be  said  that  the  wholesale  purchase  of  medi- 
cine, even  for  domestic  use  in  cases  of  sickness,  is  the 
common  practice  among  the  educated  inhabitants  of 
the  large  towns  of  Bengal,  provided  no  compounding 
is  required.  A  private  person,  when  directed  by  his 
medical  adviser  to  take  a  certain  medicine,  or  when 
taking  a  medicine  on  his  own  responsibility,  usually 
purchases  a  considerable  quantity  at  one  time  from  a 
retail  or  wholesale  druggist,  without  of  necessity 
presenting  a  prescription.  In  such  instances  the  dose 
is  measured  by  the  individual  at  his  own  home  and 
not  by  the  chemist.  Provided  the  drugs  bought  and 
sold  in  this  manner  are  not  in  any  sense  poisonous, 
no  very  serious  objections  can  be  raised  to  the  plan, 
which  is  in  addition  apparently  ratified  by  the  approval 
of  medical  practitioners.  But  in  the  case  of  poisonous 
drugs  no  more  dangerous  plan  could  be  imagined. 
For  at  the  present  time  there  is  no  law  in  India  re- 
gulating ttie  quantity  of  a  poisonous  drug  which 
any  single  person  may  be  permitted  to  purchase  at 
one  time,  except  in  the  case  of  opium  where  the 
quantity  is  limited  to  two  ounces,  or  enough  to  poison, 
it  may  be,  twenty  individuals.  Consequently  individuals 
addicted  to  the  use  of  viorphine,  chloral  hydrate,  or 
any  other  drug,  find  in  India  no  difficulty  in  procuring 
any  quantity  of  the  drug  for  which  they  have  acquired 
a  craving.  Needless  to  say,  this  is  only  one  type  of 
mischief  resulting  from  the  present  system.  If  the 
wholesale  druggist  was  permitted  to  sell  poisons  to 
authorized  licensed  persons  only,  and  the  retail  drug- 

the  date  of  the  establishmenb  of  such  place,  shall  be  liable  to  a  fine 
not  exceedingr  Rs.  100.  The  Commissioners  shall,  upon  registration, 
trrant  the  keeper  of  such  whop  or  place  a  license,  which  he  shall 
be  bound  to  display  in  some  conspicuous  part  of  his  premises. 

"  No  person  shall  compound,  mix,  iirepare.  dispense  or  sell  any 
drug  in  any  such  registered  shop  or  place,  unless  he  be  duly  certi- 
fied as  a  fit  person  to  be  entrusted  with  such  duties  under  rules 
made  for  that  purpose  by  the  Local  Government. 

"  Any  person  not  being  a  holder  of  such  certificate,  who  shall 
compound,  mix,  prepare  or  sell  any  drugs,  in  any  such  registered 
shop  or  place,  shall,  on  conviction  before  a  Magistrate,  be  liable 
to  a  fine  not  exceeding  Rs.  50  for  each  offence,  and  any  owner, 
occupier  or  keeper  of  any  such  shop  or  place  who  shall  employ 
any  such  uncertified  person  to  perform  any  one  or  more  of  such 
duties,  shall,  on  conviction  before  a  Magistrate,  be  liable  to  a  fine 
not  exceeding  Hs.  2U0,  and  shall  be  further  liable,  at  the  discretion 
of  such  Magistrate,  to  forfeit  his  licence. 

"  Nothing  in  this  section  contained  shall  be  construed  to  apply 
to  the  sale  of  drugs  used  by  practitioners  of  indigenous  medioint  s 
when  such  drugs  are  not  sold  in  a  shop  or  place  where  medicines 
are  dispensed  upon  prescription  " 


gist  might  sell  poisons  only  on  prescription,  much  of 
the  mischief  at  present  being  wrought  would  be  pre- 
vented. At  the  present  time  the  retail  druggist  may 
do  a  wholesale  business  in  poisons  or  other  drugs 
without  let  or  hindrance,  provided  he  has  the  pur- 
chasers. Such  being  the  present  condition  of  the  trade 
in  drugs,  notwithstanding  the  enactment  of  legislative 
measures,  it  may  now  reasonably  be  urged  that  these 
measures  require  amendment. 

2.  The  measures  we  propose  may  be  summarised 
as  follows  :  — 

(A.)  An  Arsenic  Act.  (B.)  The  amendment  of  those 
sections  of  the  l^engal  Municipal  Act  and  Calcutta 
Municipal  Consolidation  Act  which  relate  to  the  sale 
of  drugs.  (C.j  The  amendment  of  those  sections  of 
the  Opium  Act  I  of  1878  which  relate  to  the  retail 
sale  of  opium. 

(A.)  The  Arsenic  Act. — As  already  stated  the  arsenic 
in  India  is  almost  entirely  imported  into  the  country. 
By  the  courtesy  of  Mr.  C.  A.  Samuells,  Officiating 
Collector  of  Customs,  Calcutta,  we  areenabled  to  furnish 
the  following  statement  showing  the  imports  and  exports 
of  arsenic  at  the  Port  of  Calcutta  durinjr  the  last 
tvv'elve  years  : — 

Table  V. 


Statement  shewing  the  quantities  of  Arsenic  imported  and 
exported  into  and  from  Calcutta,  in  the  Foreign  Trade, 
during  the  ofjicial  years  from  1882-83  to  1693-94. 


Countries  whence  im- 
ported f  ■cm  and  whither 
exported  to. 

CO 

00 
(N 
00 

00 
CO 
00 

-c 

oo 

CO 

CO 

oc 

oo 

00 
00 

1888-89 

1889-80 

1890-91 

1891-92  j 

1 892-93  j 

CO 

o 

o 

cwt.  j 

& 

IMPOIITS. 

From  United  Kingdom  .. 

669 

50 

546 

427 

77 

314 

303 

253 

402 

255 

522 

330 

,,    Germany,  Hamburg 

20 
88 

11 

137 

„    China,  Hongltong  .. 

19 

27 

15 

12 

7 

21 

41 

5.^ 

15 

113 

„    Straits  Settlements 

39 

198 

445 

19 

42 

80 

102 

i88 

20 

192 

293 

205 

„    Australia,  Victuria 

2 

Total 

754 

377 

■J90 

161 

131 

401 

426 

582 

530 

500 

843 

785 

EXPORTS. 

To  Ceylon  .. 

13 

13 

6 

„  Java 

17 

„  Struits  Settlements.. 

226 

34 

70 

175 

106 

161 

1B4 

119 

195 

60 

127 

Total 

226 

47 

83 

192 

106 

161 

154 

119 

195 

60 

133 

Froili  the  statement  it  will  be  seen  that  a  very  con- 
siderable quantity  of  arsenic  remains  in  the  countrv. 
Last  year  the  quantity  was  thirty  tons.  The  fatal  dose  of 
arsenic  for  an  adult  is  two  grains.  How  then,  some  might 
say,  is  ihe  poisoning  by  arsenic  to  be  prevented,  when 
it  is  such  a  deadly  drug  and  when  such  large  quantities 
are  annually  imported.  But  thirty  tons  is  a  small  quantity 
compared  with  the  2,875  tons  which  constitute  the  aver- 
age annual  output  of  wliite  arsenic  at  the  tin  works  of 
Tavistock  in  Cornwall  ;  yet  fatal  arsenic  poisoning  of 
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a  criminal  kind  is  not  as  a  consequence  frequent  in  the 
neighbourhood  of  Tavistock.  The  larger  portion  of  the 
arsenic  imported  into  India  is  u^ed  in  trade,  such  as  the 
cleansing  and  preparation  of  hides,  paper,  paint,  wooden 
posts,  etc.,  and  occasionally  also  for  agricultural  pur- 
poses. The  yellow  variety  of  arsenic  which  contains 
from  twenty  to  thirty  per  cent,  of  white  arsenic  is  used 
as  a  pigment  and  largely  as  a  depilatory. 

Witliout  presuming  that  the  proposition  is  complete 
and  free  from  defect  or  couched  in  the  proper  legal 
phraseology,  the  regulations  of  the  sale  of  arsenic  which 
we  would  propose  take  the  following  shape  :  — 

That  certain  individuals  or  officials  shall  he  entrusted  by 
Government  with  tlie  duty  of  granting  licenses  for  the 
import,  sale,  purchase  and  possession  of  arsenic  after 
having  ascertained  to  their  satisfaction  that  the  applicants 
for  such  licenses  are  ft  and  proper  persons  to  be  granted 
the  same. 

That  no  arsenic  or  arsenical  preparation  recognized  as 
a  poison  shall  be  bought  or  sold  loithout  a  license  except 
on  the  prescription  of  a  licensed  medical  man  ivith  certain 
exceptions  relating  to  the  practice  of  indigenous  medicine 
to  be  hereafter  specified. 

'I'hat  persons  desiring  to  import  arsenic  into  the  toun- 
trg  must  obtain  a  license  authorising  its  import, and  must 
undertake  to  keep  the  arsenic  in  safe  custody  and  to  sell  it 
only  to  persons  producing  a  license  authorixing  them  to 
purchase  arsenic,  all  such  sales  being  registered  with  an 
entry  of  the  date,  the  quantity  sold  and  the  name  and  ad- 
dress of  the  purchaser. 

That  dealers  in  arsenic,  tvhether  lolwlesale  or  retail,  must 
obtain  a  license  authorizing  them  to  buy,  sell  and  possess 
arsenic,  that  they  must  undertake  to  buy  from  and  sell  to 
licensed  persons  only  anil  to  carry  on  their  business 
generally  under  ths  same  conditions  as  the  importers, 
except  in  so  far  as  its  sale  on  medical  prescription  is 
concerned. 

That  persons  requiring  arsenic  for  manufacturing 
and  other  purposes  not  being  those  of  sale,  retail  or 
otherwise,  must  obtain  a  license  authorising  them  to 
buy  and  possess  arsenic  for  such  purposes  and  must  be 
prepared  to  satisfy  the  licensing  authorities  that  they  are 
fit  and  proper  persons  to  be  entrusted  icilh  the  possession 
of  arsenic,  and  that  they  are  in  a  position  to  make 
suitable  provisions  for  its  safe  custody  both  during  use 
and  at  other  times. 

That  in  rurjl  districts,  and  where  necessary  in  towns, 
the  practitione  rs  of  indigenous  medicine  if  of  good  cha- 
racter may  be  licensed  to  buy  and  possess  a  limited 
quantity)  of  arsenic  only  in  each  year  and  to  dispense 
the  same  to  their  patients.  ■ 

That  pounded  rvhite  arsenic,  except  in  special  cases 
hereafter  to  be  determined,  be  sold  mixed  with  soot  or 
indigo  in  the  proportion  of  one  ounce  to  each  pound  of 
arsenic. 

(B.)  Amendment  of  those  sections  of  the  Bengal 
Municipal  Act  and  ("alcutta  Municipal  Consolidation 
Act  which  relate  to  the  sale  of  drugs. 


Thai  the  drugs  named  in  the  following  lists  to  he  known  us 
Schedule  A  (European  Poisons)  and  Schedule  B  (Indian  Poisons)  be 
considered  as  poisons  for  the  Purposes  of  the  Act  : 
SCHEDULE  A. 


SCHEDULE  B. 
Indian  poisons. 

1.  White  Arsenic  (Seuko,  Se- 
mulkhar). 

2.  Refl    Arsenic   or  Realgar 
(Monchi.al). 

3.  Yellow  Ar  enic  orOrpiment 
(Haritiil) 

4.  Corrosive  Sublimate  (Ras- 
karpiira). 

5.  Aconite  (Mitabisli). 

6.  Datura. 

7.  Hyoscyamns  (Khorassani 
Ajwiin). 

8.  Nux  Vomica  bark  or  seed 
(Kucliiiu). 

9.  Pluinbago  rosea  (Lalcliitra). 

10.  Croton  Seeds  (JaipAl). 

11.  Yellow  Oleander  (Kolika). 

12.  Cocculus  Indicus  (Kakmari) 

13.  Nerium  Odoriuu  (Karubi). 


European  Poisons. 

1   Arsenic  and  its  preparations. 

2.  Mercury   and  its  prepara  - 

tions. 

3.  Antimonial  preparations, 

4.  Strong  Ammonia, 

5.  Strong  ncids  such  as  concen- 

trated Nitric,  Sulphuric, 
Hydrochloric  and  Oxalic. 

6.  Phosphorus. 

7.  Hydrocyanic    Acid  and 

Cyanides. 

8.  Opium,  its  alkaloids  and  pre- 

parations. 

9.  Belladonna,  Patura,  Hyos- 

cyamus,   their  alkaloids 
and  preparations. 

10.  Nux  Vomica,   its  alkaloids 

and  prepariitions 

11.  Aconite,  its   alkaloids  and 

preparations. 

12.  Plydrate  of  Chloral. 

13.  Chloroform. 

14.  Carbolic  Acid. 

15.  Cantharides  and  its  prepara- 

tions. I 

That  in  the  same  manner  as  suggested  for  the  sale  of 
arsenic,  licenses  be  granted  for  the  sale  and  possession  of 
poisons. 

That  except  W'der  certain  conditions  and  in  certain 
quantities  to  be  specified  in  each  case,  no  poison  loithin  the 
meaning  of  the  Act  shall  be  bought  or  sold  loithout  a  license 
except  on  the  prescription  of  a  licensed  medical  man. 

That  persons  engaged  in  the  merchandise  of  poisons  as 
defined  by  the  Act  must  obtain  a  license  authorising  them 
to  carry  on  such  business,  and  must  undertak<i  to  conform 
with  the  provisions  of  the  Act  and  not  to  sell  poison  in 
any  quantity  larger  than  that  permitted  for  its  retail  sale 
other  than  to  duly  licensed  iudividuals,  except  on  medical 
prescription. 

That  every  sale  of  poisons  except  on  medical  prescrip- 
tion with  certain  exceptiotis  relative  to  the  practice  of  indi- 
genous medicine  must  be  duly  registered  in  the  following 
manner: — (a)  Name  of  purchaser,  (b)  Eesidence  of 
purchaser,  (c)  Object  of  purchase,  [d)  Authority  for 
sale,  (e)  Quantity  sold,  (f)  Date  of  sale,  (g)  Signa- 
ture of  the  seller,     (h)  Signature  of  the  purchaser. 

That  no  person  shall  be  permitted  to  buy  and  possess 
poisons  who  is  unacquainted  ivith  their  nature,  and  is 
not  in  a  position  to  make  proper  arrangements  for  their 
safe  custody  and  sale. 

That  in  the  shops  of  individuals  licensed  to  sell  poison, 
the  poisons  are  to  be  properly  labelled  ivith  the  name  of 
the  poison  and  the  printed  ivord  POISON  both  in 
English  and  Vernacular  and  kept  apart  from  other 
articles  of  merchandise. 

That  in  iM.ral  districts,  and  where  necessary  in 
toiv7is,  practitioners  of  indigenous  medicine,  if  of  good 
character,  may  be  licensed  to  buy  and  possess  and  dispeiise 
to  their  patients  limited  quantities  of  the  poisons  included 
in  /Schedule  B. 
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That  all  practitioners  of  medicine  licensed  to  prescribe 
or  dispense  poison  be  registered. 

That  the  same  regulations  shoidd  apply  to  persons 
requiring  poisons  for  manufacturing  and  other  purposes 
not  be^ng  those  of  sale,  as  were  recommended  in  the 
case  of  arsenic. 

That  it  may  be  advisable  to  permit  a  limited  retail 
sale  of  certain  of  the  poisons  included  in  the  Schedules 
for  domestic  and  other  purposes,  and  that  the  drugs 
which  may  be  sold,  the  quantities  to  be  sold  and  the 
manner  of  the  sale  be  hereafter  determined, 

I  hat  all  patent  and  proprietary  medicines,  if  found  to 
contain  poison  within  the  meaning  of  the  Act,  come 
loithin  the  operation  of  its  provisions. 

(C.)  Amendment  of  those  clauses  of  the  Board's 
Excise  Opium  Form  No.  1  which  relate  to  the  retail 
sale  of  opium. 

At  the  present  time  the  largest  quantity  of  ojiium 
that  may  be  purchased  from  an  opium  vendor  on  one 
occasion  by  any  single  individual  not  being  a  licensed 
druggist  or  licensed  vendor  of  opium,  or  of  an  intoxicat- 
ing drug  is  five  tolahs  or  two  ounces.*    This  quantity 
is  fixed  by  the  Board's  Excise  Opium  Form  No.  1  as  the 
extreme  limit  of  retail  sale.     Two  ounces  of  Indian 
opium  are  sufficient  to  poison  from  fifteen  to  twenty  in- 
dividuals, provided  that  they  are  not  opium-eaters.  At- 
tention has  already  been  drawn  to  the  disastrous  results 
of  this  system.    The  largeness  of  the  quantity  selected  as 
the  limit  of  the  retail  sale  was,  no  doubt,  due  to  the  wish 
of  the  authorities  to  interfere  as  little  as  possible  with 
the  requirements  of  the  opium-eater,  and  with    use  of 
opium  as  a  domestic  medicine.    If  the  extreme  limit 
of  the  retail  sale  of  opium  were  fixed  at  one-eighth  tolah 
or  about  twenty  grains,  no  interference  with  its  use  as  a 
domestic  medicine  would  arise,  as  this  quantity  repre- 
sents from  twenty  to  forty  ordinary  medicinal  doses. 
Twenty  grains  is,  however,  for  an  adult  less  than  the 
minimum  fatal  dose  of  Indian  opium,  which  is  much  less 
potent  (five  times  less  at  least)  than  Turkey  opium.  Such 
a  limit  would  also  satisfy  the  requirements  of  a  very 
large  number  of  opium-eaters.    The  daily  dose  of  opium 
eaten  at  the  commencement  of  the  habit  is  about  half 
a  grain,  a  quantity  which,  as  is  well  known,  undergoes 
gradual  increase  until  a  very  much  larger  amount, 
even  1 00  grains  daily,  is  ingested.     Hut  a  very  con- 
siderable firoportion  of  pronounced  opium-eaters  never 
exceed  fifteen  to  twenty  grains  per  diem,  and  endeavour 
to  subdue  the  craving  for  a  larger  quantity.  The  question 
now  naturally  arises  as  to  how  and  where,  if  the  retail 
limit  be  fixed  at  twenty  grains,  is  the  opium-eater,  whose 
daily  dose  exceeds  this  quantity,  to  get  his  daily  supply. 
The  answer  is  a  simple  one.    Either   the  opium-eater 
must  be  exposed  to  a  trifling  inconvenience  in  order  to 
get  the  quantity  he  requires,  or  the  danger  to  the 
general  community  at  present  existing  must  continue. 

At  the  present  time  opium-eating  is  not  to  be  regarded 
as  a  vice  in  any  sense  of  the  term,  but  only  as  a  habit, 
the  excessive  gratification  of  which  engenders  very 

*  That  he  do  not  excei't  to  a  vendor  of  opium  or  of  an  intox. 
icatiB?  dnior  licensed  by  the  Collector  or  to  a  licensed  Arns^ist 
fell  more  than  five  tolahs  of  opium  to  any  person  at  one  time  ' 


serious  dangers  to  the  community  at  large  if  it  requires 
that  large  and  fatal  doses  of  opium  must  be  sold 
without  restriction. 

It  is  not  too  much  to  require  of  the  opium-eater,  whose 
daily  dose  has  exceeded  the  retail  limit,  that  he  should 
provide  himself  with  a  certificate  to  that  effect  signed 
by  a  medical  man  or  a  respectable  individual,  such  as 
the  headman  of  his  village.  We  would  suggest  that 
such  certificates  should  state  the  daily  dose  required, 
and  should  be  valid  for  one  year  only,  and  that  the 
opium  vendor,  on  the  pi'esentation  of  a  certificate  of 
this  kind,  should  be  authorized  to  sell  the  q'  antity 
intimated  therein,  provided  it  does  not  exceed  five 
tolahs. 

The  proposed  amendment  of  the  Board's  Excise 
Opium  Form  No.  1  is  accordingly  as  follows  : — 

That  he  do  not  except  to  a  vendor  of  opium  or  of  an 
intoxicating  drug  licensed  by  the  Collector,  or  to  a  licensed 
druggist  sell  more  than  one-eighth  tolah  of  opium  to  any 
person  atone  time  except  on  the  productioti  of  a.  certificate 
stating  that  the  purchaser  is  an  opium-eater,  signed  bg 
a  licensed  practitioner  of  medicine  or  a  respectable 
resident  of  the  locality,  lohen  the  quantity  specified  in 
the  certijicate,  provided  it  does  not  exceed  jive  tolahs  in 
weight,  may  be  sold. 

All  sales  exceeding  one-eighth  tolah  to  be  entered  in  a 
special  printed  record  giving  in  addition  to  the  infor- 
mation required  in  para.  XIV  of  Form  JSo.  1,  the 
name  and  residence  of  the  purchaser,  the  authority  for 
the  sale.,  and  the  qtiantity  sold. 

3. — Difficulties  attending  the  introduction  and  work- 
ing of  such  a  measure. 

Numerous  objections  suggest  themselves,  therefore 
it  may  be  as  well  first  to  enumerate  those  which  appear 
most  important,  and  then  subsequently  deal  with  them 
in  detail.    The  following  are  the  objections  which  will 
be  considered  :    (a.)     That  no  practical  decrease  in 
poisoning    will  result    by  imposing    restrictions  on 
the  sale  of  certain  poisons  while  others  being  indigenous 
to  the  country  must  perforce  remain  easily  accessible. 
(6.)    That    any  change    which  may  arise  from  the 
proposed  measures  will  be  distinctly  a  change  ior  the 
worse  on  the  ground  that  vegetable  poisons  will,  after 
the    enactment  of  such    measures,  be  utilized  to  a 
greater  extent  than  at  present,  and  that  such  poisons 
are  more  difficult  of  detection  than  the  mineral  poisons 
now  in  use.    (c.)    That  the  proposed  measures  would 
necessitate  an  undesirable  amount  of  interference  with 
the  domestic  habits  and  customs  of  the  people  of  the 
country,    (d.)     That  they  would  interfere  with  the 
practice  of  indigenous  medicine  and  thereby  deprive 
the  people  in  many  districts  even  of  the  small  amount 
of  medical  aid  which  they  can  obtain  at  the  present 
time.     (e.)     That     measures   of  the    kind  proposed 
would  interfere  with  trade  and  many  useful  economic 
practices. 

Without  attempting  to  raise  the  question,  whether 
the  policy  of  temporizing  with  an  admitted  evil  is 
correct,  we  would  at  once  ask,  what  are  the  poisons 
which  may  be  expected  to  take  the  place  of  arsenic, 
aconite,  opium  and  other  controllable  poisons  if  these 
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are  rendered  more  or  less  inaccessible.  If  any  such 
exist,  they  must  naturally  be  sought  among  the  indi- 
genous drugs  of  the  country,  which  belong  for  the  most 
part  to  the  vegetable  kingdom.  That  the  country  has 
many  vegetable  products  endowed  with  poisonous 
properties  is  easily  learned  by  reference  to  the 
'•  Fharmacographia  Indica  "  written  by  Dymock,  Hoo- 
per and  Warden.  Fortunately,  however,  the  knowledge 
of  the  poisonous  properties  of  the  majority  of  these 
substances  is  not  yet  by  any  means  popular.  They 
may,  in  consequence,  be  considered  rather  as  potential 
than  actual  poisons  at  the  present  time,  so  far  as  the 
people  generally  are  concerned. 

As  judged  from  general  information,  and  from  all  the 
cases  of  poisoning  which  are  reported,  the  number  of 
indigenous  vegetable  poisons  commonly  known  is  very 
small.  The  following  are  the  chief :  Opium,  datura, 
aconite,  nux  vomica,  oleander,  abrus  precatorivs. 
Opium  heads  the  list,  and  is  responsible  for  more  fatal 
cases  of  poisoning  than  any  other  drug,  but,  as  already 
shown,  its  accessibility  can  be  controlled  without  impos- 
ing hardship  on  those  who  require  it  for  a  legitimate 
purpose.  Successful  interference  with  the  possession 
of  datura  is  apparently  hopeless.  Fortunately,  the  uncer- 
tainty of  its  action  is  tolerably  well  recognized.  It  is  in 
consequence  ill-suited  to  the  murderer's  purpose,  as  great 
risk  of  detection  vould  be  incurred  should  the  poisoned 
man  recover.  The  murderer  does  not  of  necessity  desire 
to  leave  the  locality  of  the  murder  ;  the  robbei-,  on  the 
othsr  hand,  administers  datura  to  assist  him  in  the  act 
of  theft  and  to  cover  his  flight  with  the  booty.  Datura 
poisoning  is  chiefly  non-fatal.  Aconite  like  arsenic  is 
an  imported  poison,  and  though  its  introduction  into 
the  country  cannot  be  so  easily  controlled  as  that  of 
arsenic,  yet,  as  the  channels  of  introduction  are  well- 
known,  a  feasible  plan  to  prevent  the  widespread  dissemi- 
nation of  the  drug  should  be  practicable.  The  physio- 
logical symptoms  set  up  by  the  chewing  of  even  a  small 
fragment  of  aconite  root  are  a  bar  to  its  frequent  use  as 
a  poison,  and  have  frequently  assisted  in  the  discovery 
of  the  poisoner.  Nux  vomica  trees  can  hardly  be  said 
to  grow  wild  in  this  part  of  India  in  the  same  way  as 
datura.  They  are  to  be  found  here  and  there,  and  have 
generally  been  planted  for  some  purpose.  Nux  vomica 
seeds  can,  however,  be  readily  purchased  in  the  bazar. 
One  seed  is  sufiicient  to  poison  an  individual,  and  one  tree 
may  produce  many  hundreds  of  seeds.  As  nux  vomica 
trees  are  not  numerous,  and  do  not  grow  wild,  their 
cultivation,  except  in  certain  recognized  places  and  by 
authorized  individuals,  should  be  prohibited.  The  cases 
of  poisoning  which  arise  from  the  use  of  oleander  are, 
for  the  most  part,  accidental.  The  plant  is  to  be  found 
in  most  gardens,  and  like  datura  it  is  a  poison  which 
cannot  be  removed  from  the  reach  of  the  poisoner. 
Its  poisonous  properties  do  not  seem  to  be  very  widely 
known,  and  its  action  is  somewhatuncertaiu.  The  method 
of  using  abrus  precatorius  has  already  been  referred 
to.  The  fact  that  it  requires  to  be  introduced  sub- 
cutaneously  is  an  etKcient  hindrance  to  its  employment 
other  than  in  a  very  limited  number  of  cases  of  cattle 
poisoning.    These  then  are  the  poisons  which  have  been 


in  use  for  half  a  century  and  more.  The  accessibility 
of  three  of  them,  viz.,  opium,  aconite  and  nux  vomica,  ca)i 
effectually  be  controlled.  Ahrus  precatorius  is  seldom 
used,  and  then  only  as  a  cattle  poison.  Datura  and 
oleander  remain,  but  their  use  (oleander,  for  homicide 
or  suicide)  is  rare  now,  for  the  reasons  already  given, 
and  for  those  reasons  is  not  likel}' to  become  more  preva- 
lent. It  is,  of  course,  very  difiicult,  if  not  almost  impossi- 
ble, to  foretell  what  altered  conditions  may  bring  about ; 
but  as  for  many  years  there  has  been  practically  no  ap- 
parent attempt  among  poisoners  to  strike  out  a  new  line, 
it  may  reasonably  be  hoped  that  the  introduction  of  a 
restricted  poison  sale  would,  for  several  years,  enforce  a 
sensible  diminution  in  this  class  of  crime.  It  is  of  some 
interest  to  note  that  so  long  ago  as  1843,  Dr.  Mouat, 
then  Chemical  Examiner,  considered  that  the  use  of  vege- 
table poisons  was  on  the  -increase,  and  wrote  as  fol- 
lows : — 

"  The  great  majority  of  cases  of  the  administration  of  poison 
had  hitherto  been  arsenic.  Lately,  liowever.  the  exhibition  of  vege- 
table poisons  lias  been  more  resorted  to  from  its  being  known  to 
hakims  and  native  druggists  that,  while  minute  traces  of  any 
mineral  poison  can  be  unerringlj'  detected,  most  vegetable  sub- 
stances defy  analysis  in  the  present  state  of  chemical  science. 
Some  check  ought  to  be  put  to  the  amount  of  murder  committed 
in  this  way,  unknown  and  unrecorded,  by  legislative  enactment, 
punishing  all  vendors  of  drugs  in  whose  possession  those  substances 
are  found." 

Dr.  Mouat's  apprehensions  have,  however,  proved 
groundless,  for  Dr.  Warden,  referring  to  this  statement, 
was  able  to  state  in  1886  : — 

"The  above  was  written  about  forty  years  ago;  the  fear 
expressed  that  vegetable  po?'so»s  might  supplant  arsenic  has  not  been 
verified.    ^1  rse«/c  is  still  the  homicidal  and  cattle  poison  of  India." 

It  will  naturally  be  advanced  that  from  Dr.  Mouat's 
time  up  to  the  present,  arsenic  has  remained  easily  ac- 
cessible, and  the  necessity  for  discovering  suitable  ve- 
getable poisons  has  not  arisen.  But  even  should  the 
properties  of  indigenous  vegetable  poisons  become  gen- . 
erally  known,  these  substances  could  never  compete  with 
arsenic  in  fitness  for  the  poisoner's  purpose.  A  com- 
parison of  the  properties  of  arsenic  and  vegetable  poisons 
as  a  class,  will  at  once  indicate  the  advantages  which 
attend  the  use  of  arsenic. 

Properties  of  arsenic  and  vegetable  poisons  generally  : — 


Vegetable  Poisom. 

1.  Acrid,  bitter  or  unpleasant 
taste. 

2.  Uncertain  in  action  due  to 
the  varying  quantity  of 
the  active  principles  pre- 
sent in  different  speci- 
mens of  tiie  same  plant. 

3.  To  cause  death,  larger  quan- 
tities are  necessiry  of 
the  majority  of  crude 
vegetable  drugs. 

4.  Do  not  simuhte  the  symp- 
toms of  disease  to  any- 
thing like  a  correspond- 
ing extent. 

The  certainty  of  its  action,  its  want  of  taste,  the 
smallness  of  its  fatal  dose  (two  to  three  grains)  require 
no  further  comment.   They  alone  would  give  to  arsenic  a 


A  rsenic. 
Tasteless. 

Certain  in  action. 


The  fatal  dose  is  a  small 
quantity. 


Simulates  in  a  remarkable 
manner  the  symptoms  due 
to  natural  disease. 


AN  ACT  RESTEICTINa  THE  FREE  SALE  OF  POISONS  IN  BENGAL. 


485 


place  in  the  front  rank  of  the  poisoner's  equipment 
in  any  country.  But  the  similarity  of  its  symptoms 
with  those  induced  by  disease  gives  it  in  India  a 
special  value  which  is  well  illustrated  by  the  following 
case  :  On  October  28th.  1894,  a  man  was  admitted 
into  the  Mayo  Hospital,  Calcutta,  suffering  from 
symptoms  of  choleraic  diarrhoea.  He  arrived  alone 
and  stated  that  he  had  come  from  Moorshedabad  by 
steamer,  having  purchased  and  eaten  food  in  the  bazar 
before  leaving.  He  became  ill  on  board  the  steamer. 
After  admission  his  symptoms  were  attributed  by  one 
of  the  medical  officers  to  arsenical  poisoning,  but  by 
three  others,  who  also  examined  the  patient  from  time 
to  time,  he  was  considered  to  be  suffering  from 
choleraic  diarrhoea.  The  man  died  on  the  fourth  day  af- 
ter admission,  and  a  post-mortem  examination  was  held. 
The  condition  found  was  one  of  general  congestion  of 
the  alimentary  canal  with  ulceration  of  the  stomach 
and  ecchymosis  over  the  columnse  carnefe  of  the  heart. 
Portions  of  the  viscera  were  sent  to  the  Chemical  Ex- 
aminer for  analysis  which  revealed  the  presence  of  arsen- 
ic. It  is  legitimate  to  expect  that  many  similar  cases 
occurring  in  the  disti-ict  are  returned  without  challenge 
as  cases  of  cholera,  if  such  a  diversity  of  opinion  can 
arise  in  a  hospital  provided  with  an  experienced  and 
expert  medical  staff.  We  have  reason  to  believe,  as 
already  stated,  that  acquaintance  with  the  vegetable 
poisons  of  the  country  and  knowledge  of  their  proper- 
ties are  not  by  any  means  widely  diffused,  even  among 
the  rural  population.  On  the  other  hand  it  is,  of  course, 
quite  impossible  to  determine  what  the  practical 
knowledge  of  hakims  and  native  druggists  may  be  as 
regards  indigenous  vegetable  poisons.  In  1843,  Dr. 
Mouat  suggested  that  hakims  and  native  druggists 
were  beginning  to  put  their  knowledge  to  a  criminal 
use.  Whether  this  holds  good  at  the  present  time, 
and  to  what  extent,  we  are  quite  unable  to  say.  In 
towns  the  practitioners  of  indigenous  medicine  are,  as 
a  class,  a  respectable  body  of  men.  No  doubt  here  and 
there  black  sheep  are  to  be  found  among  the  hakims 
who  are  not  over  scrupulous  as  to  the  methods  in 
which  they  earn  money.  But  should  the  scheme 
proposed  be  put  in  force,  the  hakim  will  be  dependent 
for  a  supply  of  drugs  very  important  if  not  essential 
to  him  in  his  practice  upon  the  evidence  of  good  cha- 
racter and  conduct  which  he  can  adduce.  In  future 
the  hakims  would  possess  a  definite  status.  A  recog- 
nized position  and  the  discharge  of  responsible  duties 
are  often  sufficient  to  deter  criminal  instincts  from  the 
abetment  or  commission  of  crime. 

Without  implying  that  the  detection  of  a  vege- 
table poison  is  as  certain  as  that  of  a  mineral,  it 
may  yet  be  confidently  stated  that  the  chemical 
methods  for  detecting  vegetable  poisons  have  consider- 
ably improved  since  the  time  of  Dr.  Mouat's  report 
already  referred  to.  And  though  there  is  still  room 
for  further  advance  in  this  direction,  much  has  been 
done,  and  vegetable  poisons  can  be  detected  by 
chemical  analysis  of  viscera  with  a  very  considerable 
degree  of  certainty,  as  compared   with  the  results  of 


fifty  years  ago.  Should  resort  to  indigenous  vege- 
table poisons  be  stimulated  by  restrictive  measures,  it 
is  probable  that  chemical  research  into  the  nature  of 
these  poisons,  and  the  best  methods  of  detecting  them, 
would  also  be  stimulated.  Much  has  already  been  done 
in  this  direction  by  Dymock,  Hooper  and  Warden. 

If  the  proposed  measures  be  carefully  reviewed,  it 
will  be  seen  that  special  cognizance  has  been  taken  of 
customs  and  habits,  and  the  measure  so  drafted  that  no 
undue  interference  with  habits  and  customs  can  arise. 
In  the  measures  to  restrict  the  general  sale  of  poisons,  a 
special  clause  is  introduced  to  legalize  a  small  retail 
sale  to  unlicensed  persons,  the  provisions  of  the  clause 
to  be  hereafter  determined. 

The  practitioner  of  indigenous  medicine  will  not  be 
interfered  with  in  his  practice,  but  will  be  recognized 
and  registered  ;  will,  so  far  as  the  general  community  are 
concerned,  become  amore  important,  a  more  responsible, 
individual  than  heretofore.  We  are  aware  that  the  pro- 
posal to  register  the  practitioners  of  the  province  has 
already  been  once  made,  and  that  it  was  abandoned  on 
account  of  the  difficulties  of  the  task.  We  are  now, 
however,  apjproachiug  the  matter  from  a  different 
standpoint.  It  is  utterly  impossible  to  conceive  of  any 
scheme  for  restricting  the  sale  of  poisons,  unless  a  re- 
gister is  kept  of  those  persons  to  be  entrusted  with 
certain  privileges  with  regard  to  poisons.  A  licensed 
or  registered  medical  practitioner  is  the  only  individual 
in  most  countries  who  is  allowed  to  prescribe,  sell  or 
possess  poisons  without  challenge,  and  without  having 
to  keep  a  list  of  the  quantity  of  poisons  prescribed  and 
sold  by  him  in  the  discharge  of  his  duties.  The  obli- 
gation to  register  his  name  and  address  is  a  very  small 
matter  indeed  in  return  for  such  important  privileges, 
nor  need  the  Act  of  registration  be  made  unduly  vex- 
atious. All  medical  practitioners  in  the  emplo3'ment 
of  Government  are  already  registered  by  the  Imperial 
and  Provincial  Governments,  and  there  would  be  no 
necessity  to  trouble  them  in  any  way.  In  Calcutta  all 
practitioners  of  medicine  have  to  obtain  a  license  from 
the  Municipality,  permitting  them  to  practise,  pnd  this 
would  simplify  the  registration  of  medical  practitioners 
in  Calcutta  very  greatly.  In  small  towns  and  rural 
districts,  registration  must  of  necessity  l)e  a  very  gra- 
dual process.  It  would  follow  on  the  exhaustion  of  the 
stock  of  poison  in  the  possession  of  the  practitioner 
of  indigenous  medicine  and  the  necessity  of  obtaining 
a  license  before  it  could  be  replenished.  A  measure  of 
this  kind  can  only  very  gradually  be  brought  into  force 
among  a  population  such  as  that  of  the  province  of 
Bengal.  Numerous  difficulties  would,  no  doubt,  be  en- 
countered in  its  introduction,  and  the  full  measure  of 
benefit  to  be  derived  from  its  operation  wouli  only 
slowly  be  realized.  But,  on  the  other  hand,  without 
some  such  scheme  of  registration,  the  restriction  of  the 
sale  of  poisons  seems  impracticable. 

Interference  with  trade  will  practically  arise  only 
from  restricting  the  free  sale  of  arsenic.  The  value  of 
the  average  annual  quantity  of  arsenic  imported  into 
the  country  at  the  Port  of  Calcutta  during  the  last  ten 
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years  has  been  about  £308  sterling,  valuing  the  arsenic 
at  £14  per  ton.  The  value  of  the  average  annual 
number  of  animals  poisoned  by  arsenic  in  the  province 
of  Bengal  only  daring  the  same  period  may  be  calcu- 
lated as  about  £180  sterling.  A  certain  amount  of 
annoyance  must  of  necessity  be  experienced  in  certain 
trades  and  occupations  on  the  introduction  of  a  restrict- 
ed sale.  It  is  possible  that  certain  individuals  who  are 
now  in  the  habit  of  using  arsenic  in  their  trade  may  be 
unable  to  obtain  it  in  the  future.  Such  objections 
should  not,  however,  be  allowed  to  carry  any  force.  The 
convenience  of  the  few  can  hardly  have  weight  when 
the  interests  of  a  population  have  to  be  considered. 
These  persons  who  are  fit  to  be  trusted  with  poison  will 
be  able  to  obtain  it  under  conditions  of  i-estricted  sale 
as  readily  as  at  the  present  time.  They  will,  moreover, 
have  opportunities  of  realizing  that  they  are  responsi- 
ble for  the  safe  care  of  the  poison  which  they  are  per- 
mitted to  huj.  The  value  of  the  arsenic  imported  into 
the  country  at  the  Port  of  Calcutta  does  not  indicate  that 
any  important  industry  would  be  injured  by  the  pro- 
posed measures. 

We  have  now  reviewed  those  objections  to  the  intro- 
duction of  measures  restricting  the  free  sale  of  poisons 
which  appear  to  us  to  be  the  most  important.  For 
many  years  past  the  introduction  of  such  measures  has 
been  frequently  recommended.  It  is  trusted  that  the 
sketch  given  in  our  paper  of  the  present  prevalence  and 
nature  of  poisoning  in  the  province  of  Bengal  may 
serve  to  demonstrate  that  the  necessity  still  exists. 
Without  underrating  the  difficulties  attending  the  intro- 
duction and  working  of  such  a  measure  incident  to  the 
special  conditions  prevailing  in  India,  we  are  confident 
that  its  introduction  would  be  attended  by  great  reduc- 
tion in  crime. 

We  do  not  pretend  that  the  measures  proposed  by  us 
are  free  from  defect  or  incapable  of  improvement. 
The  scheme,  such  as  it  is,  is  submitted  for  criticism.  In 
conclusion,  we  have  to  thank  Dr.  Simpson,  Health 
Officer,  Calcutta,  Surgeou-Major  J.  B,  Gibbons,  Police 
Surgeon,  Calcutta,  Dr.  Sasibhusan  Ghose,  Assistant  to 
the  Health  Officer,  Calcutta,  Baboo  Mohiny  Mohan 
Chatterjee,  Attorney-at-Law  of  the  Calcutta  High 
Court  and  Baboo  Surendra  Nath  Mittra,  B.A.,  Regis- 
trar, Bengal  Secretariat,  for  information,  and  assistance 
in  the  preparation  of  the  statistics  contained  in  this 
paper. 


DISCUSSION. 

£).  j5.  i?o?/ (Calcutta)  remarked  that,  although  Drs.  Evans  and 
C.  L.  Bose  gave  a  resume  of  work  done  in  their  laboratory,  he 
noticed  that  no. case  of  poisoning  by  '  Abrus  Precatorius  '  was  men- 
tioned in  their  paper  ;  although  it  is  known  that  this  poison  is 
used  in  other  provinces  for  homicidal  purposes. 

Also  the  facts  given  regarding  the  causes  which  lead  to  poison- 
ing and  the  selection  of  poisons  by  suicides  and  homicides,  must 
facilitate  medico-legal  work  in  Bengal.  He  further  remarlced 
that,  as  the  number  of  accidental  poisonings  was  not  small,  some 
prevention  was  also  necessary  in  that  direction  ;  and  as  their  re- 
commendation for  an  Act  to  restrict  the  sale  of  poisons  had  been 
made  previously  by  medical  jurists,  the  subject  was  of  such  im- 
portance that  he  hoped  Government  would  take  it  into  serious  con- 
sideration. 


E.  W.  Chambers  (Coroner  of  Calcutta)  remarked  that  he  was 
glad  to  be  able  to  supplement  the  admirable  suggestions  made  by 
Drs.  Evans  and  C.  L.  Bose,  by  placing  in  their  hands  copies  of 
his  official  letters  to  Goverrment,  in  September  1887,  on  the 
necessity  for  a  Medical  Registration  Act  ;  and  in  August  1891, 
for  an  Act  to  restrict  the  sale  of:  poisons  ;  and  said  that  he  had 
then  drawn  attention  to  the  laws  and  regulations  which  regulate 
the  sale  of  poisons  in  the  United  Kingdom  and  Bombay  ;  further, 
that  he  did  so  as  to  show  that  these  two  important  questions  had 
not  been  previously  neglected. 

The  President  (Surgn. -Major  Gibbons)  said  that  he  had 
lately  read  in  the  Viertel  Jahrsschrift  fur  Gerlichtlielie 
Medicin  a  paper  in  which  Dr.  Fagerlund  of  the  University  of 
Helsingfors  describes  the  results  of  regulating  the  sale  of  poisons 
as  shown  by  the  immber  of  cases  of  fatal  poisoning  iu  Finland 
during  14  years  from  1880—1893. 

The  sale  of  poisons  has  been  strictly  regulated  in  Finland  for 
many  years.  The  first  ordinance  is  dated  1756,  and  this  was  fol- 
lowed in  1786  and  1797  by  additional  regulations.  The  regulations 
regarding  poisons  at  present  in  force  were  published  in  February 
1888,  and  the  following  account  contains  a  description  of  the 
principal  cli\uses.  The  ordinnnce  divides  poisons  into  two  classes  : 
the  first  includes  poisons  of  a  more  dangerous  character,  the 
second  those  of  a  less  dangerous  nature. 

Substances  belonging  to  the  first  class  may  be  imported  by 
apothecaries  and  druggists,  and  by  scientific  institutions,  trades 
and  arts,  provided  that  the  necessity  for  tliein  is  certiQed  by  the 
Board  of  Trade.  (Industrie  Behorde).  But  the  sale  of  sub- 
stances of  this  class  is  confined  to  apothecaries  and  druggists. 

Substances  included  in  the  second  class  may  be  imported  and 
sold  by  any  merchant  who  has  received  a  license  from  the  Governor. 
Manufacturers  who  have  permission  to  mnke  chemical  preparations 
containing  poison  may  sell  them  as  articles  of  manufacture. 

Poisons  of  the  first  or  dangerous  class  must  be  kept  by  the 
vendor  in  properly  secured  vessels  of  glass  or  porcelain,  or 
receptacles  of  wood  or  metal,  labelled,  clearly  and  durably,  with 
the  name  of  the  substances;  and  the  word  "poison,"  in  the  Finnish 
and  Swedish  languages.  Moreover  the  vessel  containing  the  poi- 
son must  be  kept  in  a  particularly  safe  place  under  lock,  and  the 
key  must  remain  in  the  possession  of  the  proprietor  or 
manager  of  the  establishment,  or  in  that  of  a  qualified  assistant. 

Dangerous  poisons  can  only  be  sold  on  a  written  order  contain- 
ing the  name,  occupation  and  address  of  the  buyer,  besides  the 
name  and  quantity  of  the  substance  required,  and  the  purpose  for 
which  it  is  wanted.  Moreover,  if  the  buyer  is  not  a  druggist,  he 
must  give  a  written  obligation  to  use  the  poison  carefully,  and  not 
to  make  it  over  to  any  other  person.  He  must  also  receipt  the 
order  before  the  poison  is  made  over  to  him. 

The  vendor  must  dispense  the  poison  in  a  properly  secured 
vessel  or  receptacle,  and,  in  addition  to  the  label  giving  the  name  of 
the  substance  and  the  word  "  poison,"  in  Finnish  and  Sivedish, 
must  affix  a  label  with  the  seller's  name,  and  decorated  with  three 
black  crosses.  In  a  factory  where  poisons  of  the  dangerous  class 
are  made,  they  must  be  issued  by  the  proprietor  or  manager,  with 
the  same  precautions  as  to  vessel  and  labelling  as  in  the  case  of 
apothecaries  and  druggists, 

A  medicine  containing  a  poison  of  the  dangerous  class  must  be 
kept  by  the  purchaser  in  the  same  vessel  or  receptacle  in  which  it 
•was  given  out  by  the  apothecary  ;  and  must  be  kept  in  a  safe 
place,  and  in  such  a  manner  that  mistakes  cannot  occur. 

An  apothecary  may  sell  phosphorus  for  destroying  vermin 
when  mixed  and  coloured  with  other  substances  in  such  a  way 
as  to  avoid  the  risk  of  a  mistake  ;  and  other  poisons  similarly 
treated,  to  respectable  persons  who  present  a  certificate  from  a 
magistrate  or  other  official  or  a  clergyman,  to  the  effect  that  the 
applicant  is  a  person  to  be  trusted  with  the  poison.  But  no  sub- 
stance containing  arsenic  may  be  used  to  destroy  insects,  to  era- 
balm  bodies,  or  in  fireworks  ;  and  hence  apothecaries,  druggists, 
and  manufacturers  are  forbidden  to  sell  arsenic  preparations  for 
any  of  these  purposes. 

Poisons  of  the  less  dangerous  class  must  also  be  carefully  stored, 
properly  labelled,  and  given  out  with "  precautions  mentioned  in 
regard  to  the  dangerous  class. 

Penalties  are  laid  down  for  non-compliance  withtlie  regukttions, 
fines,  forfeiture  of  the  substance,  deprivation  of  license,  etc. 
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The  effect  of  these  regulations  may  be  judged  by  a  consider- 
ation of  the  cases  of  poisoning,  which  occurred  in  I'inland.  Dr. 
Fagerlund  gives  a  table,  from  which  it  appears  that  in  the  14 
years  from  1880 — 93,  only  471  cases  of  fatal  poisoning:  occurred  ; 
and  among  them  no  less  than  335  were  due  to  alcohol,  and  27  to 
carbon  monoxide.  The  main  facts  will  be  seen  in  the  following 
table  : — 


Nature  of  Cases. 

Total. 

Name  of  Poison, 

Murder 

Suicide 

Acci- 
dent, 

Remarks. 

Mineral  Acids  .. 
Oarbolio  Acid  .. 
Lysol 
Arsenio 

Corrosive  subli- } 
mate.  j 

4 
"4 

3 

JO 
2 
1 

4 

3 

4 
5 

'"1 

18 
7 
1 
9 

G 

Used  in  trades. 

Largely  used  as  an  antiseptic. 

An  antiseptic. 

in  eight  of  the  cases  Schwein- 
f  urth's  green,  a  dye  stuff, 
wns  used.  It  appears  to  be 
employed  by  the  peasants 
to  kill  vermin.  One  suicide 
with  white  arsenic. 

This  substance  appears  to  be 
smug-siled  into  the  country 
by  pedlars'  and  sold  to 
peasants  to  kill  vermin. 

Alum 

Acid  Obromate ) 
of  Potassium. ) 
Mezflreon 
Phosphorus 

Cyanidft       of ) 
Potassium.  ) 

"2 

5 

8 

1 
1 

1 

2 

1 
C 
1 
11 

8 

Uaed  in  dyeing. 

Sold  mixed  with  prease,  and 
coloured  as  a  rat  poison  ; 
the  victims  in  the  murder 
cases  were  children. 

Used  in  photography  and  in 
galvanic     batteries ;  the 
cases  occurred  among  per- 
sons  engaged    in  these 
trades. 

Opium 

Morphine 

Carbon    Mon- ") 
oxide,  i 

Alcohol 

1 

•  • 

1 

2 
6 

2 

5 
27 

334 

5 

11 

27 

335 

la  the  murder  case,  the 
opium  was  obtained  by  a 
woman  who  personated  a 
D-.idwife,  from  au  apotheca- 
ry ;  the  victim  was  a  child, 

Tlie  accidental  cases  occur- 
red through  overdose  pre- 
scribed by  medical  men. 

Most  of  the  eases  occurred 
through  sleeping  in  rooms 
heated  with  stoves, 

A  man  murdered  a  boy  of 
12  years,  by  forcing  him  to 
drink  a  quantity  of  brandy. 

Wood  spirit 
Chloral  Hydrate 
Cocain 

Aconitin 

"1 

1 
1 

1 

1 
1 
1 

1 

The  source  from  which  the 
poison  was  obtained  was 
never  discovered, 

A  man  found  a  bottle  in  the 
road  and  drank  some  of  the 
contents.  It  was  discovered 
that  a  person  lately  come 
from  America  had  brought 
a  bottle  of  St,  James'  oil 
withihim  and  lost  it  on  the 

Stryohniae 

9 

10 

2 

21 

road. 

Sold  by  apothecaries  to  kill 

24 

59 

388. 

471 

vermin. 

Total  number  of) 
medico-legal  [ 
post-mortems.  ) 

5,478 

NOTES  ON  THE  CHEMISTRY  OF  THE 
SEEDS  OF  ABRUS  PRECATORIUS 
AND  "SUTARI  "  POISONING. 

BY  NORMAN  S,  RUDOLF,  B.  Sc„ 
SaruK, 

Cattle-poisoning  in  India  is,  I  "believe,  much  more 
common  than  it  is  usually  supposed  to  be,  as  it  is  done 
in  such  a  way  as  to  avoid  suspicion  and    almost  to 


defy  detection.  In  the  district  of  Sarun,  where  I 
have  had  opportunity  of  observing  the  poisoners' 
methods,  various  poisons  are  used,  but"sutari"  or 
needle  poisoning  most  attracted  my  attention. 

Having  heard  much  on  the  subject  from  the  planters, 
I  looked  the  matter  up  in  the  authorities  and  journals, 
and  found  that  rather  contradictory  views  seemed  to 
be  held  as  regards  the  nature  of  the  poison,  its  mode  of 
use  and  action.  So,  being  on  the  spot,  I  have  collected 
what  information  was  obtainable,  and  made  some  in- 
vestigations. 

The  following  notes  may  prove  not  without  interest 
to  some.  The  poisoning  is  done  mostly  by  Chamars 
and  their  modus  operandi  is  as  follows  : — 

The  seeds  of  abrus  precatorius  or  Indian  liquorice 
are  ground  with  gum  and  water  to  a  stiff  paste  and 
fashioned  into  rods  ;  these  are  j,  dried  in  the  sun  or 
near  a  fire.  They  are  then  sharpened  at  one  end 
by  rubbing  on  a  stone,  fastened  to  a  handle  and  are 
ready  for  use,  the  fine  point  being  protected  by  a 
quill. 

When  an  animal  is  to  be  poisoned,  three  or  four 
of  these  needles  are  pushed  under  the  skin  and  into 
the  underlying  cellular  tissue,  the  spot  most  commonly 
chosen  being  the  soft  loose  skin  belnnd  the  ears. 

The  "  sutaris  "  are  generally  inserted  at  night. 
Next  morning  the  animal  is  languid  and  disinclined 
for  work,  limps,  and  holds  down  its  head.  The 
mouth  becomes  .dry  and  food  is  refused,  there  is  great 
thirst.  The  languor  becomes  more  marked,  the  animal 
becoming  more  and  more  torpid,  and  finally  dies  of  ex- 
haustion some  forty-eight  hours  after  the  insertion  of 
the  needles.  Sometimes,  however,  the  animal  recovers, 
especially  if  it  be  carefully  attended  to  and  given 
stimulants.  The  length  of  time  between  the  introduc- 
tion of  the  poison  and  death  varies  considerably  ;  it  may 
be  as  short  as  ten  hours  and  as  long  as  three  days,  but 
two  days  (48  hours)  seems  to  be  about  the  average 
time  which  elapses. 

The  virulence  of  the  poison  appears  to  depend  on  the 
freshness  of  the  seed  from  which  the  needles  have  been 
prepared,  also  on  the  length  of  time  which  hat  elapsed 
between  preparation  and  use.  If  recently  prepared  they 
seem  to  be  more  poisonous.  Sometunes  other  poisons 
are  mixed  with  the  seeds  in  the  preparation  of  the 
needles,  such  as,  madar,  arsenic,  mercuric  chloride  and 
datura.  Snake  poison  is  also  said  to  be  used,  but  as 
regards  the  truth  of  this  statement  I  am  unable  to 
speak  with  certainty. 

Abrus  precatorius,  from  which  plant  the  seeds  are 
derived,  is  a  common  creeper,  growing  wild  in  many 
parts  of  India  and  elsewhere.  There  are  three  varieties 
of  it  giving  seeds  of  different  appearances.  These  are  : 
red  seeds  with  black  spots,  black  seeds  with  white 
spots,  and  white  seeds  with  black  spots. 

My  investigations  have  been   made   on  the  red 
variety. 

These  are  common  in  most  bazars,  being  used  as 
weights  by  the  goldsmiths  and  native  druggists. 

A  plaster  of  pounded  seeds  is  used  by  the  natives 
to  reduce  swellings,  and  from  them  an  eyewash  is  also 
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prepared.  One  or  two  finely  pounded  seeds  are  some- 
times taken  internally  as  medicine.  The  seeds  taste 
very  bitter.  There  appears  to  be  a  great  deal  of 
uncertainty  as  regards  the  effect  of  these  seeds  taken 
internally.  The  natives  of  Behar  take  them  with  great 
caution  and  consider  them  poisonous. 

Dr.  William  Miin  ell,  in  his  small  work  on  "  Poisons,"  snj'S  : 
"  They  are  said  to  be  poisonous  when  s\vi\llowed,  but  this  is  pro- 
balily  a  mistake,  as  they  are  eateu  us  an  article  of  diet  in 
Eyypt." 

In  order  to  throw  some  light  on  this  point,  if  possible, 
I  made  some  few  experiments  on  animals. 

Experiment  I. — Half  a  dram  of  crushed  freshly  ga- 
thered seed  to  a  large  dog.  It  was  administered  with 
his  food.  Violent  vomiting  was  produced,  but  after 
the  dog  had  got  rid  of  the  contents  of  the  stomach  he 
seemed  none  the  worse. 

Experiment  //.  —  To  the  same  dog,  some  few  days 
later,  I  gave  two  drams  of  finely  crushed,  freshly 
gathered  seed,  mixed  with  a  little  food.  Half  an  hour 
after  administration,  dog  uneasy,  trying  to  vomit,  seems 
distressed,  wa,lkiug  about  ;  tliree  hours  after,  is  lying 
down,  pulse  quick,  disinclined  to  move,  refuses  food, 
drinks  water  with  avidity,  seems  in  pain  ;  six  hours, 
has  passed  water  in  small  quantity,  refuses  to  move, 
appears  to  be  in  a  stupor,  much  exhausted,  pulse  quick 
and  weak  ;  nine  hours,  much  the  same,  but  weaker, 
evidently  dying.  Ten  hours  fifteen  minutes,  he  died 
quietly. 

ExjKriment  III. — Four  oimces  of  powdered  freshly 
gathered  seed  was  boiled  with  a  little  water  for  thirty 
minutes.  The  whole  was  then  made  into  cakes  with 
flour  and  given  to  a  large  dog.  It  appeared  to  be 
perfectly  inert  and  no  bad  symptoms  developed. 

Exj)  riment  IV. — Half  an  ounce  of  old  and  very  dry 
seed  was  powdered  and  given  to  a  large  dog  in  food. 
One  hour  after,  is  uneasy,  walking  about ;  three  hours 
after,  lying  down,  languid  and  thirsty ;  six  hours  after, 
walking  about,  frothing  a  little  at  the  mouth,ibut  seems 
much  better  ;  eight  hours  after,  ate  some  food,  is  practi- 
cally all  right  again.  A  few  hours  later  he  was  quite 
well. 

From  these  experiments  it  is  to  be  concluded  that 
the  seed  is  poisonous,  but  that  the  poison  is  destroyed 
by  boiling,  and  that  the  vii'ulence  greatly  depends  on 
the  freshness  of  the  seed. 

Chemidry  of  the  seed. — Some  experiments  were  made 
with  the  object  of  extracting,  if  possible,  the  active 
principle  of  the  seed.  The  finely-powdered  seed  was 
extracted  with  alcohol,  ether,  chloroform,  alkali,  acid 
and  water. 

In  each  case  one  hundred  grains  of  the  finely-pounded 
seed  were  treated. 

From  these  extracts  it  was  attempted  to  prepare 
crystalline  bodies,  but  without  result.  These  extracts 
injected  hypodermically  into  dogs  produced  no  symp- 
toms characteristic  of  poisoning  by  these  seeds. 

No  alkaloid  was  obtained,  and  none  appeared  to  be 
present. 

Thinking  it  possible  that  a  poison  might  be  develop- 
ed in  the  body  after  the  introduction  of  the  seeds. 


I  prepared  two  extracts — an  aqueous  and  an  alcoholic — 
from  the  flesh  surrounding  the  punctured  needle 
wound  in  a  poisoned  dog. 

These  extracts  produced  no  symptoms  of  illness  in 
dogs  or  mice  given  internally  or  hypodermically. 

At  this  point  my  researches  stopped,  as  I  had  not 
the  necessary  leisure  to  continue  them,  but  from  the 
experiments  done  it  seems  evident : — 

1st,  that  the  seeds  introduced  in  a  powdered  state 
hypodermically  cause  death ; 

2^^f^?,  that  the  seeds  are  poisonous  if  taken  internally, 
but  that  the  virulence  of  the  poison  depends  on  the 
freshness  of  the  seed  ; 

3rrf,  that  by  boiling  with  water  the  poison  is  destroy- 
ed or  rendered  inert ; 

4ith,  that  the  seeds  contain  no  alkaloid  or  active 
chemical  poison. 

Many  other  interesting  experiments  could  be  tried 
which  would  throw  more  light  on  the  subject,  and 
as  I  propose  to  continue  the  work,  I  would  be  glad  of 
any  suggestions. 

In  conclusion  I  have  pleasure  in  acknowledging  the 
assistance  kindly  given  me  in  collecting  these  notes 
by  Assistant  Surgeon  Surrendra  Nath  Neogi  of 
Sewan. 


EEMAEK  ON  "AERUS  PEECATORIUS. " 

D.  N.  Roy  (Calcutt^i)  said  that  Dr,  Rudolf  hfid  given,  not  only 
the  results  of  his  attempt  to  extract  the  active  principle  of  the 
drug,  but  also  some  of  the  symptoms  caused  by  it  ;  and  th  it  our 
experifence  of  recorded  cases  of  cattle-poisoning  agreed  with  his 
remarks  on  tliat  head. 

Abius  precatoiius  had  been  occasionally  used  for  homicidal 
purposes,  and  the  symptoms  mistaken  for  those  of  snake-bite, 
the  victim  having  been  asleep  at  the  time,  and  awakened  oy  the 
prick  of  the  needle. 

But  the  differences  between  the  two  were  known,  bolh  during 
life  and  after  death.  During  life  in  "  abrus  "  poisoning,  there  is  a 
good  deal  of  suppurative  cellulitis  around  the  injured  part  with 
Lcnstitutional  disturbance. 

Afler  death,  the  signs  of  inflammation  are  prominent,  and  the 
remnant  of  the  "  sui  "  is  seen  ;  whereas,  in  snake-bite,  no  such 
foreign  body  is  visible. 

SALTS  OF  STEYCHNIA  AS  EEMEDIES 
FOE  SNAKE-BITE. 

BY    D.  D.    CUNNINGHAM,  il.D., 
Surgeon-Lieu'  -Colonel ,  I  M.  S. 

Tr  would  be  a  mere  waste  of  time  to  enter  upon  any 
serious  consideration  of  the  evidence  in  favour  of  the 
various  antidotes  for  the  effects  of  snake-bite,  which 
have  been  advocated  on  purely  empirical  grounds,  were 
it  not  that  at  present  there  would  seem  to  be  a  great 
tendency  among  many  medical  practitioners  in  this 
country  to  regard  the  salts  of  strychnia  as  practically 
efficient  remedies. 

That  this  should  be  the  case  is  somewhat  curious, 
seeing  that  there  is  really  no  more  evidence  of  the 
efficiency  of  these  drugs  than  there  is  of  that  of  many 
old  native  remedies,  such,  for  example,  as  that  consist- 
ing of  the  dii't  obtained  from  the  ckilhmis  of  huhkas.  * 
The  line  of  argument  which  has  served  to  satisfy  those 

*  Clay  Cowls  of  Pipes. 
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wlio  maintain  that  the  salts  of  strychnia  possess  curative 
properties  would  appear  to  be  of  the  following- 
nature  :  A  certain  number  of  people,  after  having 
been  bitten  by  snakes,  have  been  treated  with  salts  of 
strychnia  and  have  not  died,  therefore  salts  of  strychnia 
are  antidotes  to  the  action  of  the  venom  of  snakes. 

In  many  of  the  instances  which  are  adduced  in 
support  of  this  conclusion  there  is  not  even  any  satisfac- 
tory evidence  that  the  snake  which  inflicted  the  bite 
was  a  venomous  one. 

Dr.  Leslie  has  been  good  enough  to  supply  me  with 
a  copy  of  a  note  by  him  containing  data  regarding  the 
majority  of  supposed  cures  of  cases  of  snake-bite  by 
salts  of  strychnia  which  have  been  recorded  in  this 
country.  It  includes  a  table  from  which  it  appears 
that,  in  seventy  cases  in  which  the  treatment  was  applied, 
the  nature  of  the  snake  which  inflicted  the  bite  is  only 
supposed  to  have  been  accurately  ascertained  in  fifteen 
instances,  and  this  includes  one  in  which  a  snake  found 
on  a  road  at  Buldana  is  entered  as  Enhyduna  hcngaLnsis — 
an  identification  which  can  hardly  fail  to  suggest  the 
old  lines  regarding  "flies"  in  amber. 

Not  only,  however,  is  there  this  general  incertitude 
in  regard  to  the  nature  of  the  snake,  but,  even  in  cases 
where  the  species  has  been  accurately  identified  as  an 
unequivocally  venomous  one,  there  must  always  remain 
a  residual  and  absolute  uncertainty  in  regard  to  the 
amount  and  quality  of  the  venom  which  was  introduced 
into  the  system  by  the  bite — it  must  always  remain 
absolutely  uncertain  until  demonstrated  by  results  whe- 
ther even  a  minimal  lethal  dose  of  venom  is  introduced 
by  any  individual  bite. 

It  is  clear  then  that  the  evidence  in  favour  of  any 
special  method  of  treatment  can  possess  no  logical  value 
whatever  unless  it  include  a  very  large  number  of  cases 
of  recovery  after  the  bites  of  unequivocally  deadly 
venomous  snakes. 

In  the  meantime  no  such  series  of  cases  is  on  record 
in  respect  to  the  treatment  by  the  salts  of  strychnia, 
and  yet,  merely  because  a  certain  number  of  instances 
have  occurred  in  which  the  salts  of  strychnia  have  been 
administered  after  the  bites  of  snakes  and  death  has 
not  supei-vened,  the  advocates  of  the  belief  in  the 
efficiency  of  the  treatment  apparently  consider  them- 
selves to  be  justified  in  ignoring  the  evidence  which  is 
afforded  by  experimental  data,  and  which  clearly  de- 
monstrates that  salts  of  strychnia  are  absolutely  power- 
less to  avert  a  fatal  result  even  when  the  dose  of  a  venom 
which  has  entered  the  system  only  amounts  to  a  mini- 
mal lethal  one. 

But  it  is  only  by  means  of  accurate  experiment 
that  the  actual  value  of  any  alleged  antidote  can 
be  fairly  estimated,  for  it  is  only  by  experiment  that 
the  actual  lethal  properties  of  any  particular  venom 
can  be  determined,  and  it  is  only  in  experiments  that 
there  can  be  any  certainty  that  a  minimal  lethal  dose 
of  it  has  been  introduced  into  the  system.  Even  the 
more  cautious  of  the  believers  in  the  efficacy  of  the 
salts  of  strychnia  appear  to  assume  that  the  evidence 
in  favour  of  the  treatment  in  any  case  may  be  regard- 
ed as  of  practically  conclusive  value,  if  it  can  be  clear- 


ly shown  that  the  snake  which  inflicted  the  bite  was 
a  venomous  one ;  that  it  was  in  a  vigorous  condition 
when  it  struck ;  that  the  bite  was  an  efficient  one  ;  and 
that  symptoms  supervened.  But  this  is,  of  course, 
very  far  from  really  being  the  case.  The  evidence 
is  certainly  of  more  value  in  such  cases  than  where 
these  data  are  wanting,  but  it  is  by  no  means 
conclusive. 

A  snake  may  be  of  a  deadly  venomous  species,  may 
be  in  full  vigour,  and  may  inflict  a  perfectly  efficient 
bite,  and  yet  the  vemon  at  its  disposal,  when  it 
strikes,  may  be  deficient  in  quantity  or  defective  in 
quality. 

A  venomous  snake  which  has  just  ejected  a  large 
quantity  of  poison  of  the  most  lethal  properties  shows 
no  signs  of  loss  of  vigour,  and  will  strike  and  bite 
again  efficiently  very  soon,  but  may  at  the  same  time 
be  quite  incapable  of  causing  death.  Even  in  cases 
where  a  venomous  snake  is  in  full  vigour  and  bites 
efficiently  so  as  to  secure  abundant  ejection  of  venom 
of  good  cpiality,  it  does  not  necessarily  follow  that 
enough  of  this  enters  the  system  to  give  rise  to  a  fatal 
result. 

This  is  naturally  specially  likely  to  be  the  case 
where  the  bitten  surface  is  protected  by  clothing,  but 
it  may  also  occiu-  in  the  case  of  perfectly  unprotected 
sm-faces.  A  striking  example  of  this  once  occurred 
within  my  own  experience.  One  forenoon  while  I 
was  busily  engaged  in  attempting  to  secure  a  good 
negative  of  a  newly-born  rhinoceros,  one  of  the  best 
keepers  whom  we  have  in  our  local  Zoological  Grarden 
came  up  carrying  a  large  dead  cobra  in  one  hand  and 
with  a  most  efficiently  bitten  and  ligatured  finger  on 
the  other.  He  was  not  at  all  nervous,  and  gave  a 
very  clear  account  of  how  the  accident  occurred. 

While  passing  along  the  outer  side  of  the  southern 
wall  of  the  garden  on  his  way  home  to  his  mid-day 
meal  he  observed  a  large  cobra  disappearing  into  a 
drain  pipe  which  opened  into  a  paddock  in  which  we 
had  repeatedly  lost  valuable  ruminants  from  snake- 
bite. 

He  at  once  proceeded  to  extract  the  reptile,  dj-awing 
it  out  of  the  pipe  with  one  hand  and  slipping  the  other 
forwards  along  its  back  as  he  did  so,  under  the  expecta- 
tion that  it  would  resist  extraction  imtil  his  hand  was 
so  close  to  its  head  as  to  render  it  impossible  for  it  to 
reach  him,  when  he  finally  grasped  it. 

Unfortunately,  however,  it  relaxed  its  hold  of  the 
pipe  too  soon,  and,  turning  suddenly  round,  bit  him 
on  the  finger.  We  took  him  at  once  to  the  entrance 
lodge  of  the  garden,  and  there  applied  a  second  liga- 
tui'e  to  his  arm,  but  the  difficulty  was  to  decide  what  to 
do  next.  Considering  the  nature  of  the  instruments 
at  our  disposal,  and  the  uses  to  which  they  had  pre- 
viously been  put,  there  appeared  to  be  some  risk  attend- 
ing their  employment,  and,  as  at  that  time  ^eptictemia 
had  not  come  to  be  regarded  as  protective  against 
other  forms  of  poisoning,  we  naturally  hesitated  to 
make  use  of  them.  However,  as  a  minor  evil,  we 
eventually  did  so,  enlarging  the  punctures  freely  and 
getting  a  man  to  suck  them.    This  he  certainly  did 
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very  efficiently,  as  he  extracted  pieces  of  fat  and  sub- 
cutaneous cellular  tissue  in  the  course  of  his  efforts. 
We  then  made  the  patient  immerse  his  finger  in  strong 
brown  carbolic  acid  and  drink  about  half  a  tumbler  of 
brandy,  and  I  then  left  him  telling  the  superintendent 
of  the  garden  that  1  should  come  back  in  the  course  of 
half  an  hour,  and  see  whether  our  friend  was  dead. 
I  did  so  and  found  him  not  dead,  but  dead  drunk,  and 
not  unnaturally,  complaining  greatly  of  the  pain 
caused  by  his  finger.  He  never  showed  a  symptom 
which  would  be  fairly  ascribed  to  the  action  of  cobra- 
venom,  and,  although  he  did  suffer  from  severe  fever 
during  the  next  few  days,  I  am  inclined  to  credit  this 
to  the  treatment  rather  than  to  the  primary  injury. 

Now  in  this  case  there  was  absolutely  no  doubt  that 
the  snake  was  a  large  healthy  cobra,  and  that  it  in- 
flicted an  efficient  bite,  and  there  is  every  probability 
that  it  ejected  venom  freely.  But  the  patient's  own 
account  of  matters  was  probably  correct.  He  affirmed 
that  an  abundance  of  venom  was  ejected,  but  that  it 
ran  down  over  the  surface  of  his  finger.  The  bite  was 
situated  on  the  second  joint  of  the  fore-finger,  the 
poison  fangs  having  entered  the  dorsal  surface.  But 
the  depth  of  soft  tissue  is  here  so  small  that  the 
channels  of  the  fangs  probably  remained  in  greater 
part  free,  and  the  venom,  as  it  was  ejected,  consequent- 
ly ran  olf  over  the  surface  of  the  skin  in  place  of 
penetrating  the  wound  to  any  appreciable  extent. 
Had  the  patient  been  of  a  nervous  temperament, 
symptoms  of  psychical  origin  would,  no  doubt,  have 
manifested  themselves,  but,  as  it  was,  no  symptoms  of 
any  kind  directly  traceable  to  the  injury  occurred. 

The  case  practically  satisfies  all  the  conditions  which 
are  regarded  as  demonstrating  the  efficiency  of  an- 
tidotes, but,  in  spite  of  this,  I  do  not  feel  disposed  to 
regard  either  carbolic  acid  or  brandy  as  such.  In .  re- 
gard to  the  value  of  the  presence  of  symptoms  in  any 
case  as  affording  evidence  in  favour  of  the  efficiency  of 
any  alleged  antidote,  two  things  have  to  be  taken  into 
account:  first,  that  nervous  symptoms  of  purely  psychi- 
cal origin  are  very  likely  to  manifest  themselves 
in  connection  with  cases  of  snake-bite,  so  that  it  is 
essential  that  the  observer  should  be  thoroughly 
familiar  with  the  phenomena  attending  the  action  of 
the  various  kinds  of  venom  ere  his  affirmation  of  the 
existence  of  symptoms  can  acquire  any  logical  value  ; 
and,  second,  that  symptoms,  and  even  profoundly  mark- 
ed symptoms,  may  follow  the  introduction  of  doses  of 
venom  not  amounting  to  minimal  lethal  ones. 
It  is  quite  clear,  then,  that  in  any  case  it  must  remain 
absolutely  uncertain  whether  death  will  ensue  in  any 
individual  instance  of  snake-bite  apart  from  the  adminis- 
tration of  remedies  of  any  kind,  and,  therefore,  that  the 
occurrence  of  recovery  after  the  administration  of  salts 
of  strychnia  is  no  satisfactory  proof  that  the 
latter  possess  any  remedial  properties.  Are  we  serious- 
ly to  prefer  evidence  of  this  kind  to  that  which  is 
afforded  by  experimental  data  from  which  all  sources 
of  uncertainty  are  excluded  ?  In  the  paper  containing 
the  table  previously  alluded  to.  Dr.  Leslie  suggests 
that  the  evidence  at  all  events  appears  to  indicate  an 


abnormal  tolerance  of  strychnia  in  cases  of  snake-bite, 
and  there  are  certain  experimental  data  which  seem  to 
point  in  the  same  direction.  This,  however,  cannot  be 
taken  as  satisfactory  evidence  of  the  presence  of  any 
truly  reciprocal  physiological  antagonism  between  the 
two  poisons.  The  experimental  data  certainly  suggest 
that  cobra-venom  may  be  partially  repressive  of  the 
action  of  salts  of  strychnia,  but  they  also  clearly  show 
that  the  latter  are  powerless  to  affect  that  of  the  venom. 

There  is  one  somewhat  quaint  point  in  regard  to  the 
belief  in  the  efficiency  of  the  salts  of  strychnia  as  an- 
tidotes for  snake-venom.  Its  adherents  seemingly 
reg-ard  these  salts  as  constituting  a  universal  panacea 
against  the  action  of  all  kinds  of  venom.  But  this 
implies  a  belief  that  in  some  cases  they  act  homoeopathi- 
cally,  and  in  others  allopathically,  for  in  cases  of  acute 
viperine  poisoning  the  symptoms  in  many  cases  are 
those  of  extreme  irritation  of  the  nervous  centres,  where- 
as in  cases  of  cobra  poisoning  they  are  indicative  of 
nervous  depression.  The  symptoms  of  acute  viperine 
poisoning  in  many  cases  are  practically  identical  with 
those  of  acute  strychnia-poisoning,  and  yet  it  is  seri- 
ously proposed  to  endeavour  to  induce  the  latter  in 
order  to  cure  the  former ! 


THE    SYMPTOMS    AND    TREATMENT  OF 
SNAKE  BITE  IN  INDIA  WITH  SPECIAL 
MENTION    OF   Dr.    A.  MUELLER'S 
SUBCUTANEOUS  INJECTION  OF 
STRYCHNINE,  BASED  ON 
THE  CONSIDERATION 
OF  37  CASES. 

BY    J.  DUKE, 
Surgeon.- Lieul.  Colonel,  I.  HI.  S. 

I  HAVE  ventured  to  briug  as  my  subject  "  the 
symptoms  and  treatment  of  snake  bite,  with  special 
mention  of  Dr.  Mueller's  subcutaneous  injection  of 
strychnine'"  before  this  Medical  Congress,  gathered 
from  all  parts  of  India,  for  threo  reasons  :  (1) 
Because  it  is  a  matter  of  more  than  special  interest 
and  importance  to  Indian  doctors  ;  (2)  because  the 
use  of  strychnine  hypodermicaJly  is  a  new  remedy 
now  on  its  probation,  and  the  subject  of  some  con- 
troversy ;  (3)  with  a  view  of  raising  a  discussion 
and  gaugirg  the  public  opinion  of  this  meeting  as  to 
its  va'ue. 

The  hypodermic  injection  of  strychnine  in  man 
for  snake  bite  is  comp  irafcively  new  ;  for  its  introduc- 
tion we  are  indebted  to  Dr.  Augustus  Mueller  of 
Victoria,  Australia,  who  claims  originality  in  its  use  ; 
find  who,  moreover,  puts  it  forward  as  an  infaUible 
cure  for  all  the  snake  poisons  of  Australia. 

The  marked  success  attending  its  use  in  tliafc  coun- 
try carries  hope  and  conviction  of  a  forcible  character; 
regarding  India  his  remedy  is  now  on  its  trial.  The 
Government  of  this  country  in  answer  to  his  appeal 
are  carefully  collecting  'data  on  this  subject.  J5ut  they 
have,  and  I  think   most   wisely,    deferred   passing  a 
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definite  opiuiou  on  so  vital  a  matter,  until  the  end  of 
the  yenr  1895,  a  period  of  tlirea  years'  probation.  In 
such  a  c.tse.  an  impartial  view  is  called  for  a  cool  and 
unbiassed  judgment  Before  proceeding  to  the  facts 
I  must  place  before  you,  I  propose  to  review  very 
briefly  Dr.  Mueller's  views  on  this  matter  ;  the  claims 
and  pretensions  put  forth  for  his  remedy.  In  1890 
Dr.  Mu'-ller  petitioned  Her  Majesty  the  Queen,  urging 
the  intro-^nction  of  his  remedy  for  the  poison  of  Indian 
snak  s.  Sir  Joseph  Fayrer,  K.O.S.I.,  as  medical 
head  of  the  Indian  Board,  London,  advised  that  an 
antidote  supported  by  the  positive  assertions  of  a  man 
of  science  like  Dr.  Mueller  ought  to  be  tried  ;  though, 
he  added,  that  his  own  experience  did  not  warrant  an 
expectation  that  the  antidote  would  be  successful  in 
the  case  of  the  Najida  (cobras).  In  his  petition  to 
Her  Majesty  Dr.  Mueller  states  that  in  stryclinia, 
administered  in  large  doses  by  hypodermic  injection, 
he  has  discovered  an  infallible  remedy  for  snakebite, 
one  now  universally  adopted  in  Australia.  In  his 
letter  to  the  Government  of  India,  Calcutta,  dated 
Victoria,  22nd  December  1892,  he  suggests  that — 

1.  Experiment  on  the  lower  animals  be  dispensed 

with  as  misleading. 

2.  Th-it  in  man,  with  symptoiHS  of  snake  poison, 

strychnine  should  be  injected,  regardless  of 
the  total  quantity  required  to  subdue  these 
symptoms,  and  that  should  they  appear 
again  nfter  an  interval,  the  antidote  bo 
again  resorted  to. 

3.  That  doses  of  never  less  than  one-tenth  of  a 

grain  be  used,  inci'eased  in  urgent  cases  to 
one-sixth  or  over  one-fourth,  and  repeated 
every  15  or  20  minutes,  until  the  symptoms 
of  snake  poison  are  removed. 

4.  That   in  certain    cases  where   one  or  both 

fangs  have  perforated  a  vein,  the  intra- 
venous injection  be  substituted  for  the 
hypodermic,  the  antidote  thus  poured  into 
the  blcod  stream  in  large  doses  being 
capable  of  turning  the  scale  of  life  in  favor 
of  persons  already  pulseless  at  the  wrist  and 
having  ceased  to  breathe. 

5.  Tiiat   strychnine  as    an  antidote  to  snake 

poison  is  not  cumulative. 

6.  That  snake  poison,  if  only  partially  subdued 

by  insufficient  use  of  strychnia,  over- 
poweis  the  motor  nerve  ■  centres,  often  very 
insidiously,  as  soon  as  the  effects  of  strych- 
nia have  worn  off ;  and  that,  therefore,  the 
danger  lies  not  in  the  too  free,  but  in  the 
too  sparing  use  of  strychnia.  Whenever  the 
drug  is  freely  injected,  both  the  viperine 
and  colubriiie  poison  must  necessarily  yield 
to  it  in  all  ordinary  cases  of  snake  bite  in 
India. 

In  his  latest  communication,*  August  1894,  Dr. 
Muellsr  recommends  in  bad  cases  an  injection  of  16 
minims   of  liquor  strychnia    B.    P.  to  be  repeated 

•Extract  from  Therapeutic  Gazette,  August  1894,  page  3f3, 
Indian  Medical  Journ  il,  1894. 


in  15  minutes  if  the  patient  does  not  improve,  and  a 
continuation  of  8  minims  every  15  minutes  until  all 
symptoms  have  disappeared,  or  until  the  physiological 
effects  of  strychnine  begin  to  develope.  In  the 
worst  cases  one-third  to  one-fifth  of  a  grain  has  been 
necessary.    Dr.  Mueller  affirms— 

1.  That  strychnia  acts  regularly  and  promptly. 

2.  Its  action  stoiDS  after  a  time  entirely. 

3.  The  snake  poison  developes  regularly. 

4.  The  snake  p<^ison  sometimes   remains  latent 

in  the  system  for  a  considerable  time,  so 
that  when  it  has  been  apparently  con- 
quered for  a  time,  it  may  suddenly  start 
a  new  course  of  symptoms. 

5.  That  injections  of  strychnia   should  not  be 

employed  until  unmistakeable  symptoms  of 
snake  poison  are  perceptible. 

6.  For  the  snake  poison  may  act  so  slowly  that 

the  patient  succumbs  before  the  state  which 
requires  and  neutralizes  its  actions  has 
developed. 

7.  The  patient  must  be  watched  for  24  hours  after 

the  disappearance  of  the  last  symptoms  in 
order  to  be  able  to  combat  in  time  a  sudden 
relapse. 

Dr.  Mueller's  well  known  views  have  now  been  clearly 
put  forward.  The  infallibility  of  his  antidote  in  the  case 
of  AustialiTn  snakes  we  may  accept  as  the  language 
of  an  enthusiast  in  a  good  cause.  ]>ut  that  the  viperine 
and  colubriue  poison  of  Indian  snakes  must  necessarily 
yield  to  it  can  only  bo  proved  by  actual  practice. 
Evidence  in  favor  of  and  against  the  antidote  I  hope 
shortly  to  place  before  you.  Before  proceeding  further 
I  propose  very  biiefly  to  place  before  you  Dr.  Fayrer's 
opinions  on  the  subject  of  snake  bite  and  its  treatment. 
Hitherto  Su'  Joseph  fayrer  his  been  the  recognized 
authority  on  the  poisonous  snakes  of  India.  His  book, 
the  Thanatophidia  of  India,  magnificently  illustrated, 
is  the  stsndard  work  in  all  libraries.  Space  compels 
me  to  curtail  his  views  into  the  smallest  possible  space. 
In  ls72  his  views  are  as  follows  :  — 

"  Snake  poison  is  essentially  a  neurotic,  .nnd  when 
it  takes  full  effect  it  kills  by  annihilating  in  some 
unknown  way  the  supply  of  nerve  force." 

On  the  effect  of  poison  he  says  : — 

"  In  the  Viperidse  the  coagulability  of  the  blood 
after  death  is  destroyed.  In  the  Colubrinse  the 
bl<iod  after  death  generally  coagulates.'' 

On  the  subject  of  antidotes,  his  opinion  is  decided  as 
follows  :  — 

"  My  own  impression  is,  that  in  case  of  a  real  bite 
by  which  I  mean  when  a  healthy  cobra,  or  daboia  has 
imbedded  its  fangs  and  iuuoculated  the  poison  there  is 
very  little  chance,  if  any,  of  saving  life  unless  the 
most  immediate  and  vigorous  aid  be  given  ;  and  then, 
even  at  the  best,  there  is  but  poor  chance  of  safety. 
The  real  bite  when  the  fatal  hypodermic  injection 
of  the  poison  tikes  place  is  when  the  snake  seizes, 
retains  its  hold  an<l  thoroughly  imbeds  its  fangs  in  the 
part,    L  have  shown  by  experiment  that,  if  the  bitten 
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Part  can  be  instantaneonsly  and  completely  separated 
ti'  om  the  rest  of  the  body  by  ligature  or  excision 
J>o  isouing  mny  be  averted  from  entering  the  circulation, 
whilst  every  other  method  tried,  whether  local  or 
constitutional,  Las  entirely  failed  to  do  any  good. 

"If  the  poison  finds  entry  into  the  blood  vessels 
and  be  carried  to  the  nerve  centres  I  am  inclined  to 
believe  that  nothing  can  prove  of  any  avail,  except 
in  those  cases  where  the  bite  is  imperfect,  the  quality 
and  quantity  of  the  poison  diminished  or  deteri- 
orated, or  the  snake  itself  young,  weak  or  exhausted. 

"  But  I  must  again  state  my  conviction  that,  nothing 
that  can  properly  be  called  an  antidote  to  cobra 
or  viper  poison,  exists"  (At  page  74  and  75  of  his 
work  the  Thanatophidia,  1872). 

Three  experiments  on  strychnine  as  an  antidote  are 
given  :— 

"  No.  I.  12  37  dog  bitten  by  large  fresh  black  cobra. 
12  38  strychnine  gr.^  injected. 
12  b9  tetanic  spasms. 
12  43  death  in  6  minutes." 
Dr.  Fayrer  candidly  remarks  : — 
"In  this  case   death  was  entirely  due  to  tetanu.i. 
The  re  was  neither  time  nor  opportunity  for  any  manifest- 
ation of  the  effects  of  snake  poison." 

No.  2.  12  45  dog  bitten  by  powerful  fresh  black 
cobra. 

12  46  strychnine  gr.  ^  injected. 
12  51  death  in  6  minutes  from  tetanus. 
No.  3.  1  20  cat  bitten  by  a  Daboia  Russelli. 
1  23  strychnine  grain  ^  injected. 
1  27  death  in  7  minutes." 
Sir  J.  Fayrer  remarks  in  this  c^se  :  "  Stryclmia 
seemed  rather  to  accelerate  death  than  to  improve  the 
animal's  condition    and  the  cat  died  in  a  state  of 
tetanus." 

These  few  cases  are  dismissed  with  the  remark  that 
"  strychnia  was  suggested  as  an  antidote  to  snake  poison 
these  experiments  do  not  support  this  theory.  "  Time 
alone  prevents  my  quoting  Fayrer  more  fully. 

We  have  now  placed,  side  by  side  as  it  were,  the  views 
of  two  specialists  on  the  treatment  of  snakebite.  Accord- 
ing to  one  (Kayrer)  no  .".ntidote  exists  for  snake  bite, 
according  to  the  other  (Mueller)  in  strychnia  we  have 
an  infallible  antidote.  The  decision  of  Fayrer  in 
regard  to  strychnia  is  apparently  based  on  three 
experiments  on  animals  in  which  curiously  it  is 
allowed  that  the  three  animals  subjected  to  the  test 
died  from  the  remedy  itself  and  not  from  the  poison. 
Therefore  strychnia  was  noted  as  useless  as  an  antidote. 
Doubtless  many  patients  who  recover  from  snake  bite 
include  Fayrer's  exceptions  "  when  the  bite  is  imper- 
fect, the  snake  young,  weak,  or  the  poison  admitted 
in  small  quantity.  Still  there  is  little  doubt  that  many 
patients  do  saccumb  to  even  imperfect  bites. 

I  now  hope  to  prove  by  actual  cases  :  (1)  That  many 
patients  (ordinary  cases)  have  been  saved  from  impend- 
in;;  death  by  the  subcutaneou-^  injection  of  strychnia. 
(2)  That  cases  "  really  bitten  "  (Fayrer),  the  snake  seiz- 
ing, burying  its  fangs  and  holding  on  have  also  re- 
covered by  the  hypodermic  injection  of  strychnia. 


The  cases  reported  are  divided  into  three  tables  as 
follows  : — 

■X. — Dr.  R.  P.  Banerjee's  cases         ...  ...  8 

Including  for  convenience,  Victoria  Hospital, 

Rewali,  Central  India             ...  ...  1 

Y".  —Indian  Mediftal  Gazette  cases      ...  ...  11 

Z.  — Bliopawar  Agency  Central  India  ...  17 


Total 

73 

The  recoveries  and  deaths  are  as  folio 

ws  : — 

A.  Case 

Recovery. 

Death. 

Total- 

...    8  ) 

9 

Do. 

 li 

9 

9. 

B.  Cases 

...  11 

8 

3 

11 

0  Cases 

...  17 

8 

9 

17 

37 

25 

12 

73 

rercentiige. 

—  Recoveries  ... 

..  67-5 

Deaths 

• 

..  32-4 

Of  these  37  cases  X. — All  Dr.  Ranerjee^'s  cases  have 
been  published  [Lancet  2  Indian  Medical  Record^). 
Y. — All  have  been  published  in  the  Indian  Medical 
Gasettc.  Z. — The  !  7  cases,  Bhopawar  Agency  and 
1  Kevvah  (in  all  18),  have  not  yet  been  published. 

Time  does  not  permit  of  my  reading  the  set  tables. 
They  are  attached  to  this  paper,  and  special  cases 
will  be  referred  to  by  numbers. 

Precedence  must  by  courtesy  be  given  to  Dr. 
R.  P.  Banerjee's  (Medical  OfBcer,  Pachbadra  Salt 
Mines,  Rajputana,  India)  cases.  This  gentleman  ma}^, 
I  think,  be  considered  the  pioneer  who  has  led  the 
van  of  the  strychnia  treatment  in  India. 

His  report  of  eight  eases,  all  recoveries,  carries  with 
it  conviction  of  the  most  practical  kind.  The  remedy 
was  administered  in  the  bold  and  fearless  manner, 
according  to  the  fullest  wishes  of  Dr.  Mueller.  The 
amount  of  strychnia  used  by  Bancrjee  is  enormous 
amounting  to  (Case  4.)  3  grains  spread  over  four  days 
(case  7;  to  4  grains. 

Yet  his  success  was  c(»mplete,  we  must  therefore 
accept  its  genuineness. 

His  cases  prove  the  large  amount  of  strychnia 
necessary  to  cope  with  a  large  amount  of  snake  poison 
and  the  safety  of  strychnia  under  such  conditions. 
In  some  of  his  eight  cases  the  variety  of  snake  is  not 
clearly  defined. 

This  fact,  appears  to  me  to  be  of  little  material 
importance  ;  for,  had  not  snake  poison  been  present, 
in  marked  or  perhaps  fatal  quantity,  the  patient  must 
have  died  from  tne  effects  of  strychnia  as  the  three 
animals  did  in  Fayrer's  experiment. 

I  lay  pnrticukr  stress  on  this  because  strychnia 
as  an  antidote  is  on  its  trial,  and  I  believe  that  time 
will  give  a  verdict  in  its  favor.  But  if  this  remedy 
has  its  supporters  it  also  has  its  opponents.  In  the 
September  issue  of  the  Indian  Medical  Gazette,  Dr. 
Elliot,  Professor  of  Biology,  Madras,  concludes  his  letter 
on  this  subject  as  follows  :  "  I  feel  it  a  duly  to  state  that 
I  consider  the  free  administra  ion  of  strychnia  in  snake 
bite  to  be  far  from  a  safe  proceeding.    This  opinion 


THE  SYMPTOMS  AND  TEEATMENT  OF  SNAKE  BITE  IN  INDIA. 


493 


is  shared  by  many  leading  officers  ot  the  Indian  Medical 
Service  of  Madras  who  have  witnessed  my  experiments 
on  it,"     Quot  homines  tot  sentential. 

If  the  large  quantities  of  strychnia  used  by  Dr. 
Bauer jee  with  perfect  success  have  been  orrectly 
stated  by  him,  then,  I  think,  the  practical  test  in  man 
[ill  corpore  vih)  must  sweep  away  as  unreliable 
experiments  on  animals.  (But  Dr.  Elliot's  interesting 
experiments  when  pul  dished  will  be  looked  forward 
with  interest.)  Speaking  generally,  one  would  like  to 
ask  Dr.  Banerjee  whether  the  cases  reported  by  him 
represent  aU  snake  bite  cases  treated  by  him,  or  whet  her 
only  successful  results  have  been  reported.  As  it 
stands,  Dr.  Banerjee  holds  the  record  for  India, 
Regarding  the  fatal  dose  of  strychiaa,  I  believe 
^th  of  a  grain  is  the   smallest  lethal  dose  allowed. 

Morell,  in  his,  book  on  poisons,  says  three  grains  are 
usually  fatal.  Smaller  doses  are  sometimes  fatal,  grain 
half  for  example  ;  grain  one-sixteenth  may  kill  a  child. 
The  ordinary  dose  of  strychnia  is  from  one-thirty  to 
one-twelvth  grain.  Hypodermic  administration  in- 
tensifies the  effect  of  a  drug  as  3  to  1.  I  was  taught 
that  one  grain  of  morphia  administered  hypodermically 
was  equivalent  to  three  grains  by  the  mouth.  In  Dr. 
Banerjee's  cise  (No.  8)  a  relapse  occurred  after  48 
hours'  interval,  but  one-tenth  grain  brought  the  patient 
round,  Dr,  Mueller  has  pointed  out  the  danger  of  a 
relapse. 

Table  Y* — Comprises  all  cases  treated  l)y  European 
medical  officers  and  published  in  the  Indian  Medical 
Gazette,  Oaiohav  and  November  1894.  Of  eleven  cises 
reported  three  died,  giving  a  mortality  of  27*2  per  cent, 
and  recoveries  7 2*  7  per  cent.  Add  to  these  11,  the 
nine  cases  previously  quoted,  and  we  have  20  cases  with 
three  deaths,  giving  a  mortality  of  only  15  per  cent., 
and  thus  placing  the  death-rate  from  snake  bite  on 
an  equality  with  ordinary  disease^ 

In  this  table  the  bite  is  reported  to  have  been  in- 
flicted by  the — 

A  — Cobra        in  3  cases. 

B. — Krait         in  2  cases. 

C— Daboia  R.  in  1  case. 
D. — Unknown  or 

believed  to  be  a 

certain  variety  5  cases. 

Total       ...  U 

Of  the  three  fatal  cases,  two  include  the  great  un- 
known. Such  will,  and  I  believe  must  always  be,  the  case. 
In  India,  the  majority  of  Hindoos  will  not  kill  a  snake 
considering  it  a  sacred  reptile.  In  this  we  differ  from 
Australia  where  all  such  reptiles  are  killed  when  seen. 
In  India  the  snake  is  rarely  brought  with  its  victim. 
Numbers  of  eases  are  bitten  in  the  dark  and  at  night 
people  sleeping  on  the  floor.  The  imknown  includes 
probably  the  most  deadly.  It  is  a  habit,  and  a  bad  one, 
where  the  snake  has   not    been  killed  or  properly 
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viewed,  to  class  recoveries  under  strychnia  :  as  the 
result  of  the  bite  of  a  harmless  snake  recoveries,  where 
only  gr.  one-tenth  or  one-twelvth  have  been  used, 
give  some  color  to  this  view.  In  table  Z  the  unknown, 
generally  unseen,  caused  appalling  mortality. 

Table  B. — In  the  majority  of  recoveries  three-fifths  of 
a  grain  of  strychnia  was  used. 

Recoveries  in  case  (4 — Dr.  Drake  Bi'ockman.)  The 
snake,  a  cobra,  bit  well,  and  was  thrown  off  by  the  man 
attacked.  A  ligature  was  applied  ;  20-  minutes  after 
symptoms  very  severe,  pupils  dilated,  foaming  at  mouth. 
Patient  practically  moribund  when  strychnia  w^as  used. 
One-sixth  grain  was  used  in  one-twenty-fourth  grain 
doses  at  intervals. 

Recovery  in  this  case  may  be  absolutely  attributed 
to  the  use  of  strychnia.  The  ligature  (a  most  important 
detail)  probably  prevented  this  poison  killing  the  man 
right  off.    The  dose  gr.  one-sixth  used  is  very  small. 

But  the  case  was  one  of  Fayrer's  "  real  bites  "  in  which 
he  states  that  nothing  can  prove  of  any  avail.  "  The 
man  had  to  tear  the  reptile  off  by  pulling  at  it  before  it 
would  release  its  hold."  In  case  (2 — Surgeon  Captain 
Vaughan)  the  snake  seized  and  held  on  to  the  ulnar 
edge  of  hand,  and  had  to  be  torn  off.  It  was  believed 
to  be  a   krait.    Strychnia  three-fifth  grain  was  used. 

( !ase  (9 — Dr.  Prall.)  The  patient  brought  in  the  snake 
that  had  bitten  him,  a  small  living  cobra,  strychnine 
three-fiftii  grain,  patient  profusely  salivated.  Salivation 
would  appear  to  be  almost  diagnostic  of  cobra  bite 
judging  from  ca^es  noted. 

Fatal  cases  No-  (6)  Unknown.  It  is  not  stated 
wliether  a  ligature  was  applied.  Strychnine  used  hours 
after  bite,  one-seventh  grain.  An  interval  of  eight  hours 
followed  when  again  one-seventh  was  used ;  then  another 
interval  of  two  hours  when  three  successive  doses  of 
one-seventh  were  administered  at  20  minutes  interval. 
In  all  one  grain  and  J  th  grain  are  said  to  have  been  used. 
This  is  not  altogether  a  satisfactory  case  owing  to  the 
unequal  method  of  administration. 

Case  No.  (8)  Bite  was  on  body  ;  half  grain  used. 

Case  No.  (11)  Genuine  cobra;  report  does  not  stite 
whether  ligature  was  applied.  Treated  -i  ^  hours  after 
bite ;  symptoms  marked,  foaming  at  mouth,  dilated  pupils. 

Treatment  commenced  4-30  p.m.  .  5-16  p.  m.  death, 
40  minutes  after  commencement  of  treatment.  In 
the  time  135  minims  or  grs.  one  and  one-third  had 
been  given  hypodei-mically.  In  this  case  the  poison  had 
three  and  half  hours  in  which  to  assist  itself.  One  is, 
I  fear,  inclined  to  suspect  the  strychnia  which  was 
pushed  in  a  heroic  manner. 

Recovery.  The  Victoria  Hospital  Rewah  case  is 
attributed  to  a  cobra,  pupils  dilated,  unconscious,  bite 
marks  on  great  toe,  strychnia  one-fifth  was  administered 
every  20  minutes ;  four  doses,  in  all  four-fifths  of  a  grain 
recovery  followed,  which  must  be  attributed  to  remedy. 

The  Bhopawar  Agency  I'st  must  next  be  faced.  Of  tlie 
17  eases  reported  I  have  personally  seen  and  treated 
none.  All  my  dispensaries,  14  in  number,  are  provided 
with  carefully  printed  instructions  for  the  strychnia 
treatment  of  snake  bite  according  to  the  attached  cir- 
cular. The  details  have  been  sent  in  to  my  office. 
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Instructions  to  be  followed  in  the  treatment  of 
1.  Snake  Bite. 

1.  Apply  a  ligature  around  limb  above  bite,  and  scarify 

freely. 

2.  Inject  subcutaneously.   For  an  adult  liquor  strychnia 

Pharmacopoeia  British  Minim  X=I/10  grain  sub- 
cutaneously, every  ten  minutes,  according  to  the 
severity  of  the  symptoms, 

3.  The  snake  poison  is  not  as  a  rule  overcome,  until 

muscular  twitchings  are  set  up  by  the  strychnine. 

4.  2/5  grain  or  Minim  XL  of  the  solution  is  usually  re- 

quired; administered  in  four  injections,  to  overcome 
the  symptoms.  But  as  much  as  from  grain  i  to 
grain  iii  have  been  used,  and,  with  success. 

5.  If  a  relapse  occurs  the  treatment  must  be  continued. 

6.  The  large  subcutaneous  doses  often  required  to  over- 

come the  snake  poison  are  said  to  produce  no  after 
bad  effects. 
Strength  of  Solution  ib  nearly  as  follows  :— 
M  i       =  1/100  grain. 
M  V     =  1/20  do. 
M  X     =  1/10  do. 
M  XV    =  1/7  do, 
M  XX  =  1/5  do. 

2.    Scorpion  Sting. 
[nject  subcutaneously  close  to  bite  cocaine  solution. 
Strength  : — 

Cocaine  grain  v. 
Water,  minim  100. 

Immediate  and  permanent  relief  follows. 

Dose:'— Adults,  m  i.  to  m  v. 

Infants  &  Children  m  i.  to  m  v. 

3.    Mad  Animals'  Bite. 
!.    Under  chloroform  open  up  woimd,  and  staff  with 

crystals  of  potassium  permanganate. 

2.  Then  inject  subcutaneously  deeply  into  'the  tissues 

below  each  bi(e,  in  two  places  m  v.  of  pot.  per- 
manganate solution. 
Strength  of  Solution  : — 

Potassium  permanganate  gr.  v. 
Aqna  m.  100. 

3.  Each  tooth  bite  must  be  treated  carefully  and  se- 

parately. 

4.  Much  swelling  often  follows  the  treatment. 

5.  Permanganate  of  potassium  readily  gives  off  oxygen, 

and  thus  oxides  organic  matter.  My  opinion  is 
that  its  action  destroys,  locally,  the  poison  of 
hydrophobia. 

C.    Chloroform  is  not  necessary,  but  its  use  is  advised 
as  the  subcutaneous  injection  causes  much  pain. 

7.  Upwards  of  ten  cases  of  people  bitten  by  animals, 

presumably,  and  with  good  reason,  believed  to  be 
mad,  have  been  thus  treated  at  Sirdarpore,  in  the 
Victoria  Hospital,  and,  so  far  as  can  be  ascertained, 
none  have  succumbed  to  hydrophobia. 
The  information  now  offered  is,  in  many  cases,  reli- 
able.   In  some  it  is  open  to  doubt;  the  details  of  two, 
l^os.  9  and  10  having  been  most  imperfectly  supplied. 
In  some,  I  fear,  the  remedy  has  not  been  vigorously  used. 
The  hospital   assistant  fearing  that  cases  seen  only 
when  moribund  death  may  be  attributed  totheremedv, 
not  the  snake  poison. 


'fable  Z. — Of  the  17  cases,  eight  recovered  and  nine 
died,  giving  a  mortality  of  52  per  cent.  But  if  four 
doubtful  cases,  Nos.  1,  2,  3, 14,  be  eliminated,  we  have  13 
poisonous  bites  with  four  recoveries  and  nine  deaths, 
a  mortality  of  near  70  per  cent.  If  four  cases  admitted 
moribund  are  deducted  from  the  nine  fatal,  then  the 
mortality  is  reduced  to  55  5  per  cent. 

In  only  two  of  my  cases  reported  was  the  snake 
killed.  In  eight  it  was  not  even  seen.  In  seven  the 
reptile  was  seen  and  described  generally. 

Recoveries — Table  Z. — Incases  1,2,  3.  It  is  doubtful 
whether  the  snake  was  poisonous.  The  dose  of 
strychnia  used  was  respectively  grain  one-tenth,  one- 
twentith,  one-tenth.  Case  4,  5,  6  are  recoveries,  due 
I  consider  to  strychnia.  In  case  (4)  one  fifth 
grain  was  used  ;  in  case  (5)  two-fiith  grain  was  used  ; 
in  case  (6)  tvvo-fitth  grain  was  used. 

Case  6  was  a  real  bite  "  (Fayrer).  I  call  it  a  fixation 
bite.  The  snake  seized  the  man,  returning  from  a  call 
of  nature  in  broad  daylight,  by  the  ankle,  and  hung  on 
like  a  dog,  only  loosening  its  hold  when  kicked  by  the 
other  foot.  It  then  made  at  the  man  again,  who  fled 
fsee  case  4,  Table  Y.).  The  snake  was  a  cobra. 
Symptoms  severe,  frequent  convulsions,  strychnine 
one-tenth  was  injected  in  four  doses  at  intervals  of 
15  minutes  or  so.  Case  (13)  convulsed  15  minutes 
after  bite  ;  physiological  effects  of  strychnia  set  in 
after  3rd  three-tenth  grain  and  continued  for  two 
hours.  Quantity  used  thiee-tenth  grain.  Case  14. — 
Said  to  be  a  grass  green  snake  ;  no  serious  symptoms  ; 
only  grain  one-tenth  used. 

Fatal  Cases. — These  are  important  and  instructive. 
No.  b.  Female,  aged  40,  bitten  in  finger  by  a  cobra, 
circumstantial  evidence,  patient  brought  to  hospital, 
finger  bleeding  and  complained  only  of  drowsiness  and 
pain  in  the  head.  Strychnia  grain  one-tenth  injected  ; 
symptoms  of  unconsciousness  in  15  minutes,  grain 
one-tenth  again  used.  In  20  minutes  patient  deeply 
insensible,  one-twentieth  only  of  a  grain  used,  death  in  45 
minutes.  In  this  case  no  ligature  was  used.  The  cobra 
was  known  to  be  large  one  ;  only  quarter  grain  was 
used.  It  was  the  hospital  assistant's  first  case  His 
second  case  No.  6  recovered.  No.  7. — Patient  mori- 
bund on  admission,  having  been  treated  by  quacks  for 
four  hours.  Strychnine,  grain  quarter,  said  to  have  been 
used.  Died  an  hour  after  admission.  Nos.  9  and  lO 
are  men  bitten  by  presumably  the  same  snake.  They 
were  sleeping  on  the  ground  20  feet  apart.  No.  9 
in  ear  ;  admitted  2  A.M.,  died  3  am,  No.  10  in  leg  ; 
admitted  6  a.m.,  died  8  a.m.  Both  were  eaid  to  be 
moribund  when  admitted.  The  report  simply  states 
that  the  strychnia    treatment  was  used. 

Case  11.  Child,  aged  five,  bitten  by  a  black  snake 
three  and  half  feet  long  ;  seen  half  an  hour  after.  Then 
moribund.  Insensible,  foaming  at  mouth  (cobra).  No 
ligature  had  been  app'ied.  Liquor  strychnia  m.  x. 
injected  twice  but  patient  died  immediately.  Cases  9 
and  10  should  be  excluded  as  test  cases  I  consider. 
These  five  fatal  cases  appear  to  come  under  Dr. 
Mueller's  saving  clause  where  intravenous  injection  is 
required.    Hitherto,  no   report  has  yet  appeared  of 
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cases  in  which  this  method  has  been  used.  It  is 
therefore  desirable  that  medical  officers  and  others 
should  try  this  method  in  cases  where  respiration  has 
failed  and  the  patient  is  pulseless. 

Case  12 — Is  fully  detailed.  Sepoy  bitten  on  inner 
ankle  at  an  outpost  when  going  to  sound  the  gong' 
at  5  A.M.  Nothing  was  done  for  three  hours.  Then  a 
ligature  was  tightly  applied,  and  wound  incised  freely. 
Patient  by  this  time  in  a  bad  state,  pupils  dilated,  body 
livid.  No  mention  made  of  salivation.  Snake  killed, 
a  krait.  Strychnine  then  continuously  used  by  one- 
tenth  grain  injections  at  intervals,  on  eleven  occasions, 
without  the  slightest  benetit.  In  all  hypodermically 
oue  grain  one-fifth.  (The  hospital  assistint  in  his 
report  says  that  three  grains  were  used,  hypodermi- 
cally, without  benefit.) 

Patient  bitten  5  a.m.,  treated  8  a.m.,  died  in  31  hours. 
Here  the  snake  |)Oison  had  full  play  for  three  hours, 
and  then,  though  vigorously  attacked,  was  not  overcome. 
The  remedy  here  was  not  pushed  rapidly  (as  might  have 
been  the  case  in  Table  Y,  No,  10).  No  notices  made 
of  tetanic  spasm. 

Here  I  think  failure  must  be  recorded.  Cases  15, 
16,  17  (Table  Z.)  are  attributed  to  the  bite  of  the 
Daboia  Russelli.  They  are  of  quite  recent  occurrence, 
viz.,  August  and  October. 

Case  15. — The  notes  are  mislaid  ;  they  were  taken 
at  the  village  after  careful  enquiry  ;  patient  was  bitten 
in  hand.  She  was  treated  by  three  iujeclions.  She  was 
never  insensible.  Her  chief  symptoms  were  acute, 
agonising  local  piin  and  swelling  of  limb. 

On  the  third  day,  she  had  a  miscarriage,  (3  Nos.) 
and  died  a  few  hours  after. 

Case  16  —Adult  male  bitten  in  the  same  village  by 
same  snake  a  Daboia,  over  ankle,  at  4  p.m.  October  ist  ; 
seen  soon  after.  Between  4  p.m.  and  11  p.m.,  three- 
fifth  were  injected  at  long  intervals. 

Oct.  2nd. — 6  A.M.  Patient  quite  sensible  but  swelling 
up  to  hip  with  excessive  pain  (cocaine  grain  ^  injected, 
gave  no  relief  at  6  p.m.)  Oct.  2nd. — 8  a.m.  Suddenly  be- 
came insensible;  one-seventh  grain  was  then  injected  into 
each  arm,  but  the  patient  died  at  the  time.  Death  16  hours 
after  bite.  Quantity  used  seven-sixteenth  grain  strychnia. 

Case  17. — Female,  pregnant  eight  months,  bitten 
in  ankle  by  a  Daboia  at  out  village.  Aa  assistant 
was  sent  out,  and  remained  with  patient  three  days.  He 
injected  strychnia.  Details  not  given.  Local  swelling 
and  pain  chief  symptoms  on  the  seventh  day  after  bite, 
labour  set  in,  and  the  woman  died  some  hours  after. 

Case  15,  16. — Were,  it  is  stated,  both  bitten  by  the 
same  snake,  a  large  Daboia  Russelli.  The  snake  had 
been  seen  several  times  at  a  place  where  the  people 
resorted  for  the  purposes  of  nature.  Soon  after  a  small 
Daboia  was  killed  on  this  spot.  The  people,  however, 
declared  that  it  was  a  big  Daboia  that  killed  case  No. 
15,  16. 

In  Central  India,  the  Daboia  Russelli  and  the 
Diwar  are  the  same.  1  say  this  after  most  careful 
enquiry.  I  cannot  find  the  word  Diwar  mentioned  iu 
Fayrer's  book.    But,  locally,  the  natives  affirm  that  the 


specimens  and  skins  of  the  Daboia  shown  to  them  are 
one  and  th^  same  as  the  Divvar.  When  the  bite  of  the 
Diwar  does  not  cause  death  it  frequently  causes 
local  death  of  the  limb  bitten,  after  most  acute  suffering, 
such  as  corresponds  with  gangrene.  In  support  oi 
this  statement  that  local  death  follows  its  bite,  I  quote 
the  following  cases  :  In  Jan.  1887  I  amputated  a 
leg,  at  the  upper  third,  for  gingrene,  the  result  of  the 
bite  of  a  Diwar,  In  Jan.  1888,  in  the  Victoria  Hos- 
pital, Sirdarpore,  I  amputated  a  leg,  upper  third,  for 
gangrene  following  the  bite  of  the  Diwar.  In  March 
22nd,  1888,  I  again  amputated  a  woman's  leg,  middle 
third,  for  gangrene  due  to  a  Diwar  bite.  The  gangrene  in 
these  cases  was  not,  I  believe,due  to  ligature  of  the  limb. 
As  the  following  note  iu  my  operation  book  shows  : — 
Note.— "  J«  October  1887. — Woman,  bitten  by  a  snake 
"called  a  Diwar,  on  instep   near   big  toe.  Severe 

swelling  immediately  set  in.  No  ligature  was  applied. 
"  After  suffering  great  agony,  mortification  set  in 
"  commencing  at  the  bitten  part." 

I  had,  then,  never  seen  a  Daboia,  no  specimens 
having  been  brought  in,  but  I  have  procured  many 
specimens  since. 

Curiously,  in  a  book  on  snakes,  mention  is  made  of 
the  case  of  a  syce  bitten  on  the  forearm  by  a  Daboia, 
whose  limb  was  removed  at  the  shoulder  for  gangrene, 
attributed  to  a  ligature.  Judging  from  the  cases  quoted 
above  it  seems  possible  that  the  gangrene  was  caused 
by  the  local  poison. 

Cases  15,  16,  17 — Were  reported  by  the  same 
hospital  assistant. 

Conclusions  are  as  follows  :  General^  (a.)  The 
poison  of  the  cobra  is  the  most  deadly  of  all  Indian 
snakes,  (b.)  That  foaming  at  the  mouth  is  one  of  the 
diagnostic  signs,  (c.)  The  poison  of  the  Daboia  Russelli 
though  less  deadly,  causes  also  local  death  of  the  part, 
this  diflFering  from  other  snake  poisons.  General  treat- 
ment— (1.)  Local  ligature  of  the  digit,  finger,  or  limb, 
above  the  seat  of  bite,  so  as  to  completely  stop  the 
circulation,  is  imperative  and  urgent.  (2.)  That  on« 
or  more  ligatures  should  be  placed  above  the  first  con- 
struction. (^.)  Local  depletion  and  bleeding  should  be 
adopted,  the  incisions  being  free  and  very  deep,  (4.)  Or 
if  the  bite  be  on  the  body,  the  seat  of  the  bite  should  be 
freely  excised.  Constitutional  treatment^  {e).  That  based 
on  the  experience  gained  by  Dr.  Mueller's  method  (now 
a  considerable  number  of  cases)  viz.,  the  hypo- 
dermic injection  of  strychnine,  is  the  best,  in  fact  the 
only  remedy  to  be  relied  on.  (/.)  That  its  use  be  carried 
out  with  the  boldness  recommended  by  him,  but,  at 
the  same  time,  with  careful  watchfulness,  and  only  after 
the  symptoms  of  snake-  poison  have  pronounced  thfem- 
selves.  {g.)  For  we  are  dealing  with  a  poison  that  may 
itself  cause  death  if  not  counteracted  by  a  proper  ratio 
of  snake  venom  in  the  blood,  (h.)  That,  in  cases  mori- 
bund when  seen,  i.e.,  pulseless  and  respiration  ha^dng 
ceased,  the  intravenous  injection  be  adopted,  [i.)  That 
though  experience  proves  much  in  its  favor,  strychnia, 
cannot,  at  this  stage,  be  considered  a   certain  cure, 


496 


SECTION  OF  MEBICO-LEGAL  MEDICINE  &  INSANITY. 


for  the  poison  of  all  the  colubrine  and  viperine  snakes 
that  inhabit  the  Indian  Peninsula. 

The  question  of  the  value  of  str^'chnia  in  cases  of 
snake  bite  inflicted  on  man  by  a  vigorous  cobra  or 
krait  could,  1  venture  to  think,  be  settled  definitely 
and  satislactoiily  if  Government  would  permit  its  trial 
on  the  persons  of  criminals  sentenced  to  death,  say,  6 
individuals.     The  bite  should  be  inflicted  fairly  by 


vigorous  animals  and  no  treatment  adopted  for  30 
minutes. 

If  death  follows  the  criminal  receives  his  due.  If 
recovery  follows,  sentence  of  death  might  be  connnuted 
to  life  servitude. 

Dr.  Mueller  asserts  that  his  remedy  is  an  infallible 
cure.  He  might  be  requested  to  visit  India  and  carry 
out  his  own  treatment  on  these  cases. 


Table  X. — -tV^>.  l  to  7  published  in  "  Lancet^  May  28th.  1892  — Dr.  Banerjees  cases  of  Snale 
bite,  Rajputana. — Case  8  in  "  Indian  Medical  Hecord"  1893. 


No. 

Date. 

Age. 

Sex. 

Snake. 

Place  ot  bite. 

Stryclinia  amount. 

Result. 

Remarks, 

1 

isyi 

30 

M. 

EchisC. 

Left  foot 

li  grains 

Recovery. 

2 

1891 

12 

M. 

Do. 

Inner  ankle 

I 

4  51 

Do. 

3 

1891 

35 

M. 

Do 

Outer  ankle 

Do. 

i 

1891 

40 

F. 

Krait 

Left  thigh 

3  „ 

Do.  ... 

3  grain  spread  over  4  days. 

5 

1891 

a 

F. 

Not  stated 

Left  foot,  big  toe  ... 

i  „ 

Do. 

6 

1891 

35 

M. 

Echis  C. 

Left  leg,  below  knee 

Not  given 

Do. 

7 

1892 

45 

M. 

Not  given 

Not  given 

4  grains 

Do. 

8 

1892 

45 

M. 

Daboia 

Instep 

4 

5  " 

Do. . 

VICTORIA  HOSPITAL,  REWAH,  CENTRAL  INDIA. 

9 

1893 

Adult. 

M. 

Stated  to  be  a 
Cobra. 

Left  great  toe 

1  grain 

Recovery. 

Table  Y. — Oases  of  Snake  bite  published  in  "  Indian  Medical  Journal,^^  January  1890 

to  November  1894. 


No. 

Date. 

Reporter. 

Age. 

1 

Sex. 

Snake. 

Seat  of  bite. 

Interval 
before 
treat- 
ment 

Strychnia  used. 

Result. 

1892. 

H.  M. 

1 

October  | 

Surg.-Major  Cadge 
Surg.-Capt.  Pratt 

M. 

Genuine  Cobia 

G  reat  toe  left  foot 

0  30 

-  grain  divided 
over  13  doses. 

Cure<L 

2 

3 
4 

6 

1893. 
August 

September 

November 

1S94. 
February  ... 

Surg.-Capt .  Vaughan    . . . 
Dr.  Reddle 

Surg.-Capt.  Drake-Brock- 
man. 

Surg..Lt.  Col.  0.  Baker... 

21 

13^ 

35 

M. 
F. 
M. 

P. 

Believed  to  be  a 

Krait. 
Believed  to  be  a 

Cobra. 
Stated  to  be  a 

Cobra. 

Russell's  Viper 

Ulnar  edge  of  hand 

Dorsum  index  finger. 

left  hand. 
Left  foot  below  ankle 

Right  ankle 

1  15 
1  30 
1  15 

1  30 

1  grain 

3 

6  " 
i 

1 

10  » 

Do. 
Do. 
Do. 

Do. 

6 

May 

Surg.-Capt.  H.  Smith  ... 

M. 

Unknown 

Toe 

3  0 

1 

1-  „ 

Death. 

7 

.June 

Dr.  Weatherley 

45 

M 

Krait 

Finger  ... 

1  0 

1 

Cured. 

8 

9 

10 

August  j 
October  ... 

November 

Surg.-Capt.  Pratt 
Surg.-Capt.  H  D.  Paut... 
Do.       S.  E.  I'rall  ... 

Dr.  Jones 

1  26 
30 

F. 
M. 

M. 

Unknown  j 
Genuine  Cobra 

Cobra 

Inner  side,  left  arm, 
close  auxiliary  fold. 

Right  thumb  and  left 
index  finger. 

Right  thumb 

1  30 
1  30 

3  30 

Over  J  grain... 
1  grain 
1|  ... 

Deith. 
Cured. 
Death. 

11 

Do. 

Do. 

13 

F. 

Krait 

Do.  little  toe 

1  30 

1 

f  " 

Cured, 
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Table  Z- — Cases  of  snake  bite  treated  in  the  Bhopaioar  Agency^  Central  India^  reported 

through  Surgeon  Lt. -Colonel  Joshua  Duke. 


Date. 


Age. 


1893 

1893 
1893 
1893 
1893 

Sept.  9th, 

1893. 
Oct.  1893  ... 

July  1894... 

July  10th... 
1894. 
Do. 

July  12th.. 

Oct.  11th. ., 
August  ... 
September. 
August  ... 
Oct  1st  ... 
Oct.  30th  ... 
Oct.  13th... 


Adult, 


DO 

30 

28 
20 
40 
Adult, 
do. 


Adult, 
do. 
do. 
do. 
40 
35 
60 


Sex. 


Snake. 


Said  to  be  water 
snake. 

Unknown 

do. 

do. 

Said  to    be  a 

black  snake. 
Cobra 

Unknown 

Known  to  be  a 

large  cobra. 
UnkuowQ 

Do. 

Black  snake 
(killed)  3^  feet 
long. 

Krait 

Black  Snake  ... 

Gieen  grass 

snake. 
Daboia  Eusselli 

Daboia 

do. 

Not  seen 


Seat  of  bite. 


2  finger  left  hand. 

Foot 
do.  ... 

Left  toe 
Not  given 

Inner  side  left  ankle 
Inner  side  right  ankle 
Finger  right  hand  .. 
Ear 

Left  foot 


Right  foot  base  2nd 
toe. 


Inner  side  left  ankle 
Leg 

Back  of  hand 
Hand  ... 
Ankle  ... 
Not  stated 


Middle  finger  right 
hand. 


Interval 
before 
treat- 
ment. 


Not 
stated. 

do. 

1  hour. 

do. 

Not 
stated. 
1  hour. 

4  hours 

i  hour 

Not 
stated, 
do. 

J  hour. 

3j  hours 

45  min. 

1  hr.  30 
miautes. 
Some 
hours, 
i  hour. 

Some 
hours, 
30  min. 


Strychnia  used 


J2Hypode-  ■ 
lOrmically.  i 
L  by  I 
7  mouth.  , 

20  grain 
1 

lO 

1 

5  " 


do. 


Not  stated  ... 
do. 

i  gr.  in  2  doses 
10    V.  each 

J  2  grain  3  qrs 
10  reported 

10  " 
3 

10  " 

2 

10  " 

Not  stated  ... 
fo  grain  ... 


Result. 


Cured  ... 

do.  ... 

do.  ... 

do.  ... 

do.  ... 
do.  ... 

Death  ... 

do.  ... 

do.  ... 

do.  ... 

Death  in 
about  1  h. 
after  bite. 
Death  ... 

Recovery. 

do.  ... 

Death  on 
3rd  day. 
Death  ... 

Death  . . . 
Recovery. 


RemAekb. 


Snake  probably  harmless. 

Symptoms  very  slight 

Do.  do. 

Symptoms  marked. 

Marked  symptoms. 
Severe  symptoms. 

Moribund  when  seen. 

Death  45  minutes  after 

treatment. 
Moribund  when  seen. 


Do. 


do. 


Do.  do. 
(Foaming  at  mouth.) 

Remedy  failed 


Snake  probably  harmless. 
After  miscarriage. 
Death  in  16  hours. 

After  premature  labour 
on  7th  day. 

When  seen  patient  was 
insensible  Did  injec- 
tion save  life  ? 


1894.  I 
July  10th...  Adult 


Do. 


24 


M. 


Snake  not 
seen  bitten^  | 
at  night 


do. 


«  i 


'3  L 


Left  ear 


Left  side  six  inches 
below  armpit. 


Admitted  6  a.  m.  died 
8  a.m.,  said  to  be  mo- 
ribund. 


Admitted  2  a.  m,,  died 
3  a.  m .  said  to  be  mo- 
ribund. 


To  grain 

No  spasm 
"caused  by 
strychnia, 

4 

To  grail 
no  spasm 
caused  by 
strychnia 


In  seven  doses  of  M  X  each. 
Death  at  ten  it  inutes 
interval  foamed  atmouth. 


In  4  doses,  at  10  minutes 
interval  foamed  at  mouth. 
Death. 


1894, 
August 


October  1st 


Do.  30th 


32 


40 


35 


F. 


M. 


F. 


Symptoms — In- 
flammation and 
acute  pain  in 
hand,  frequent 
vomiting. 

Do.  do.  leg, 
frequent  v  o  - 
miting. 

Do.     do,  ... 


Palm  of  left 
hand. 


o  g  Ankle  left  leg. 

a 
o 
'A 

Bight  leg. 


)■  Snake  in   all  cases 
Russelli  Viper. 


Strychnia 
used. 

3 

jQgram... 


^0  grain, 


I  gram . 


2  doses  M  XV  each.  Death. 


2  doses  M  XV  each,  then 
XXX  in  two  doses 
shortly  before  death. 

2  doses  M  XV  each,  Death. 
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No. 

Date. 

Age. 

Sex. 

Saake. 

Seat  of  bite. 

Interval  before  treat- 
ment. 

BesuU. 

Remarks. 

19 

1st  July, 
1894. 

30 

M. 

Snake  seen  by 
patient,  black 
and  hooded- 

Toe  left  foot 

Five  minutes  interval. 

To  gfaia 
Spas  m  s 
caused  af- 
ter 3rd  in- 
jection. 

Ran  to  hospital  imme- 
diately, was  toen  sensible, 
then  had  fits  and  convul- 
sions, foamed  at  mouth. 
No  treatment  previously 
adopted. 

On  arrival  at  dispensary  a  ligature  was  applied  and  wound  made  to  bleed  freely.  Ligature  ; 
strychnia  M  x.  was  used  four  times  at  intervals  of  ten  minutes.  Strychnia  spasm  observed  after  third 
dose. 

The  patient  was  walking  in  a  field,  felt  a  bite,  and  looking  down  is  said  to  have  found  his  toe 
in  the  mouth  of  a  black  snake.  He  jerked  his  foot  sharply  and  threw  reptile  off,  and  then  ran  hard  to 
hospital.    Here  is  probably  a  case  of  recovery  after  true  bite  by  a  cobra. 

Cases  No.  9  and  10  were  treated  by  the  same  hospital  assistant,  who  thinks  they  mig^lit  possibly 
have  recovered  if  brought  to  hospital  in  proper  time.  Cases  9  and  10  were  bitten  at  night  when  the  men 
were  asleep  ;  no  treatment  was  adopted  until  some  time  had  elapsed  and  they  were  said  to  be  moribund. 


STRYCHNINE  IN  CASES  OF  SNAKE-BITE. 

BY  J.  J.  PRATT, 
Surgeon-Captain,  I.  M.  8. 

During  the  past  two  years  I  have  had  the  oppor- 
tunity of  applying  the  method  of  treatment  recom- 
mended by  Dr.  Mueller  in  cases  of  snake-bite  on  two 
occasions. 

The  first  case  occurred  at  Fyzabad  and  was  treated 
by  Surgeon-Major  Cadge,  I.  M.  S.,  and  myself. 
The  particulars  are  as  follows  :  Mahabir,  a  Hindu 
male,  a^t.  12  years,  was  admitted  into  the  Fyzabad 
Sadr  Dispensary  about  7  A.M  on  the  morning  of  the 
26th  July  1892.  Patient  was  accompanied  by  his 
father,  who  stated  that  half  an  hour  previously,  when 
the  boy  was  seated  at  his  morning  meal,  a  snake 
suddenly  appeared  and  bit  him  on  the  great  toe  of  the 
left  foot.  He  (the  father)  at  once  enveloped  his  hand 
in  a  cloth,  seized  the  snake  close  to  its  head,  tore  it 
from  the  boy's  foot  and  hurled  it  to  some  distance, 
where  it  was  promptly  killed  by  a  police  constable. 
This  statement  was  confirmed  by  other  spectators. 
The  snake,  which  was  brought  to  the  Dispensary  with 
the  boy,  was  a  cobra,  3  feet  3  inches  in  length  and  of 
(iark  grey  colour.  The  boy  on  admission  complained 
of  pain,  tingling,  and  numbness  in  the  left  foot.  The 
surface  of  his  body  was  cold,  and  he  appeared  to  be  a 
little  drowsy,  but  there  were  no  marked  general 
symptoms.  On  examination  of  the  foot  a  distinct 
puncture  was  found  on  the  upper  and  inner  surface 
of  the  great  toe  about  an  eighth  of  an  inch  from 
the  edge  of  the  nail.  There  was  slight  bleeding 
from  the  puncture  and  the  skin  immediately  around 
it  was  ecchymosed.  The  toe  was  distinctly  swollen. 
Jio  second  puncture  could  be  discovered,  this  being 


probably  due  to  the  horny  nature  of  the  thickened 
epithelium  of  the  part.  A  crucial  incision  was  at 
onco  made  at  the  site  of  the  puncture,  the  wound 
washed  with  a  strong  solution  of  permanganate  of 
potassium,  and  a  bandage  tightly  applied  round  the 
leg  above  the  ankle.  Five  minims  of  the  ordinary 
pharmacopoeial  solution  of  strychnia  were  then  injected 
hypodermically,  and  the  injection  repeated  every  five 
minutes.  After  the  seventh  injection  patient  was  seized 
with  tetanic  spasms  and  vomited.  Treatment  was 
then  suspended  for  the  space  of  an  hour  and  a  half, 
when  drowsiness  became  very  marked.  The  injections 
were  accordingly  resumed  at  intervals  of  ten  minutes, 
and  after  the  sixth  dose  (being  the  loth  in  all),  when 
a  total  of  65  minims  had  been  injected,  a  severe 
spasmodic  fit  came  on.  This  was  at  11-10  a.m. 
Between  11-15  and  11-45  a.m.  a  succession  of  severe 
tetanic  spasms  occurred,  the  muscles  of  the  abdomen, 
back,  and  thighs  being  chiefly  affected.  The  palse 
became  feeble  and  fluttering — 140  to  the  minute, 
and  respiration  almost  ceased.  For  a  short  time  it 
almost  appeared  as  if  the  patient  were  about  to 
succumb  to  the  effects  of  the  "  remedy."  Small  quan- 
tities of  brandy  and  extract  of  chicken  were  adminis- 
tered, and  swallowed  with  difficulty.  Temperature 
taken  and  found  to  be  slightly  above  the  normal. 
Between  noon  and  1  p.m.  patient's  condition  improved, 
the  spasms  being  few  and  slight.  In  the  course 
of  the  following  hour  they  ceased  entirely.  Temper- 
ature taken  at  3  p.m.,  103°.  Patient  perfectly  conscious 
and  complaining  only  of  the  tightness  of  the  ligature 
on  his  leg  ;  foot  much  swollen.  Nourishment  taken 
in  small  quantities.  At  6-30  p.m.,  the  ligature  was 
removed  without  causing  any  untoward  symptoms. 
At  6  A.M.  on  the  20th  the  temperature  was  101°  and 
fell  to  normal  in  the  course  of  the  day  ;   pulse  good  ; 


PERMANGANATE  OF  POTASH  AS  AN  ANTIDOTE  IN  POISONING. 


4S9 


no  pain.  The  swelling  of  the  foot  rapidly  subsided  ; 
no  further  symptoms  appeared,  and  the  boy  left  the 
dispensary  on  the  morning  of  the  29th  July  in  perfect 
health,  with  the  exception  of  a  trivial  wound  on  his 
toe. 

The  second  case  occurred  in  my  own  compound 
at  Gonda  and  was  treated  by  my  Assistant  Surgeon  and 
myself.  A  Hindu  female,  cet.  25,  the  wife  of  one 
of  my  servants,  was  bitten  by  a  snake  about  2  A.M. 
on  the  15th  June  1894,  whilst  lying  asleep  on  the  floor 
of  her  house.  The  snake,  described  by  the  woman's 
husband  as  "  kala,"  escaped.  Assistance  was  not 
applied  for  until  3-30  a.m.  (an  hour  and  a  half  after  the 
infliction  of  the  bite),  by  which  time  the  patient  had 
developed  marked  general  symptoms,  notably  drowsi- 
ness and  loss  of  power  in  the  legs,  being  unable  to  walk 
or  stand  by  herself.  Great  pain  was  complained  of  at 
the  seat  of  the  bite,  which  was  found  to  be  the  inner 
side  of  the  left  arm  close  to  the  posterior  axillary  fold. 
Two  distinct  punctures  were  visible  about  three-quar- 
ters of  an  inch  apart.  The  surface  of  the  skin  was 
cold  and  clammy  ;  the  pulse  feeble  ;  respiration 
slow  and  sobbing.  3-45  a.m.  iV  gr.  of  strychnia  in- 
jected hypodermically  and  patient  sent  on  to  the 
sadr  dispensary  for  treatment  to  be  continued. 
4  A.M.  Patient  arrived  at  dispensary  ;  insensible  ; 
profuse  salivation  ;  hands  and  feet  cold  ;  conjunctiva} 
congested  ;  pupils  normal  ;  pulse  feeble.  15  minims  of 
theB.P.  solution  of  strychnia  at  once  injected.  4-15  a.m. 
No  improvement ;  pulse  feebler  and  slower  ;  breathing 
stertorous  ;  face  becoming  cyanosed.  Injection  repeated. 
4-30  A.M.  Face  and  hands  markedly  cyanotic  ;  pulse 
feeble  and  at  times  intermittent  ;  surface  of  body  cold  ; 
respirations  six  to  the  minute.  Injection  repeated. 
4-45  A.M.  died.  Three  days  later  a  large  cobra  was 
killed  in  the  hut  in  which  the  woman  bad  been  bitten. 

The  first  of  these  cases  is  complete  as  far  as  it  goes. 
The  snake  was  produced  with  the  patient  ;  strychnia 
was  administered  in  what  under  ordinary  circum- 
stances would  be  regarded  as  dangerous,  perhaps  deadly 
doses  ;  the  symptoms  produced  by  the  dru»  were  for 
a  short  time  alarming,  but  soon  passed  off,  and  the 
boy  made  a  rapid  recovery.  The  only  element  of 
doubt  attaching  to  the  case  is  whether  the  bite  inflicted 
by  the  snake  was  really  an  effective  one.  Only  one 
puncture  was  discovered,  and  the  quantity  of  venom 
injected  may  have  been  small,  or  one  may  go  even 
further  and  suggest  the  possibility  of  the  cobra 
having  bitten  without  injecting  any  poison  at  all.  It 
is  possible  that  many  authentic  recoveries,  supposed 
to  be  due  to  the  administration  of  antidotes,  are 
really  due  to  the  bites  not  having  been  vicious. 

The  second  case  was  unsatisfactory  fiom  the  com- 
mencement. The  period  which  had  elapsed  before 
medical  aid  was  sought,  and  the  position  of  the  bite 
in  close  proximity  to  the  trunk,  were  unfavorable  to 
the  successful  adoption  of  any  line  of  treatment.  _  No 
ligature  could  be  applied  above  the  bite  and  the  patient's 
condition  showed  it  to  be  certain  that  local  treatment 
would  be  of  no  avail.  Within  the  short  period  of  an  hoar, 
more  than  half  a  grain  of  strychnia  was  administered 


without  the  slightest  sign  of  evep  temporary  improve" 
ment.    Perhaps  the  doses  should  have  been  larger. 

My  mind  remains  open  on  the  questio  i  of  the  effi- 
cacy or  ineflicacy  of  Mueller's  method  of  treatment.  1 
always  look  forward  with  interest  to  accounts  of  cases 
in  which  it  has  been  adopted  by  other  medical  men, 
and  shall  not  hesitate  to  give  it  a  further  trial  myself 
should  the  opportunity  offer.  In  view,  however,  of  the 
many  doubtful  cases  which  have  been  published,  I  wish 
to  close  my  paper  with  a  humble  expression  of  opinion 
to  the  effect  that  the  great  majority  of  cases  of  so 
called  "cure"  of  snake-bite,  in  which  the  oft'^suding 
reptile  has  neither  been  killed  nor  captured  and  subse- 
quently identified  by  competent  authority,  are  of  ab- 
solutely no  scientific  value. 


DISCUSSION. 

D.  /V;  jioy  (Calcutta)  romtirked  tluit  Drs.  Banerjee  ana  Duke  had 
spoken  in  almost  unmistakeablo  terms  of  the  efficiency  of  strychnia 
iu  the  treatment  of  snake-bite  ;  but  that  Dr  Pratt  seemed  doubtful 
on  tiie  subject.  Also  that  Dr.  Cunningliam,  from  his  experiment, 
had  given  many  hints  as  to  how  fallacies  might  arise  ;  and  hoped 
that  those  who  might  in  future  carry  out  experiments  on  the  sub- 
ject woul<l  bear  Dr.  Cunningham's  remarks  in  mind. 


PERMANGANATE  OF  POTASH  AS  A  CHEMI- 
CAL ANTIDOTE  IN  THE  TREATMENT 
OF  POISONING  CASES. 

BY  S.  P.  SARBADHIKARr. 

In  a  country  like  India,  where  oases  of  poisoning, 
whether  suicidal,  homicidal  or  accidental,  is  a  matter 
of  daily  occurrence,  any  antidote  which  is  in  itself  more 
or  less  harmless,  and  yet  capable  of  wide  applioation  in 
some  of  the  commoner  forms  of  posoning,  is  to  be  wel- 
comed. I  believe  permanganate  of  potash  is  a  sub- 
stance of  this  description,  as  I  shall  try  to  show  in  the 
course  of  my  remarks. 

Foremost  among  the  suhstances  which  claim  a  very 
large  proportion  of  mortality  from  poisoning  is  opium. 
This  poison  is  most  commonly  taken  in  the  crude  form 
for  suicidal  purposes  and  comparatively  rarely  as 
morphia  hydrochlorate  or  acetate,  both  for'  homicidal 
and  suicidal  objects. 

As  regards  opium  in  the  crude  form  :  Within  the  last 
ten  months,  I  have  had  opportunity  of  treating 
four  cases,  of  which  the  following  are  short  notes  : — > 

Case.  1 — A  Hindu  male,  set.  44  In  consequence  of  a  family 
dispute  he  took  72  grains  of  crude  opium,  after  having 
fasted  for  36  hours.  1  saw  the  man  eleven  hours  aftr r  tbe  taking 
of  the  poison.  Condition  attlie  time  was  apparently  one  of  the 
last  stage  of  opium  coma,  with  sliallow  respirations  at  the  rate  of 
three  per  minute,  pulse  feeble,  thready,  nncountable  and  barely 
perceptible.  Death  looked  iniiuinent;  in  fact  it  was  with  great 
diffidence  that  I  undertook  the  necessarily  long  continued  stomach 
pumping.  I  commenced  treatment  by  washing  out  the  stomach 
with  large  quantities  of  dilute  C'ondy's  fluid  (strength  I  in  30), 
not  only  till  all  visible  solid  matter  in  the  washings  ceased,  but 
till  the  washings  returned  with  the  usual  pink  colour  of  diluted 
Condy.  llie  process  took  an  hour  and  a  quarter,  in  the  course 
of  which  I  had  often  to  remove  tlie  stomach  pump  tube,  ns  the 
patient  apparently  looked  dead.  On  these  occasions,  artificial 
respiration,  and,  galvanism  patiently  tried,  started  the  respira. 
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lions,  and  the  washing  was  resumed.  At  the  couclusiou  of  the 
washing  by  Condy  the  stomach  was  cleaned  out  of  all  perman- 
ganate with  plain  water,  and  tiien  a  definite  quantity  of  the  drug 
(4  grains)  in  the  shape  of  two  ounces  of  Condy's  fluid  diluted  with 
four  times  as  much  water  was  put  in  and  left  in  as  a  reserve 
to  meet  and  neutralize  any  opium  that  may  have  been  accident- 
ly  left  in.  The  quantity  of  opium  washed  out,  even  after  eleven 
hours  of  absorption  from  an  empty  stomach,  was  considerable. 
Artificial  respiration  alternating  with  galvanism  and  hot  coffee 
injections  into  the  rectum  followed  tlie  washing.  Respiration 
improved  to  five  per  minute  witliin  an  hour  of  the  washing,  when 
other  two  grains  of  permanganate  were  put  into  the  stomach  dilut- 
ed with  some  warui  milk  through  the  stomach  pump  tube,  the  dose 
being  repealed  two  hours  after,  making  in  all,  eight  grains  of  the 
drug  left  in  the  stomach,  besides  the  large  quantities  that  were 
merely  passed  through.  In  six  hours  from  the  time  the  washing 
was  finished,  the  respiration  rose  to  sixteen  per  minute,  the  pulse 
improved  markedly,  the  man  recovered  consciousness.and  was  able, 
by  gestures  and  a  broken  word  or  two,  to  call  for  a  drink  of  water, 
which  was  given  and  swallowed  easily.  For  the  next  hour  all 
seemed  to  be  well  and  complete  success  seemed  apparent,  when, 
without  any  notice,  the  breathing  rapidly  increased  to  thirty-two 
per  minute  and  the  pulse  commenced  to  sink  again,  while  the  first 
sound  of  the  heart  became  imperceptible.  But  strangely  enough 
for  a  case  of  opium  poisoning,  consciousness  was  not  lost,  but 
began  steadily  to  iuipiove.  Heart  failure  had  evidently  set 
in  inducing  cardiac  dyspnoea.  Hypodermic  injections  of 
strj'chuine  and  ether  were  tried  but  to  no  purpose.  The  man 
died  eleven  hours  from  the  time  I  saw  him,  but  was  fully 
conscious  to  the  last,  being  perfectly  rational. 

Post  mortem  examination  shewed  no  opium  in  the  stomach  and 
intestines,  and  only  minute  traces  in  the  liver  and  kidneys. 
The  heart  was  in  a  very  advanced  stage  of  fatty  degeneration. 
This,  coupled  with  the  prolonged  starvation  to  which  the  man 
had  put  himself  before  taking  the  poison,  explained  the  death 
from  cardiac  failure.  Allhough  in  the  long  run  this  case 
terminated  fatally  from  a  caii^e  totallj'  unconnected  witii  opium 
posioning,  1  submit  that  the  results  following  the  perman- 
ganate treatment  were  sufficiently  encouraging  to  warrant 
persistent  efforts  in  this  direction. 

Cases  2,  3  and  4  were  in  thi'ee  adult  Hindu  females, 
who  bad  taken  60,  130  and  96  grains  of  crude  opium, 
respectively.  The  first  one  only  on  an  empty  stomach. 
The  last  two  had  undigested  rice  in  the  stomach  at  the 
time  of  the  washing.  I  saw  these  cases  from  four  to 
twelve  hours  after  the  taking  of  the  poison,  every  one  of 
them  being  in  the  stage  ot  very  far  gone  coma.  The 
same  sort  of  treatment  as  in  case  No.  1  was  followed. 
The  maximum  quantity  of  permanganate  administered 
through  the  stomach  pump  tube  from  time  to  time 
during  the  stage  of  coma  was  sixteen  grains,  and  the 
minimum  six  grains,  according  to  the  dose  of  the 
poison.  No  other  antidotes  were  used,  all  the  con- 
comitant treatment  being  by  artificial  respiration, 
galvanism  and  rectal  injections  of  hot  milk  and  coffee. 
All  these  three  cases  recovered. 

As  regards  jjiorphia. — I  treate  J  one  case  of  poisoning 
by  this  drug  a  month  ago.  The  quantity  taken  could 
not  be  ascertained.  But  this  patient,  too.  was  in  an 
advanced  state  of  coma,  though  the  respiration  had  not 
gone  down  lower  than  five  per  minute.  The  same  mode 
of  treatment  was  adopted  with  complete  success. 

You  will  observe  that  I  purposely  reserved  really 
bad  cases  only  for  this  treatment,  not  feeling  justified 
at  the  outset  in  experimenting  with  promising  ones. 
Nor  was  any  other  chemical  or  physiological  antidote 
used  in  any  of  these  cases  to  complicate  matters.  Of 


com'se  it  may  be  argued  that  success  in  these  cases 
might  have  been  quite  accidental.  But  even  an  acci- 
dent that  happen  so  frequently  is  one  that  should  arrest 
the  attention  of  all  thinking  men.  But,  coming  to 
look  at  the  thing  attentively,  it  does  not  look  so  much 
of  an  accident.  It  has  been  found  by  Dr.  Moore,  by 
experiments  in  the  laboratory,  that  tour  grains  of  per- 
manganate of  potash  will  neutralize  a  grain  of 
hydrochlorate  of  morphia,  so  that  the  mixture  may  be 
swallowed  with  impunity.  I  admit  that  the  difference 
between  experiments  conducted  inside  test-tubes  in  a 
laboratory  and  the  changes  going  on  in  the  stomach, 
tissues  and  fluids  of  a  comatose  patient,  are  enormous  ; 
yet,  with  sufficiently  large  doses  of  a  highly  oxidising 
and  diflPusible  substance  like  permanganate  of  potash, 
judiciously  given,  according  to  the  doses  of  the  poison 
taken,  it  does  not  seem  impossible  that  we  can  arrive 
at  the  conclusion  which  the  few  cases  I  have  cited 
seem  to  suggest. 

StrycJmine — I  shall  next  relate  a  remarkable  case 
of   stri/chnine     poisoning,     similarly    treated,  with 

success : — 

A  Hindu  female,  aged  19,  took  10  grains  of  the  hydrochlorate 
of  strychnine  with  about  1^  chittacks  of  water  at  9  A.  M.  on  the 
13th  April,  the  object  being  to  commit  suicide.  The  poison 
was  taken  on  empty  stomach.  In  less  than  five  minutes  from 
the  swallowing  of  the  dose  muscular  twitchings  all  over  the 
body  came  on  and  strong  general  convulsions  came  on  soon  after. 
Her  friends  noticed  her  condition  about  twenty  minutes  after  the 
taking  of  the  poison,  wdien  the  patient  informed  them  as  to 
what  she  had  done.  I  saw  her  three-quarters  of  an  hour 
after  the  poison  had  been  swallowed.  I  found  her  in  a  well- 
marked  opisthotoiiic  conditi'm.  She  was  conscious,  but  unable 
to  speak  from  the  set  condition  of  the  jaws.  Strong  clonic 
general  convulsions  were  coming  in  quick  succession,  and  lasted 
for  two  or  three  minutes  with  intervals  of  a  few  seconds. 
Fibrillar  movement  of  the  muscles  were  noticed  all  over  the 
body,  even  during  the  intervals.  The  pupils  were  strongly 
contracted.  The  pulse  was  small  and  quick,  scarcely  felt  during 
the  height  of  a  paroxysm.  The  respirations  were  short,  quick, 
spasmodic,  accompanied  with  a  feeble  stridulus  and  altogether 
suspended  during  the  height  of  convulsions.  The  face  was 
deeply  cyanosed.  There  was  no  frothing  at  the  mouth  nor 
biting  of  the  tongue.  There  was  cold  perspiration  on  the  face, 
forehead  and  chest.  Any  effort  at  opening  the  eyelids  or  the 
jaws,  or  attempt  at  swallowing,  brought  on  the  most  violent 
convulsions,  which  were  of  a  distinctly  clonic  character.  No 
complete  muscular  relaxation  was  noticed  even  in  the  intervals, 

I  put  thirty  grains  of  hydrate  of  chloral,  and  the  same  quantity 
of  bromide  of  potash  dissolved  in  IJ  ounces  of  water  into  the 
rectum.  The  introduction  of  the  nozzle  of  the  syringe  into  the 
anus  brought  on  violent  spasms  ;  so  I  waited  till  the  paroxysm 
passed  off,  and  then  gently  pushed  the  piston  home.  The  injec- 
tion was  fortunately  retained.  Then,  taking  advantage  of  a 
quiet  interval,  I  slipped  in  a  wooden  gag  between  the  molar  teeth 
and  tried  to  pass  the  stomach  pump.  No  sooner  had  the  end  of 
the  tube  touched  the  pharynx  than  the  most  fearful  spasms 
threatening  to  kill  the  patient  outright  came  on,  and  the  jaws  set 
so  firmly  as  to  crush  the  wooden  gag  and  bite  off  tlie  tube  of  tiie 
stomach  pump.  The  patient  was  next  put  deeply  under 
chloroform,  and  the  bit-off  end  of  the  tube  was  removed.  A 
second  tube  was  fortunately  soon  available.  The  contents  of 
the  stomach  were  drawn  off  and  found  to  consist  only  of  three 
ounces  of  a  slightly  turbid  liquid,  having  a  few  flakes  of  mucus 
in  it,  there  being  no  trace  of  food  of  any  kind.  This  liquid 
was  subsequently  analysed,  and  gave  all  the  reactions  of  strych- 
nine. Two  ounces  of  Cdndy's'fluid  with  four  of  water  were 
put  into  the  stomach  with  a  flute-key  pump,  and  the  fluid  well 
agitated  by  working  the  pit  ton  up  and  down.    The  Btomach 
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was  tlien  moderately  distended  with  water,  the  fluid  was  again 
well  stirred  up  and  then  pumped  out.  The  fluid  c^ime  out  quite 
discoloured,  'i'he  washing  was  repeated  with  large  quantities  of 
diluted  Condy's  fluid  1  in  8,  till  tiie  fluid  came  out  with  the 
usual  pink  colour.  The  stomach  was  then  washed  out  with 
plain  water.  A  solution  of  two  drachms  of  Condy's  fluid  in 
two  ounces  of  water  was  then  pumped  in  and  left  in.  The 
washing  out  with  plain  water  at  the  last  was  to  make  sure  that 
only  a  certain  known  quantity  of  permanganate  of  potash  were 
left  in  the  stomach.  The  whole  process  took  a  little  over  half 
an  hour,  duiing  which  the  patient  was  under  chloroform.  On 
completion  of  the  washing  thirty  grains  each  of  the  hydrate  of 
chloral  and  bromide  of  potash  were  injected  into  the  rectum. 

Patient  recovered  from  chloroform  in  four  or  five  minutes, 
and  had  no  convulsions  for  two  hours,  when  they  commenced 
again.  She  had  six  comparatively  slight  fits  in  the  next  twenty- 
four  hours,  coming  on  after  gradually  increasing  intervals,  rang- 
ing from  one  to  three  hours.  These  were  met  by  rectal  injections 
of  bromide  and  chloral,  varying  in  doses  twenty  to  ten  grains  of 
each.  The  total  quantity  of  chloral  and  bromide  used  in  twenty-four 
hours  was  150  grains  of  each,  of  which  forty  grains  each  were 
by  mouth  when  deglutition  became  possible  after  fourteen  hours, 
the  rest  being  by  the  rectum.  Whiffs  of  chloroform  were 
also  given  at  times. 

Patient  passed  sis  ounces  of  urine  at  6J  p.m.,  and  had  a 
stool  consisting  of  mucus  at  7  p.m. 

Alimentation  was  by  rectum  for  fourteen  hours,  and  consisted 
of  two  or  three  ounces  of  milk  with  an  ounce  of  Mrand's  essence 
of  chicken  every  two  or  three  hours.  After  fourteen  hours  patient 
could  swallow  very  small  sips  of  iced  milk. 

Second  day — Had  three  slight  and  three  rather  violent  fits. 
Intervals  getting  longer. 

Total  quantity  of  bromide  used  (  by  mouth)  on  this  day  was 
seventy  grains,  and  of  chloral  there  were  fifty  grains  used. 

Third  day. — Four  slight  spasms. 

Cidoral  used  ...  ...  30  grains. 

Bromide  ...  ...  50  ,, 

Fourth  day. — No  spasms.    Only  slight  reflex  irritability. 

Cliloral  used  ...  ...  nil. 

Bromide  ...  ...    40  grains  in  2  doses. 

Total  quantity  of  chloral  ...  220  grains. 

Total     „        „  bromide  ...  240  „ 

Temperature. — Rose  to  Og-S"  F.  on  the  first  day,  but  fell  to 
normal  the  next  day  and  kf>pt  so  after  that. 

Remarks. — The  case  is  perhaps  worth  putting  on  record,  as 
the  use  of  strychnine  for  purposes  of  suicide  is  infrequent  iii 
India.  Strychnine-poisoning  in  India  is  generally  accidental, 
the  drug  being  mistaken  for  santonin. 

A  case  of  recovery  after  swallowing  on  an  empty  stomach 
ten  grains  of  a  drug  of  which  quarter  grain  is  the  minimum  fatal 
dose  IS  also,  perhaps,  noteworthy. 

With  regard  to  tlie  dose  of  potash  required  to  neu- 
tralize the  strychnine  inside  a  test  tube,  six  grains  of 
permanganate  will  do  little  more  than  neutralize  a  grain 
of  strychnine.  Of  course  the  quantities  required  in  a  given 
case  of  poisoning  wiU  be  more  than  this,  according  as 
the  stomach  was  empty  or  contained  organic  matter 
in  the  shape  of  undigested  food  particles. 

I  admit  that  in  this  case  chloral  and  bromide  were 
used  as  adjuncts  in  the  treatment.  Being  the  first  ease 
of  its  kind,  and  having  regard  to  the  severity  of  the 
symptoms,  I  did  not  feel  justified  in  withholding  these 
drugs  for  experimental  purposes. 

Belladonna.—  Next  as  regards  belladonna :  I  have  had 
no  cases  in  human  subjects,  but  I  have  experimented 
with  animals.  Five  grains  of  permanganate  of  potash 
will  neutralize  a  grain  of  atropine  in  a  test  tube.  Mix- 
ture of  this  description  given  slowli/  to  a  young  cat  in 


the  course  of  two  hours,  mixed  with  milk,  proved  inert, 
no  effect  being  noticed  on  the  pupils,  nor  were  there 
any  other  visible  symptoms,  the  animal  remaining 
healthy  for  the  next  three  days.  The  animal  was  kept 
fasting  for  a  day,  after  which  it  was  given  half  a  gram 
of  atropine  in  some  milk.  In  four  minutes'  time  the 
pupils  dilated  widely.  Three  minutes  later  the  animal 
begad  to  pant  visibly  and  had  a  staggering  gait.  It  was 
then  seized,  and  four  hypodermic  injections  (to  make  up 
2^  grains  of  the  permanganate)  were  put  into  differ- 
ent parts  of  the  body  at  intervals  of  an  hour,  while  the 
stomach  was  rapidly  washed  out  with  a  No.  7  solt 
catheter  and  a  glass  syringe.  The  animal  remained  dull, 
dazed  and  panting  for  thi'ee  days,  after  which  it  seemed 
to  regain  its  norrdal  state,  though  its  gait  remained 
slow  for  days  afterwards,  and  the  pupils  did  not 
contract  till  eighteen  days  after.  This  experiment  has 
been  repeated  twice  under  the  same  circumstances  and 
with  the  same  results.  If  however  the  washing  of  the 
stomach  is  delayed  longer  than  twenty  minutes  the 
animal  dies,  as  in  the  case  of  a  cat  which  had  been 
given  a  grain  of  atropine  and  was  not  washed  out  till 
twenty-five  minutes  after. 

I  am  conscious  that  these  experiments  are  very  far 
from  being  convincing,  so  far  as  the  human  subject 
is  concerned.  But  perhaps  they  point  to  the  possibility 
of  giving  good  results  if  tried  in  a  case  of  belladonna 
poisoning  in  man. 

Dha  tura.  —I  have  had  no  opportunities  of  trying  this 
treatment  in  cases  of  dhatura  poisoning.  Nor  have 
I  experimented  in  this  direction.  But,  by  analogy, 
what  is  true  of  belladonna  ought  to  prove  true  of  dha- 
tura,  which  is  a  poison  very  widely  used  throughout 
India.  Of  course  the  form  in  which  this  drug  is 
administered  makes  it  difficult  for  the  permanganate 
to  permeate  the  poison  readily.  But  prolonged  soakage 
with  the  diluted  Condy^in  the  stomach  may  be  expect- 
ed to  effect  some  good. 

Ptomaims. — If  it  is  true  that  ptomaines  are  cada- 
veric alkaloids,  indistinguishable  in  their  chemical  and 
physiological  properties  from  alkaloids  derivec"  from 
vegetables,  the  oxidising  properties  of  permanganate 
of  potash  ought  to  have  the  same  effect  on  them  as  it 
has  on  morphia,  strychnia,  etc.  Now  that  cases  of 
ptomaine  poisoning  are  frequently  cropping  up  in 
medical  and  medico-legal  literature,  I  beg  to  throw  in 
the  suggestion  of  the  use  of  permanganate  of  potash 
in  these  cases.  It  may  well  be  administered  in  pill- 
form  (one  to  three  grains)  preceded  by  an  emetic. 

Summary. — To  sum  up :  Having  regard  for  the 
facts  here  set  forth,  I  beg  to  submit  that  a  fair  case 
has  been  made  out  for  the  proposition  that  a  wider 
trial  of  the  permanganate  of  potash  in  cases  of  poison- 
ing by  morphia,  strychnia  and  atropia,  possibly  dha- 
turine  and  other  alkaloids,  as  well  as  the  cinide  drugs 
which  yield  these  alkaloids,  shoald  be  made.  I  beg  to 
append  a  few  practical  hints  as  to  the  use  of  the 
ding : — 

I. — It  be  made  a  rule  in  the  cases  detailed  above 
that  the  washing-out  of  the  stomach  be  not  commenced 
with  hot  water  as  usual,  but  with  hot  water  having  in 
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solution  some  permanganate  of  potash.  The  use  of 
plain  hot  water  may  assist  in  the  absorption  of  the  very 
poison  we  want  to  eliminate,  by  bringing  the  poison  into 
a  state  of  more  complete  solution  ;  and  the  time  required 
for  the  complete  washing-out  of  the  stomach  favour- 
ing the  absorption.  If,  however,  there  were  some 
])ermanganate  of  potash  in  the  water  ready  to  attack 
the  posion  and  to  neutralize  it,  as  it  comes  into  solution, 
this  danger  is  avoided. 

II.  — The  washing  must  be  continued  not  merely  till 
all  visible  solid  matter  is  absent,  but  till  the  fluid  re- 
turns in  its  usual  pink  colour  time  after  time.  Large 
quantities  of  Coudy  have  been  used  in  this  way.  I  have 
<ised  six  to  eight  ounces,  largly  diluted,  for  washing 
purposes  in  this  way,  with  the  best  of  results. 

III.  — After  the  washing  with  diluted  Condy  is  finish- 
ed, it  is  good  to  wash-out  with  plain  tepid  water,  so 
as  to  remove  all  the  permanganate,  and  then  to  put  in 
a  definite  quantity  of  the  antidote  to  counteract  any 
poison  that  may  have  remained  in  the  stomach,  or  pass- 
ed down  into  the  intestines,  or  may  get  eliminated 
into  the  intestinal  tract.  In  this  connection,  it  should 
be  remembered  that  six,  five  and  four  grains  of  the 
]>otash  will  neutralize  a  grain  of  strychnine,  atropine  and 
morphine,  respectively,  inside  a  test  tube.  The  quantities 
of  Condy  used  in  washing-out,  and  the  quantity  of  per- 
manganate to  be  left  in  the  stomach  and  repeated  as 
required,  wUl  have  to  bear  some  ratio  to  these  figures. 

IV.  — The  concomitant  treatment,  appropriate  to  each 
case,  should  not  be  neglected  ;  and  the  permanganate 
of  potash  treatment  shoidd  be  looked  on  only  as  a 
valuable  adjunct. 


DISCUSSION. 

K.  K.  Soshi  (Bhopal)  remarked  that  he  liarl  bail  sixty  cases  of 
datura  poisoning  at  the  Prince  of  Wales'  Hospital,  Bho^ial,  last 
year.  They  used  to  come  in  groups  of  8,  10,  and  12  ;  the  poison 
having  been  administered  in  public  places,  and  they  were  l)rought 
in  by  the  police,  eight  to  ten  hours  after  the  administration  of  tlie 
drug.  They  were  then  quite  stupid  with  widely-dilnted  pupils 
and  not  able  to  speak — throat  dry.  He  wasiied  out  the  stomach 
with  tepid  water,  gave  1.5  minims  of  tincture  opii  by  the  stomach, 
and  repeated  it  after  four  hours  if  necessary.  Also  a  hypodermic 
injection  of  morphia  was  given  at  the  commencement.  As  a  rule 
they  came  to  their  senses  partially  after  six  hours,  or  at  latest 
four  hours  iifter  a  necond  dose  of  15  minims  of  tincture  of  opium. 
He  thought  opium  was  the  proper  remedy  for  datura  poisoning. 

R,  N.  Roy  (Calcutt^i)  remarked  that  Dr.  Sarbailhikari  had  had 
recourse  to  other  potent  measures,  as  artificial  respiration,  galvan- 
ism, and  coffee,  besides  tiie  permanganate  of  polasli,  Also 
tiiat  the  author  advocated  the  washing  out  of  the  stomach  with 
the  s  It  until  the  washings  presented  the  bright  colour  of  per- 
ii.anganate  solution,  and  thus  indicated  that  the  stomach  was 
free  from  organic  matter  ;  in  fact  it  was  an  efficient  washing-out 
of  the  stomach. 


A  NOTE  ON  SOME  CASES  OF  POISONING 
BY  SCOPOLIA  LURIDA. 

BY  A.  MAGNA  B, 
f^nrgn.-Caiitain,  I.  Xl.  .S. 

Believing  that  few,  if  any,  cases"  of  poisoning  due 
to  this  plant  have  yet  been  recorded,  and  in  view  of 
the  possibility  of  an  occurrence  of  the  same  kind  as 


that  which  I  am  about  to  relate  under  similar  circum- 
stances, I  am  led  to  think  it  worth  while  to  give  the 
following  account  of  an  incident  that  occurred  during 
the  Black  Mountain  Campaign  of  1891,  and  to  furnish 
a  description  from  notes  made  at  the  time  of  a  series 
of  serious  symptoms  that  rapidly  supervened  after  the 
leaves  and  succulent  stalks  of  Scopolia  Inrida  had  been 
eaten  by  mistake  for  a  very  similar  and  quite  harmless 
plant  known  to  Gurkhas  as  tambaku  sag  or  taringa. 

It  seems  to  be  an  accident  that  migiit  well  happen 
again,  for  from  the  account  of  the  men  who,  deceived 
by  its  similarity  to  the  herb  which  they  are  accustomed 
to  gather  and  eat  with  their  food  in  their  native  hills 
of  Nepal,  partook  of  the  plant  in  question  and  were 
poisoned,  there  is  a  very  great  resemblance  between 
the  two. 

On  the  night  of  May  20th,  1891,  I  was  summoned  by 
the  hospital  assistant  of  my  regiment  then  in  camp  at 
Seri  on  the  Black  Mountain,  to  the  lines  of  No.  5 
Company  Gurkhas,  being  told  that  seven  or  eight  men 
were  lying  in  various  degrees  ot  delirium  and  uncon- 
sciousness, which  had  come  on  shortly  after  they  had 
eaten  their  evening  meal.  On  reaching  the  tents,  I 
found  a  havildarand  seven  men,  all  Gurkhas,  sufferi'no- 
from  a  series  of  symptoms,  which  were  very  distinctive 
of  belladonna  poisoning,  viz.,  marked  dilatation  of  pupils, 
a  feeling  of  constriction  in  and  dryness  of  the  throat,  a 
peculiar  variety  of  fussy  delirium  with  hallucinations, 
and  loss  of  the  power  of  co-ordination  in  the  lower  ex- 
tremities. Ascertaining  that  all  had  eaten  the  leaves  and 
stalks  of  a  plant  they  called  tambaku  sag,  which  bad 
been  given  them  by  some  men  of  their  own  companv  on 
picquet  some  1,500  feet  higher  up  the  hill,  where  they 
had  that  afternoon  been  to  visit,  I  examined  at  OBce  a 
specimen  of  the  plant  lying  near,  and  from  a  certain 
resemblance  of  the  leaf  to  that  of  belladonna  and  that 
of  the  symptoms  to  those  of  belladonna  poisoning,  I  first 
thought  it  might  be  a  variety  of  that  plant,  and  after 
giving  each  man  60  grains  of  zinc  sulphate,  which 
produced  emesis  in  every  case,  I  administered  morphine 
hypoderinically  to  the  two  worst  cases  and  had  all 
taken  to  the  nearest  field  hospital.  Arrived  there,  the 
next  three  hours  were  employed  in  giving  ammonise  carb. 
to  produce  emesis,  and  in  then  keeping  the  men  constantly 
moving.  This  treatment  answered  very  well,  and  by 
2-30  A.M.  all  were  in  a  condition,  which  per- 
mitted of  their  being  put  into  tents,  a  careful 
watch  being  maintained  upon  them.  Tlie  bavildar, 
who  throughout  seemed  least  affected,  returned  to  the 
regiment  next  day  and  the  remaining  seven  men  the 
day  following.  I  examined  all  on  the  day  on  which  they 
returned  to  the  regiment,  and  found  they  were  still 
suffering  from  various  degrees  of  dilatation  of  the 
pupils,  inability  to  accommodate  and  giddiness.  All  these 
symptoms,  however,  entirely  disappeared  in  a  day  or 
two,  and  the  men  were  sent  back  to  duty.  Their 
symptoms  from  the  beginning  and  more  in  detail  were 
as  follow  : — Some  15  minutes  after  first  eating  the  herb 
they  said  that  they  begaa  to  experience  a  feeling  of 
constriction  in  and  dryness  of  the  throat,  soon  amount- 
ing to  an  inability  to  swallow,  rapidly  succeeded  by  a 
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sense  of  muscular  weakness  and  tremors  so  marked 
that  they  found  themselves  without  sufficient  stietigth 
to  continue  breaking  and  eating  their  chapatties  ;* 
giddiness  and  inability  to  stand  upi'ight  was  next 
experienced,  and  finally  the  condition  of  delirium 
and  semi-consciousness  supervened  in  which  I  found 
them.  To  this  it  may  be  added  by  way  of  fuller 
description  that  most  of  them  were  unable  to  answer 
when  spoken  to,  and  those  who  could  had  for- 
gotten their  own  names.  Some  lay  on  the  ground  in 
a  dazed  condition,  others  sat  up  constantly  making  fid- 
getting  movements  with  their  fingers,  picking  up  small 
particles  of  sand  or  pebbles  from  the  ground,  or  ap- 
pearing to  be  searching  for  something  they  had  lost,  and 
occasionally  looking  up  with  a  half  vacant,  half-wild  ex- 
pression. In  none  was  there  anything  approaching  a 
state  of  collapse ;  the  pulse  was  good,  if  a  trifle  rapid  ;  in 
all  respiration  was  never  stertorous  ;  no  pain  was 
complained  of  save  the  dryness  of  the  throat  and  the 
painful  sense  of  constriction.  The  mouth  was  dry  and 
salivary  secretion  arrested.  They  exhibited  all  varieties 
of  gait,  from  trifling  unsteadiness  to  complete  loss  of 
control  over  their  lower  limbs. 

It  being  dark  and  all  quiet  in  camp  and  the  men  being 
together  their  condition  for  some  time  escaped  notice, 
and  it  was  not  until  nearly  three  hours  had  elapsed  after 
eating  the  herb  that  I  was  called  to  them,  it  seemed 
fortunate,  therefore,  that  their  condition  had  not  become 
more  serious.  Four  had  vomited  before  the  emetic  was 
given  them  ;  only  one  had  passed  urine  before  losing 
consciousness,  and  then  in  small  quantity  and  with  some 
amount  of  strangury.  I  very  much  regret  that  1 
am  unable  to  show  a  specimen  of  the  plant,  which,  how- 
ever, v/as  submitted  for  identification  at  the  time,  and 
presumed,  without  much  doubt,  by  an  experienced 
botanfst  to  be  Scopolia  Imida.  The  plant  grew  very 
locally  at  an  elevation  of  7,000  to  8,000  feet,  and 
occurred  rarely.  The  plant  for  which  it  was  mistaken 
is,  the  men  say,  very  similar  in  appearance,  and  is 
known  by  them  in  Nepal  as  taringa  or  tambaku  sag. 
There  is  said  to  be  this  important  difference,  viz.,  that 
the  stalk  of  tambaku  sag  is  hollow,  while  that  of 
Scopolia  lurida  is  certainly  solid  and  succulent ;  but, 
never  having  seen  the  plant,  I  am  unable  to  speak  with 
certainty  on  this  point,  and  had  I  thought  of  it  before,  I 
would  have  tried  to  procure  a  specimen  for  comparison, 
and  much  regret  that  the  interest,  if  any,  of  the  note 
should  be  so  greatly  lessened  by  the  want  of  specimens 
both  of  tambaku  sag  and  Srojyolia  lurida. 


DISCUSSION. 

D.  N.  Roy  (Calcutta)  said  that  Scopolia  lurida  was  a  new 
poison  brought  to  the  knowledge  of  the  profession.  It  was 
known  that  belladonna  grew  wild  on  the  Himalayas,  but  that  as 
Dr.  Macnab  had  given  the  altitute  a^  which  Scopolia  lurida 
grows,  »nd  also  its  botanical  ciiaracters,  we  had  no  reason  to 
think  that  it  was  belladonna. 


*  Chapatties  are  pancakes  made  of   flour  and  claritied  butter 


"SUI"  OR  NEEDLE  POISONING  IN  THE 
PUNJAB  IN  CATTLE. 

BY  G.  D.  HALL. 

This  method  of  poisoning  in  the  professional 
technology  of  the  poisoners  is  called  "  thakea,"  i.  e., 
bypake.  It  consists  of  introducing  under  the  skin  or 
other  parts,  such  as  tongue,  throat,  rectum,  and  in  female 
animals  in  vagina,  generally  of  small  pointed  solid 
bodies  like  spikes  called  "  suis "  or  needles.  These 
"  suis "  are  commonly  made  of  Abrus  precatorius 
(jequirity)  seeds  called  in  vernacular  "  ratti  "  or  "  lalri.  " 
These  are  commonly  used  by  jewellers  as  small  weights. 
To  the  fine  powder  of  these  seeds,  which  is  sifted  so 
as  to  remove  their  red  or  black  coverings  so  that  they 
may  escape  visual  detection,  water  is  added  to  bring 
it  to  the  consistency  of  a  paste.  Sometimes  the  seeds 
are  soaked  so  as  to  decorticate  them  easily.  The  paste 
thus  prepared  is  moulded  into  small  spikes  named 
"  suis."  These  are  then  exposed  to  the  sun  to  get  them 
dry  and  hard.  The  "suis  "made  in  the  above-quoted 
manner  are  found  generally  to  measure  from  1  to  li 
inches  in  length,  and  -i  or  ^  of  an  inch  in  diameter  at 
the  base.  Such  "suis"  are  also  made  with  arsenic. 
The  other  kinds  of  "  suis "  are  described  under  the 
heading  "  modes  of  poisoning."  This  kind  of  poisoning- 
is  commonly  observed  in  cattle,  and  very  rarely  in  hu- 
man beings.  A  uimals  are  generally  poisoned  by  low  caste 
persons,  such  as  sweepers  in  this  province,  for  the  sake  of 
their  hides  They  generally  poison  animals  without 
regard  to  their  value,  with  the  hope  to  get  two  or  three 
rupees  for  each  skin.  The  finest  and  fattest  animals 
are  generally  killed,  because  a  good  heavy  hide  brings  a 
few  annas  more  into  the  poisoner's  pocket  than  a 
hide  of  less  weight.  In  most  cases  sweepers  poison 
animals  in  order  to  clear  advances  of  money  which  they 
receive  for  this  purpose  from  leather  tradesmen,  but 
sometimes  the  act  of  poisoning  is  done  from  revenge  or 
spite.  In  this  country  loss  of  horned  animals  is  more  felt 
than  in  other  countries,  where  horses  are  used  for  till- 
age, because  here  horned  cattle  are  the  animals  which 
are  used  for  the  purpose  of  cultivation.  The  destruction 
of  cattle  in  this  way  has  been  found  in  son>e  cases  to 
bring  hardships  for  husbandmen.  This  subject  will  be 
briefly  described  here  under  the  following  heads  : — 

I.  Modes  of  poisoning.  11.  Symptoms.  III.  Treat- 
ment. IV.  Manner  of  examining  bodies  of  animals 
supposed  to  have  been  poisoned  by  suis.  V.  Nature 
and  identification  of  substances  generally  used  for  needle 
poisoning.  VI.  Statement  shewing  the  cases  of  needle 
poisoning  during  the  last  four  years,  viz.,  1890,  189  i, 
1892,  and  1893. 

/.  Modes  of  poisoniny. — The  ways  adopted  in  this 
province  for  poisoning  cattle  by  means  of  "  suis  "  are 
the  following  ;—  (1.)  The  most  common  method  is  as 
given  below.  Poisoners  generally  keep  small  "  suis  " 
made  of  ratti  wrapped  in  cotton  in  a  hollow  reed  about 
4  or  5  inches  long.  "When  they  require  to  use  it,  they 
fix  one  of  the  needles  in  a  small  cavity  at  the  end  of  the 
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reed  or  at  the  end  of  a  solid  stick  about  3  or  4  inches 
long  and  three-quarter  inch  thick.  It  is  sometimes  se- 
cured there  by  putting  around  its  base  a  small  quantity 
of  kneaded  flour.  After  the  needle  is  mounted  in  the 
way  above  described,  it  is  forcibly  thrust  into  the  skin 
or  other  easily  penetrable  parts,  such  as  tongue,  mouth, 
throat,  rectum,  or  about  genitals  in  the  female  animals. 
In  some  cases  more  than  one  blow  is  required  to  effect 
penetration,  because  more  than  one  puncture  is  observ- 
ed in  some  hides,  especially  those  of  buffaloes  sent  for 
examination  to  this  laboratory,  in  cases  in  which  pene- 
tration occurs,  half  an  inch  to  one  inch  of  the  solid 
"  sui "  breaks  off  and  remains  in  the  wound.  It  is  found 
that  ratti  paste  imtroduced  in  the  body  of  an  animal  in  the 
above-quoted  way  generally  causes  death,  though  given 
to  animals  in  food  hardly  proves  injurious.  2.  (a.)  The 
next  common  way  of  poisoning  subcutaneously  is  that  a 
poisoner  takes  a  painted  stick  about  a  foot  and  a  half  in 
length.  The  pointed  or  tapering  end  of  the  stick  is 
often  found  notched  in  order  to  assist  adhesion  of  a  paste 
generally  made  of  pounded  croton  seeds.  In  one  case 
croton  paste  was  found  to  have  hair  and  pounded 
charcoal  in  it.  It  is  usually  thrust  up  the  rectum 
in  order  to  penetrate  it.  It  causes  death  generally 
by  peritonitis  set  up  by  the  irritant  left  in  the  wound. 
(b.)  In  some  cases  the  stick  is  thrust  through  the  mouth 
into  the  throat.  It  then  produces  death  by  suffocation 
due  to  diffuse  inflammation  set  up  near  the  glottis. 
(3.)  In  other  cases  it  is  found  that  the  poisoners 
have  a  kind  of  awl  or  an  ordinary  big  sewing-needle 
tipped  with  poison,  with  which  they  wound  the 
tender  parts  of  an  animal  so  as  to  draw  blood. 
In  this  way  poison  comes  in  contact  with  the  blood, 
pervades  the  whole  system,  and  brings  on,  in  most 
cases,  the  poor  beast's  death.  (4.)  Another  method 
is  that,  with  an  ordinary  needle  or  cobbler's  awl,  a 
puncture  is  made  in  some  part  of  an  animal's  body 
and  a  "  sui  "  is  introduced.  (5.)  Sometimes  a  ball 
of  cotton  soaked  in  some  poison  is  fixed  at  the  end 
of  a  stick  and  thrust  into  the  rectum  or  vagina.  The 
ball  is  left  there  and  the  stick  is  withdrawn.  If  it  is 
thrust  with  force,  it  sometimes  makes  a  puncture  there. 
Such  balls  on  analysis  have  been  found  to  contain 
in  them  pounded  chillies,  madar  juice,  or  ratti  paste. 

II.  Symptoms. — Symptoms  observed  in  animals 
poisoned  in  the  ways  above  mentioned  vary  according 
to  the  parts  punctured  and  the  poison  used.  A  very 
small  quantity  of  poison  introduced  into  the  body  of  an 
animal  in  the  ways  above-quoted  generally  causes  death  ; 
for  example,  in  a  kid  1^  grain  of  powdered  ratti  paste 
introduced  subcutaneously  causes  its  death  in  50  hours. 

The  poison  in  some  of  these  cases  appears  to  act  as 
a  permanent  as  well  as  a  local  iri-itant,  causing  death  in 
periods  varying  in  different  cases.  At  the  seat  of  injury 
oedema  of  subcutaneous  tissues  is  observed,  if  the  punc- 
ture is  made  in  the  skin  ;  if  it  is  near  a  joint,  the  animal 
limps,  and  then  lies  down  and  seldom  leaves  the  place. 
If  the  tongue  is  punctured,  there  is  difficulty  in  swallow- 
ing, yellow  fluid  comes  from  the  mouth  and  nostrils,  and 
the  animal  refuses  food.  If  the  throat  is  punctured, besides 
frothing  at  mouth,  there  is  heard  a  rattling  noise  ;  the 


throat  is  found  smaller  and  the  breathing  is  heavy.  There 
is  generally  great  depression,  drowsiness,  and  exhaustion. 
The  period  of  death  which  has  been  reported  in  cases 
of  "  sui  "  poisoning  sent  here  for  analysis  varies  a  great 
deal.  For  instance,  in  a  case  from  Kawalpindi  received 
in  March  1890,  an  animal  which  was  punctured  in  the 
tongue  and  palate  died  in  28  hours.  Another  case  from 
Hazara,in  wnich  a  needle  is  said  to  have  been  thrust  in  the 
head  of  a  buffalo,  death  took  place  after  five  days.  In  a 
case  from  Hazara  received  in  January  1891,  an  animal  in 
which  a  puncture  was  made  in  the  tongue,death  took  place 
in  eight  days.  In  another  case  from  Shahpur,  received  for 
analysis  on  1 6th  October  1890,  a  puncture  with  slough 
was  observed.  The  animal  died  in  12|  days.  In 
another  case,  rfeported  from  Gurdaspur  in  1892,  in 
which  a  needle  was  found  in  the  neck  of  the  animal, 
death  occurred  in  15  days. 

III.  Treatment.  — ^eiore  a.  needle  softens  and  be- 
comes active  the  animal  may  be  saved.  It  can  be  felt 
as  a  small  hard  lump  under  the  skin  for  some  hours 
after  introduction.  The  spot  is  easily  recognised  by 
the  animal  shrinking  from  pain  if  it  is  pressed.  A  free 
incision  should  be  nK^de  in  the  skin  and  the  wound 
thoroughly  scraped  ^nd  washed  out.  In  cases  of 
rectal  and  vaginal  poisokiing,  attention  is  drawn  by  the 
irritation  about  these  parts.  The  poisoned  ball  of  cotton 
can  be  readily  taken  out  by  the  finger  or  hand.  There 
is  always  some  interval  before  the  dried  cotton  ball 
becomes  softened  and  active.  In  cases  where  a  needle 
is  inserted  in  the  mouth  and  tongue,  these  parts  should 
be  carefully  examined.  In  one  case  a  mare  worth 
Rs.  300,  belonging  to  Surgeon-Major  D.  St.  J.  D.  Grant, 
was  saved  by  extraction  of  a  needle  which  was  thrust 
into  the  back  of  her  tongue. 

IV.  Manner  of  examining  bodies  of  animals 
supposed  to  have  been  killed  by  needle  poisoning. — 
When  a  poisoned  animal  is  to  be  examined,  one 
should  very  carefully  look  for  a  puncture  or  punctures 
in  the  skin  or  other  parts.  In  buffaloes  they  are  readily 
seen,  but  with  difficulty  in  cows,  'i  he  skin  should  be 
thoroughly  washed.  The  punctured  portion  is  known  by 
redness  and  inflammation  in  and  about  it,  and  watery  or 
bloody  fluid  oozing  from  it.  If  a  dark  or  white  body, 
i.e.,  an  entire  needle  or  a  portion  of  it  is  seen  in  it,  it 
should  be  carefully  kept  for  examination.  If  no  punc- 
ture is  visible  in  the  skin,  the  mouth,  rectum,  and  genital 
organs  in  female  animals  should  be  searched,  and 
if  any  foreign  substance  is  found,  it  should  be  preserved 
for  analysis. 

V.  Nature  and  identification  of  substances  generally 
used  for  needle  poisoning. — The  ratti  seeds  of  which 
"  suis "  are  generally  made  can  easily  be  identified. 
The  varieties  are  black,  white,  and  red.  If  a  powder 
of  them  is  sent  for  examination,  then  they  can  be 
recognised  by  the  fragments  of  cortex.  The  composition 
of  "suis"  made  of  ratti  is  indicated  by  means  of 
the  microscope  and  physiologically.  The  cells  of  ratti 
seed  have  a  peculiar  appearance.  They  have  very 
thick  walls,  through  which  processes  of  {  rotoplasm  pass 
from  the  interior  of  one  cell  to  that  of  the  next  one. 
These  can  be  compared  with  a  specimen  freshly  prepared 
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in  a  laboratory.  If  croton  paste  is  used,  it  is  distin- 
guished by  washing  with  ether  ;  by  allowing  the  ether  to 
evaporate  spontaneously,  an  oil  is  obtained  which  blisters 
the  skin.  Arsenic  is  known  by  Reinsch's  and 
other  tests,  and  aconite  physiologically.  For  madar 
juice  there  is  no  chemical  test  ;  it  is  known  by  its  physi- 
cal appearance  and  physiological  effects. 

The  crime  of  cattle  poisoning  by  means  of  "  suis  "  is 
very  common  in  this  province,  as  is  shewn  by  the  state- 
ment overleaf. 

JSote. — It  would  not  be  out  of  place  to  mention 
here  that  a  case  of  poisoning  by  needle  in  a  human 
being  was  brought  to  notice  in  November  1898. 

This  occurred  at  Pindi  Gheh  in  the  Rawalpindi  dis- 
trict. A  woman  by  the  name  of  Mussamat  Bukht 
Nur,  about  HO  years  old,  was  said  to  have  been  wounded 
by  a  poisoned  "  sui "  (big  needle)  near  her  right 
breast.  On  examining  her,  there  was  found  a  wound 
near  her  right  breast  about  the  size  of  a  four-anna  bit. 
She  suftered  from  cough,  pain  in  and  around  the 
injured  spot :  afterwards,  from  delirium,  stertorous 
breathing,  collapse,  coma,  and  death.  She  lived  eight 
days  after  the  infliction  of  the  wound  with  the  "  sui." 

Post-mort<^m  appearance. — The  injured  spot  was 
found  to  have  turned  into  an  ulcer,  almost  filled  up. 
The  skin  around  it  was  oedematous.  The  internal 
examination  showed  congestion  of  the  brain  membranes 
and  of  left  lung.  Right  lung  was  found  consolidated. 
Pericardium  was  full  of  liquid,  heart  flabby,  and  large 
ante-mortem  clots  were  observed  in  it.  Stomach  was 
empty.  Hsemorrhagic  spots  were  observed  under  the 
mucous  membranes  of  stomach  and  intestine.  The 
Assistant  Surgeon,  under  whom  the  case  under  refer- 
ence was,  taking  into  consideration  the  symptoms  and 
posf-OToW6?n  appearances,  concluded  that  it  was  probably 
a  case  of  blood  poisoning.  The  chemical  analysis  of 
the  piece  of  skin  and  of  subcutaneous  tissues  from  the 
front  of  the  chest  where  "  sui "  was  said  to  have  been 
thrust  did  not  give  any  evidence  of  the  use  of  any 
particular  poison,  but  an  extract  prepared  from  it  when 
injected  into  a  frog  caused  its  death  by  paralysis  within 
three-quarters  of  an  hour. 


A  REMARKABLE  CASE  OF  QUININE 
POISONING. 

BY   A.    E.ROBERTS,    M.  B., 
Surgeon-Capt.,  I.  M.  S. 

As  far  as  I  can  ascertain  the  subject  of  poisoning  by 
quinine  has  not  received  mnch  attention  irom  medical 
authors, — at  any  rate  I  have  not  been  fortunate  in  my 
researches  into  medical  literature  in  obtaining  light  and 
leading  upon  this  subject.  I  am  therefore  impelled  to 
put  the  following  case  on  record  as  one  of  remarkable 
interest  in  many  ways. 

Mrs.    Eurasian,         married,  no  children, 

in  comfortable  circumstances,  had  always  enjoyed  good 
general  health,  but  had  been  troubled  for  nearly  two 
years  with  menorrhagia  associated  with  slight  uterine 
retroflexion.    This  local  trouble  had  been  temporarily 


overcome  by  treatment,  and  she  had  normal  periods  for 
three  months,  when  at  noon  on  a  certain  day  in 
November  1  89.3  1  was  suddenly  summoned  to  her  bed- 
side, as  she  was  declared  to  be  dying.  On  my  arrival 
1  heard  that  she  had  swallowed  a  very  large  dose  of 
sulphate  of  quinine  an  hour  or  so  before,  and  from  the 
evidence  available,  which  I  carefully  and  critically 
weighed,  I  believe  the  quantity  to  have  amounted  to 
about  six  drachms.  There  is  no  doubt  in  my  mind  that 
she  managed  to  swallow  fully  five  drachms,  and  there 
were  traces  of  a  little  in  the  vessel  from  which  she 
drank  it,  and  on  her  lips,  at  the  time  I  first  saw  her. 

She  was  lying  upon  her  bed  totally  unconscious — 
an  inert  paralysed  mass.  The  whole  surface  of  her 
body  was  deadly  cold  and  blanched,  or  rather  livid  ; 
her  temperature  (axilla)  95°,  breathing  almost  imper- 
ceptible, shallow,  slow  ,  pulse  45,  thin  and  small.  Her 
eyes  were  closed,  pupils  considerably  dilated,  no  response 
to  light  ;  tendon  reflexes  not  obtained,  no  response  to 
external  stimuli  ;  and  save  that  she  at  long  intervals 
uttered  a  low  groan,  she  appeared  to  her  friends  to 
be  dead.    My  own  anticiiiations  were  not  cheerful. 

There  was  little,  if  any,  change  in  her  condition  for 
several  hours,  during  which  she  vomited  "  coffee- 
ground  substance  "  several  times.  Indeed  definite  and 
obvious  signs  of  rallying  were  deferred  until  the  early 
hours  of  the  next  day,  and  it  was  then  ascertained 
that,  in  addition  to  slight  deafness,  she  was  "  stone 
blind,"  even  to  total  non-appreciation  of  strong  sun- 
light. The  deafness  gave  no  trouble  ;  perfect 
hearing  was  restored  within  a  week  with  the  gradual 
return  of  general  functional  activity,  but  it  was  long 
ere  all  traces  of  the  tremendous  shock  to  the  general 
system  had  disappeared,  and  doubtless  the  demoraliza- 
tion induced  by  the  blindness  and  the  terrible 
circumstances  served  to  accentuate  the  profound 
debility. 

I  have  said  that  at  first  the  pupils  were  widely  and 
equally  dilated,  and  did  not  respond  to  the  stimulus 
of  light  ;  the  blindness  was  the  dense,  uncompromis- 
ing darkness  of  atrophy.  It  was  not  until  48  hours 
had  elapsed  that  I  found  an  opportunity  of  usii.g  the 
ophthalmoscope,  and  the  picture  I  obtained  was  definite 
and  well  marked.  There  was  a  blur  or  haze  over  the 
whole  perceptible  retinal  field,  there  was  a  distinct 
deepening  of  colour  (congestion),  especially  concen- 
trated in  the  macula  ;  the  discs  were  not  definitely 
altered  in  colour,  but,  if  anything,  perhaps  also  of  a 
slightly  deeper  tint  than  normal.  (I  speak  vnder 
reserve,  as  I  am  not  very  familiar  with  the  exact 
shade  of  the  Eurasian  disc),  but  hazy  and  with 
ill  defined  margins.  I  can  think  of  nothing  more 
suggestive  as  an  indication  of  the  impressions  I 
received  during  the  first  examinations  than  a  rather 
highly  colored  and  crude  water-colour  sketch  which 
had  been  very  slightly  smudged,  perhaps  I  may 
call  it  "  smoky,"  so  that  the  contours  of  the  vessels  were 
blurred  and  not  well  defined.  However  this  stage 
was  of  short  duration.  The  tint  of  congestion  and  the 
blur  alike  disappeared,  and  in  a  week  from  the  onset,  I 
began  to  fear  that  optic  atrophy  would  close  the  scene, 
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The  retinal  vessels,  both  veins  and  arteries,  became  well- 
defined  and  contracted,  and  the  optic  discs  became 
distinctly  pale  ;  the  pupils  remained  widely  and  equally 
dilated  and  insensible  to  light.  I  made  frequent  and 
regular  examinations,  but  my  powers  of  observation  did 
not  avail  to  detect  any  very  decided  change  in  the 
ophthalmoscopic  appearances  during  a  period  of  quite 
three  months.  The  general  retinal  ischsemia  and  disc 
pallor  did  indeed  quickly  become  decided,  and  remained 
thus  with  no  perceptible  change  for  about  six  weeks, 
when  a  very  slight  improvement  set  in,  but  at  the  end 
of  three  months,  the  condition  was  much  the  same 
as  previously  described  at  the  end  of  the  first  week, 
after  the  primary  congestion  passed  off.  During  the 
fourth  and  fifth  month  a  certain  distinct  but  small 
improvement  could  be  noted  at  considerable  intervals, 
but  when  I  left  my  charge  for  six  months  leave,  the 
retinal  ansemia  was  still  the  notable  objective  sign,  the 
disc  having  fairly  regained  its  normal  tint.  So  far 
for  the  objective  signs.  As  regards  the  subjective  1  may 
briefly  add  the  foil  wing  particulars  : — 

The  absolute  "  stone  blindness  "  lasted,  I  believe,  for 
fully  two  weeks  ;  the  first  perception  after  that  was  the 
flash  of  light  from  the  ophthalmoscopic  mirror,  but 
there  was  no  perception  of  external  objects  until  the 
third  or  fourth  week,  when  certain  things,  a  small  bright 
metal  timepiece,  the  looming  figure  of  an  individual,  were 
seen  at  a  distance  of  four  to  eight  yards.  This  distant 
vision  was  a  marked  feature  of  the  case  for  two  or  three 
months,  and  though  it  gradually  gained  in  distinctness 
of  outline  and  detail,  was  a  blurred  impression  on  a 
dim  and  hazy  background.  A  noticeable  point  during- 
the  fourth  week  also  was  her  perception  at  a  distance 
of  dark  linear  objects,  e.g.^  the  parallel  beams  of  the 
roof  of  the  bungalow,  and  the  cross  bars  of  the 
windows  in  the  doorways.  Here  also  the  definite 
objective  points  were  lost  in  an  indefinable  haze.  It 
was  somewhat  surprising  that  she  could  occasionally 
read  the  dial  of  the  clock  before  mentioned,  at  four  or 
five  yards  distance,  but  could  distinguish  no  neighbouring 
object.  Color  blindness  was  marked  from  the  first, 
but  about  the  sixth  week  she  noted  the  dark  blue  of 
my  necktie  ;  red  and  yellow  were,  and  are  still,  best 
distinguished.  From  the  six^h  to  the  eighth  week  on- 
ward, with  occasional  relapses,  synchronous  with  a 
return  of  the  menorrhagia,  and  other  disturbances  of 
the  general  health,  she  gained  ground  in  all  points 
very  slowly  but  surely,  and  in  April  last  she  could 
write  a  letter  and  read  large  type, — the  effort  being 
exhausting  to  her  visual  faculty,  and  consequently 
not  persevered  in.  At  this  stage  1  lost  sight  of  the 
case  owing  to  my  departure  on  leave,  but  I  have 
recently  heard  from  my  patient  that,  although 
much  better  in  most  respects,  there  is  much  left 
to  be  desired  in  her  visual  powers  ;  she  gets 
about,  reads  and  writes,  uses  her  mirror  satisfactorily 
for  toilet  purposes,  but  her  color  vision  is  defective, 
red  and  yellow  being  still  most  easily  distinguished 
and  these  at  a  distance,  nearness  of  approach  causing 
objects  to  appear  black  ;  the  general  hazy  blur  of  the 
background  of  the  visual  field  being  also  a  trouble  to  her. 


I  would  remark,  in  conclusion,  on  the  likeness  of 
the  early  symptoms  to  embolism  or  hfemorrhage  into 
the  disc,  but  this  is  of  course  contra-indicated  by  the 
bilateralism  and  the  very  considerable  recovery,  not 
to  mention  the  absence  of  ophthalmoscopic  evidence. 
Further,  I  think  it  will  be  allowed  that  in  view  of  the 
evidence  furnished  by  Laveran  ("  Paludisme  ")  of  the 
very  general  fatal  effect  of  doses  of  quinine  smaller 
than  that  consumed  in  this  case,  my  patient  has  not 
j)aid  a  dear  price  for  her  life.  The  fact  that  she  was 
frequently  losing  considerable  quantities  of  blood  by 
menorrhagia  probably,  I  think,  militated  against  heV 
more  speedy  recovery,  and  the  fact  that  she  has  since 
undergone  the  operation  of  curetting  with  satisfactory 
results  would  encourag-e  the  hope  of  ultimate  recovery. 
I  would  assure  anyone  who  has  to  treat  a  similar  case 
of  my  sincerest  sympathy  ;  it  was  certainly  a  great 
anxiety  to  me  throughout,  not  perhaps  more  in  the 
first  days  of  deathlike  collapse  than  in  the  long  and 
weary  weeks  of  waiting  for  light, 

CERTAIN  FACTS  REGARDING  THE  POISON- 
LORE  OF  THE  HINDUS. 

BY  N.  SUBRAMHANTA  AIYAR,  M.A.,  M.B.C.M. 

1.  Introduction. — The  object  of  this  paper  is  to 
place  before  such  a  distinguished  assembly  as  the  one 
I  have  the  honour  of  addressing  to-day,  certain  facts 
regarding  toxicology  as  understood  by  the  early 
Hindus  and  as  ascertainable  from  their  writings.  There 
does  not  appear  to  have  been  any  systematic  text- 
books of  poisons  written  on  the  lines  of  modern 
European  books  on  that  subject,  nor  does  the  study  of 
poisons,  their  symptoms,  their  diagnosis  and  their 
subsquent  detection  seem  to  have  received  any  special 
attention.  1  propose  to  consider  this  subject  under  the 
following  headings  : — 

II.  — Bibliography. —  The  more  important  Sanskrit 
books  dealing  with  the  subject  of  poisons  are  the 
following  : — 

(1)  .  AshtOcnqa-hridya.- — A  digest  prepared  bv  Vaha- 
tacharri  from  the  great  works  ofCharaka  andSasrutha, 
who  maybe  looked  upon  as  the  great  apostles  of  Hindu 
medicine. 

(2)  .  Hridaya-priya. 

(3)  .  Fishakris/ineeya,  by  Krishnachari. 

(4)  .  Vislia  Chandrica. 

(5)  .  Rasa-valli. 

(6)  .  Kouthuka-cliinthamani. 

(7)  .  Bhaisliajya-ratlinavali. 

(8)  .  Vishanarayaneeya,  by  Narayanachari. 

(9)  .  Vathsyayana-rahasya,  by  Vathsyayanachari. 

(10)  .  Rasa-rathnasamutchaya. 
{11).  liasa-manjari. 

III.  — Puranie  origin  of  visha  or  poison.— Once 
upon  a  time  J)ems  and  Asuras,  descendants  of 
two  sisters,  churned  the  milk-sea  with  a  view  to  get 
amritha  or  the  sweet  nectar  of  immortal  bliss,  as  a 
result  of  which  process  several  products  are  said  to 
have  been  ushered  into  existence.    The  first  product  so 
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evolved  was  a  huge  monstrous  figure,  which  was  consider- 
ed the  embodiment  of  evil,  just  as  the  nectar  they  were 
trying  to  get  was  the  embodiment  of  good.  This 
figure  was  looked  upon  as  the  incarnation  of  poison,  and 
was,  by  the  inter})osition  of  Brahma,  destroyed  and 
dissipated  into  a  number  of  small  particles,  from  which 
all  the  poisons  of  the  world  are  said  to  have  sprung. 
This  account  is  taken  from  Astanga-hridaya. 

Another  account  of  the  origin  of  poisons  is  mentioned 
in  the  book  called  £3 ridaya-priya  ;  but  both  these  accounts 
have  reference  to  the  churning  of  the  sea  and  the 
upi'ising  of  a  terror-inspiring  object,  which  disconcerted 
the  minds  of  the  Devas  and  the  Asuras  very  seriously, 
and  caused  great  grief  or  vishada  (Sanskrit  name  of 
grief) .  Hence  the  term  visha  began  to  be  applied,  so 
it  is  said,  to  all  substances  having  properties  similar  to 
the  one  that  caused  this  primeval  grief  or  vishadam. 

IV. —  Classlfiiation  and  Enumeration  of  Poisons. — 
Poisons  ai"e  of  two  kinds  : — 

{i.)    Sthahara — Immobile. 
(//.)    Jungama — Mobile. 

The  sthabara  poisons  are  those  fixed  to,  or  forming 
part  of,  the  soil  and  includes — 
A.    Vegetable  poisons. 
Mineral  poisons. 

The  jungama  or  mobile  poisons  are  the  animal 
poisons,  of  which  snake  venom  is  the  most  important. 
The  Sanskrit  books  on  poisons  deal  more  largely  with 
the  latter  class  than  with  those  that  fall  under  the  scope 
of  the  practical  toxicologist.  The  study  of  these 
poisons,  enshrouded  as  it  is  with  elaborate  accounts  of 
7na)ii/<raOTs,  incantations,  and  detailed  ceremonials,  is  too 
complicated  and  unwieldy  to  be  touched  upon  in  this 
paper.  In  this  connection,  it  may  interest  you  to  know 
that,  according  to  the  Hindu  books,  tiger's  tongue  and 
waxy  accumulation  of  the  ear  are  poisons  admitting  of 
no  antidotal  remedy.  But  I  shall,  in  this  paper,  con- 
fine myself  to  those  substances  which  were  recognised 
in  the  ancient  Hindu  books  as  poisons  in  the  sense  in 
which  they  are  understood  by  modern  European  writers. 

A.  Vegetable  poisons. — The  following  are  the  more 
important  : — 

1.  The  root  of  Fatsa  nabhi  (^Aconitum  nepalensis^. — 
This  is  a  rapidly  acting  poison. 

2.  The  root  of  Langali  ( Gloriosa  superha). —  It  is  a 
powerful  poison,  and  is  said  to  have  a  special  influence 
on  the  uterus.  It  is  believed  that  if  a  parturient  woman 
wears  this  root  in  contact  with  her  body,  delivery  is 
accelerated.   Antidote  for  poisoning — Ginger  decoction. 

The  root,  divested  of  its  deleterious  constituents  and 
properly  prepared,  is  reputed  to  be  a  great  remedy  for 
ascites. 

3.  The  seeds  of  Karaskara  {Strychnos  Niix  Vomi- 
ca).   Antidote —Jambul  seeds  [Eugenia  jamholanum^ . 

4.  The  root  of  Aralu  {Nerium  oleander).  Antidote — 
Cocoanut  milk. 

The   seeds   of   Oodalam  or   Cerbera  oodalum. 
Antidote  — Cocoanut  milk. 

6.  The  fruit  oi  Kaythaici  (Pandanus  odorat/sslmnf). — 
The  fruit,  if  eaten,  is  said  to  kill  some  people  and  make 
others  insane.    Antidote — Whey  administered  at  once. 


7.  The  seed  of  Thuravakam  {Hi/dnocarpus  ine- 
briansK — This  substance  produces  death  or  insanity. 
The  ashes  of  the  root  of  this  plant  mixed  up  in  an  oily 
preparation  is  said  to  be  an  excellent  remedy  for 
rheumatism  when  applied  locally.  Antidote  -  The 
Kathali  fruit  (Melastoma  melabathicnm)  and  black 
pepper  mixed  together.  The  oil  expressed  from  the 
seed  is  used  for  skin  diseases. 

8.  The  seeds  and  juice  of  Bhallathakam  [Semecar- 
pns  anacardium)  (marking  nut).  Antidote — Gentle 
a})erients  and  ginger  decoction  with  molasses. 

y.  The  fruit  and  milky  juice  of  Kampilliahan 
{Tahernamontana  crispa).—  It  produces  acute  irritation, 
excessive  vomiting  and  violent  purging.  Antidote — 
Salt,  whey  and  tamarind.  A  decoction  of  its  root 
bark  is  said  to  be  very  efficacious  in  diarrhoea  and 
dysentery. 

10.  The  milky  juice  of  Snidi-enpliorbia  (species). — 
It  acts  as  an  irritant  and  causes  vomiting  and  purging. 
Antidote — Powdered  gingelly  seeds  in  molasses. 

11.  The  fruit  of  (Citrullus  coloci/nthus^. — 
It  causes  violent  purging.  Antidote — Powdered  gingelly 
seeds  in  molasses.    It  is  a  good  remedy  in  ascites. 

12.  The  root  of  JS'aga-danti  [Croton  polyandrum) 
or  Jutropha  glauca  (Drury). —  It  causes  violent  purging. 
It  also  acts  as  an  ecbolic.  Antidote— Decoction  of 
thi'ikatvkii,  with  a  little  asafffitida  mixed  in  it. 
I'hrikatitku  includes  the  three  acrid  substances  :  ginger, 
round  pepper  and  long  pepper. 

Ii3.  The  seeds  of  Neervalam  [Croton  tiqliitm). — This 
substance  taken  in  sufficient  quantity  causes  death 
from  excessive  vomiting  and  purging.  Antidote — 
Fresh  lime-juice  and  butter  milk. 

14.  The  fruit  of  Koashatliaki  [Bignonia  scabrella). — 
Tremendous  vomiting,  as  if  the  bowels  would  come 
out,  is  said  to  be  the  symptom  produced  by  this  poison. 
AntiJote  — Dried  ginger  decoction  and  fresh  ginger 
juice. 

15.  The  root  of  Brassica  nigra  or  Sarshapa  (mus- 
tard) is  said  to  be  poisonous.  Antidote — Butter  or 
ghee. 

16.  —  Opium. — The  addition  of  oil  to  opium  is  said  to 
increase  its  poisonous  effects.  Antidote — Fresh  ginger 
juice  alone,  or  mixed  with  fresh  lime-juice  and 
sweetened  with  a  little  sugar.  It  is  mentioned  as  a 
great  remedy  for  diabetes  and  colics  of  sorts. 

17.  The  root  of  Chitliraka  {Plumbago  zcylanica). — 
This  is  a  virulent  poison,  and  is  said  to  produce  slough- 
ing of  the  bowels.  Given  to  a  pregnant  woman,  it 
produces  immediate  uterine  action.  Antidote — A  con- 
fection of  gingelly  seeds  in  molasses. 

18.  The  seeds  of  l)lnirdlioora  (l>atura  fatuosum). — 
This  substance  produces  mental  derangement  and 
sometimes  insanity  when  taken  in  sufficient  quantity. 
The  addition  of  any  spirituous  liquor  is  said  to  intensify 
its  effect.  Antidote — Expressed  juice  of  onions  and 
lotxis  flower. 

19.  The  root  and  milky  juice  of  Arkki  {Calotropls 
gigantea). — This  substance  shews  its  effects  on  the  brain, 
and  is  said  to  cause  insanity  in  some  cases.  Antidote — 
Gingelly  decoction.    The  root  of  this  plant  ground  up 
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in  milk  is  said  to  be  an  excellent  remedy  in  leprosy  and 
swellings  of  sorts. 

20.  The  oil  expressed  from  the  fruit  of  Ankolam 
(^Alangium  decapetalum) . — This  oil  is  said  to  cause  in- 
sanity and  other  grave  mental  disturbances.  Antidote  — 
The  fruit  of  Terminalia  chebula  (^Hareetaki).  The  root 
of  this  tree  is  said  to  be  a  good  antidote  for  snake  venom. 

21.  The  leaves  of  Kalanja  or  Cannabis  indica. — 
They  cause  when  eaten  great  mental  excitement. 
Antidote — Shower  bath. 

22.  The  hairs  growing  on  the  pod  of  Atmagupta 
(^Mucuna  pruriens) . — They  cause,  if  brought  in  contact 
with  the  body,  a  sense  of  burning  and  other  symptoms 
of  local  irritation.  Antidote  —  Local  application  of  a 
pigment  made  of  the  Kathali  fruit  (Melastoma  mala- 
baricum)  the  leaves  of  Ocymum  Sanctum  and  ghee. 

23.  fhe  root  of  Facha  [Acorus  balamus).- — The  root, 
taken  internally,  causes  insanity.  Antidote— Immediate 
administration  of  honey. 

24.  The  root  of  Vanasoorana  {Arum  gracile). — This 
root  causes  itchiness  of  the  body  and  general  swelling. 
Antidote— Immediate  administration  of  the  expressed 
juice  of  the  leaves  of  the  tamarind. 

B.  The  chief  mineral  poisons  mentioned  in  Hindu 
books  are  : — 

(1.)  Cinnabar.  (2.)  Arsenic.  (3.)  Sulphur.  There 
is  nothing  special  mentioned  under  the  above  heads, 
as  far  as  I  have  been  able  to  make  out. 

There  is  another  class  of  poisons  called  garavisha. 
These  may  be  called  compound  poisons — substances 
which  individually  are  quite  innocuous,  but  when  com- 
bined in  a  particular  manner  act  as  poisons,  thus  offer- 
ing an  analogy  to  chemical  combination  in  that  the 
result  produced  is  different  in  properties  from  the  mate- 
rials that  contributed  towards  the  making  up  of  that 
result.  As  examples  of  the  above  the  following  are 
mentioned  : — 

(1.)  The  flesh  of  a  bird  (vellipakshi)  fried  in  oil 
derived  from  the  fat  of  the  pig.  (2.)  Long  pepper  fried 
in  ghee,  in  which  fish  was  once  fried.  (3.)  Honey 
when  warmed. 

V. —  Object  and  Aims  of  Drugging. — The  purposes  for 
which  drugging  is  resorted  to  according  to  Hindu 
books,  are  the  following  : — 

1.  Akarshana  or  attraction,  i.e.,  to  attract  people  and 
make  them  available  for  certain  definite  purposes. 

2.  Sthamhhana,  i.e.,  to  stupefy  people  and  cause 
paralysis  of  all  activity  :  physical,  mental,  and  moral. 

'6.  Oof  cAafana,  I.e.,  to  work  up  the  mind  of  a  person 
as  to  make  him  run  out  of  a  particular  locality,  and  even 
after  dread  the  idea  of  returning  to  it. 

4.  Mohana,  i.e.,  to  cause  mental  derangement  in 
various  ways  and  to  different  extents. 

5.  Marana,  i.e.,  to  kill.    This  will  include  foeticide. 
There  are  various  books  on  Manthavada,  which  deal 

at  great  length  on  what  is  called  Vasheekarana  -  a  process 
by  which  one  is  enabled  to  bring  another  completely  under 
his  influence.  It  said  that  a  thilaka,  or  mark  on  the 
forehead,  with  a  preparation  into  which  the  root  of  the 
Madar  (Galotropis  gigantea),  butter  and  honey  enter, 
will  give  the    wearer    complete   mastery    over  the 


universe.  Several  similar  recipes  are  given,  but  it  is 
needless  to  say  anything  more  about  them,  as  they  are 
prima  facie  absurd  and  unreliable.  A  native  physician 
of  some  note  told  me  the  other  day  that  he  knows  of  a 
particular  root  which  has  the  power  of  abstracting 
disease  from  a  person  by  mere  contact,  and  of  trans- 
ferring the  disease  to  another  person  or  tree  by  a 
similar  contact.  In  certain  kinds  of  fevers,  he  says, 
he  has  tried  this  process.  The  root  is  first  tied  to  the 
body  of  the  patient  for  an  hour  or  so,  and  then  tied  to 
the  branch  of  the  moringa  tree  [Moringa  petry- 
gosperma),  the  patient  at  once  begins  to  improve  and 
the  tree  begins  to  die.  He  has  promised  to  repeat  them 
in  my  presence  as  soon  as  he  gets  hold  of  the  particular 
root,  which  he  says  he  has  ndt  been  able  to  find  for  some 
time.  This  informant  of  mine  is,  to  the  best  of  my 
belief,  not  one  that  indulges  in  lies  or  even  exaggerat- 
ed statements.  Hence  the  liberty  I  have  taken  of 
bringing  it  to  your  notice.  I  hope  to  take  an  early 
opportunity  of  trying  the  experiment,  and  I  shall 
then  publish  the  result.  He  learnt  this  from  his 
Guru  as  an  upadesa  or  inspiration,  and  is  prohibited 
from  publishing  it,  and  there  lies  his  safety. 

VI.  Abortion. — Certain  curious  methods  are  prescrib- 
ed for  inducing  abortion,  and  I  shall  simply  mention 
them: — (1.)  Internal  administration  of  the  seed  of  the 
oleander  prepared  in  butter.  (2.)  Exposing  the  uterus 
to  the  fumes  of  Nimbx  panchaka,  i.e.,  the  five  parts 
of  the  Neem  tree  :  root,  bark,  leaf,  flower  and  fruit. 
(3.)  Saffron,  red  earth  and  cardamoms  prepared  in  a 
special  way  and  taken  is  said  to  cause  abortion  in  four 
days.  (4.)  Rock-salt  and  oil-cake  mixed  together 
and  taken  internally.  (5.)  Gunpowder  mixed  up  in 
a  decoction     of  horse  gram  (I)olichos  uniflorus). 

VII.  — Before  I  close  I  shall  cite  a  few  out  of  the 
many  instances  of  poisoning  from  the  Puranas  and 
from  folklore  to  shew  that  drugging  and  poisoning 
were  not  uncommon  in  ancient  days. 

(1.)  In  the  Kamayana,  it  is  said  that  Sagara  Maha- 
rajah's mother  when  enceinte  was  poisoned  by  her 
feilow-queens,  who  were  fired  with  env^^  and 
with  a  desire  to  cause  their  sister-queen's  abortion. 
The  poison  did  not  take  effect,  and  a  healthy  child  was 
delivered  in  due  course,  and  was  called  Sagara  {i.e., 
with  gara  or  poison,  implying  that  he  was  born  loith  the 
poison).  (2.)  In  the  Mahabharatha,  Durjodhona  is 
said  to  have  attempted  to  kill  his  cousin  Bheemasana 
by  poisoning.  (3.)  In  the  Mahabhagavath  the  son 
of  King  Chithrakethu  was  poisoned  by  his  step-mother. 
(4.)  Coming  into  more  recent  times  we  are  told  that 
when  Tippu  Sultan  invaded  Calicut,  he  sent  for 
the  Zamorin  with  the  intention  of  making  him  a 
prisoner,  and  that  through  the  occult  influence  of 
a  thilaka  or  mark  prepared  by  one  KuUoor  Nam- 
boorippad,  a  Malabar  Brahmin  of  great  fame  in  the 
matter  of  manthra  vada,  the  mind  of  Tippu  was 
entirely  changed  at  the  mere  sight  of  the  Rajah 
and  his  thilaka.  This  is  a  story  handed  down  to  us  in 
Malabar,  and  I  cannot  vouch  for  its  accuracy.  I 
only  mention  it  as  forming  part  of  the  poison  folklore 
of  India. 
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VIII.  Conclusion. — The  scraps  of  information  that 
I  have  now  read  to  you  regarding  the  poison-lore  of 
the  Hindus  cannot  have  any  practical  value, 
but  perhaps  only  an  antiquarian  interest.  But  Indian 
poisons  deserve  systematic  study.  Gentlemen  who  have 
had  anything  to  do  with  chemico-legal  work  in  this 
country  will  perhaps  have  observed  that  in  certain 
cases  coming  before  them,  while  the  history  may  point 
to  poisoning,  while  the  physiological  tests  may  suggest 
the  same,  it  is  not  found  possible  for  the  chemical 
analyst  to  give  the  name  of  the  poison  used  with  any 
amount  of  definiteness,  especially  in  the  case  of  the 
vegetable  poisons.  Books  on  British  Toxicology  and 
the  results  achieved  with  reference  to  poisons  re- 
cognized therein  form  at  present  the  only  tet'ra  Jirma  on 
which  the  practical  toxicologist  feels  able  to  stand; 
and  as  the  poisons,  mostly  vegetable,  used  by 
the  village  quacks  and  herbalists  and  by  professional 
poisoners  do  not  fall  under  the  scope  of  the  above, 
the  percentage  of  precise  detections  in  cases  of  poison- 
ing is  ofter  rather  low.  But  before  any  substantive 
results  in  that  direction  can  be  obtained,  an  organiza- 
tion for  the  systematic  investigation  of  Hindu  medical 
science  in  general,  and  of  Indian  poisons  in  particular, 
will  have  to  be  set  on  foot.  Thanks  to  the  inde- 
fatigable exertions  of  some  of  the  ardent  workers  in  the 
field  of  Indian  Pharmacography,  we  have  in  our  posses- 
sion an  amount  of  valuable  information,  which,  however, 
judged  by  the  standard  of  perfection  attained  in  other 
branches  of  scientific  research,  has  to  be  considered  still 
fragmentary.  But  it  is  earnestly  to  be  hoped  that  the 
time  would  soon  come,  when,  under  the  support  and 
patronage  of  some  of  the  distinguished  princes  and 
noblemen  of  India,  a  formal  committee  for  the  in- 
vestigation of  Hindu  medical  science  will  be  started  at  a 
convenient  centre  in  India,  a  museum  of  all  indigenous 
drugs  established  under  its  ausjuces  and  a  descriptive 
catalogue  prepared  thereof,  an  Oriental  library  of 
medicine  instituted,  research  scholarships  endowed 
and  a  journal  started  as  the  committee's  organ, 
wherein  its  transactions  may  be  published  from 
time  to  time,  the  whole  organization  being  equipped 
with  the  necessary  working  stafi  corresponding  and 
co-operating  with  a  number  of  afl&liated  branches 
at  every  important  town  in  India.  Such  an  arrange- 
ment will  provide  the  necessary  facilities  for  research 
for  men  who  may  have  the  requisite  capacity  and 
leisure.  Isolated  efi'orts,  however  diligent,  cannot 
attain  the  success  that  co-operative  exertions  can  alone 
secure.  Indigenous  drugs  have  begun  to  attract  serious 
public  attention,  and  the  fact  that  at  the  biggest  scientific 
assembly  ever  held  in  India,  the  subject  of  "  Indigenous 
Drugs  "  has  had  the  honor  of  having  a  section  allotted  to 
it,  with  two  of  the  greatest  native  Indian  workers,  if  not 
the  greatest,  as  its  joint  president,— this,  gentlemen, 
we  should  all  welcome  as  an  indication  of  one  of  the 
directions  that  Indian  scientific  research. is  destined  to 
take  in  the  near  future. 


ON  FABRICATED  INJURIES  AND  WOUNDS. 

BY  AKBUR  KHAN,  L.  M.  S., 
Demonstrator,  Fatna. 

Injuries  are  not  unfrequently  fabricated  in  India  for 
the  purpose  of  simulating  an  assault  in  support  of  a  false 
charge,  or  with  the  object  of  concealing  murder,  robbery, 
or  some  other  crime,  and  to  avert  suspicion.  We  can- 
not be  too  cautious  in  giving  our  decided  opinion  upon 
this  intricate  matter,  as  it  is  very  difficult,  nay  sometimes 
almost  impossible,  to  distinguish  a  genuine  wound 
from  a  fabricated  one. 

These  are  made  by  different  weapons,  in  different 
places,  and  in  different  ways;  but  they  are  made  generally 
by  some  cutting  weapon,  and  sometimes  by  some  hard 
blunt  one.  Occasionally  we  find  both  genuine  and 
fabricated  injuries  on  the  same  person.  This  is  generally 
done  when  the  injured  man  supposes  that  the  genuine 
wounds  on  his  body  are  not  sufficient  for  the  cognisance 
of  the  police,  or  when  they  are  not  severe  enough  in 
nature.  They  are  sometimes  made  longer  and  deeper 
than  the  original  ones.  1  have  seen  many  cases  in  which 
the  genuine  wounds  were  simply  contused  in  nature  ;  but 
to  make  the  case  severe  and  of  grievous  hurt,  fresh 
incised  wounds  were  fabricated  with  weapons,  which,  in 
the  eye  of  the  law,  are  considered  deadly. 

The  fabricated  wounds  are  generally  made,  not  on 
vital  parts,  nor  so  deep  and  serious  as  to  endanger  life. 
Parallel  scratches  are  not  infrequently  made  with  some 
pointed  substance  to  indicate  that  they  are  inflicted  by 
an  opponent's  hands. 

Attempts  are  sometimes  made  to  simulate  ecchymosis 
by  applying  the  juice  of  marking-nuts  (Senecarpus 
anacardium)  or  some  other  irritant  substance  such  as 
chitta  (^Plumbago  seylanicum)  to  the  skin.  Such 
applications,  however,  usually  produce  blistering  or  a 
vesicular  eruption,  easily  distinguished  from  ecchymosis. 
We  must  also  bear  in  mind  that  in  India  severe,  even 
mortal,  injuries  are  sometimes  inflicted  on  an  individual 
with  his  consent  by  another  person  for  the  purpose  of 
supporting  a  false  charge. 

The  chief  points  in  detecting  fabricated  wounds  are — 
(1)  the  nature  and  situation  of  the  injury  ;  (2)  the  direc- 
tion of  the  wound  ;  (3)  the  number  of  wounds  or  injuries  ; 
(4)  the  position  and  surroundings  of  the  injured  indivi- 
dual ;  and  (5)  marks  of  blood  on  the  body  or  on  the 
clothing. 

As  regards  the  first  point,  t.  the  nature  and  situa- 
tion of  these  fabricated  injuries.  In  case  of  incised 
wounds,  if  they  are  all "  slight,"  the  presumption  is  to 
a  certain  extent  in  favour  of  self-infliction  ;  but  some- 
times severe  self-inflicted  wounds  tail  off  in  mere  super- 
ficial scratches. 

As  regards  the  second  point,  i.e.,  the  direction  of  the 
wound,  it  may  be  presumed  that  a  fabricated  wound  has 
usually  a  particular  direction,  and  almost  all  nearly 
parallel,  when  there  are  many  in  groups.  But  in  these 
cases  we  must  be  very  careful  in  observing  whether 
the  individual  is  right  or  left  handed  or  both. 

As  regards  the  third  point,  i.  e.,  the  number  of  wounds 
or  injuries,  when  many  slight  wounds  are  present,  self- 
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iafliction  is  generally,  to  a  certain  extent,  contra-indicat- 
ed. But  there  are  people  who  would  inflict  upon  their 
own  person  numerous  wounds  to  avert  suspicion  or  to 
support  a  false  charge.  Maniacs  also  inflict  numbers 
of  wounds  on  their  bodies,  but  they  do  not  impute 
the  injuries  to  others.  Great  caution  and  care  are 
therefore  to  be  exercised  in  giving  a  decided  opinion 
against^  self-infliction,  simply  because  more  than  one 
wound  is  present  on  the  body. 

As  regards  the  fourth  and  fifth  points,  i.  e.,  the  position 
and  surroundings  of  the  injured  person,  etc.,  cuts  or 
rents  on  the  clothes,  when  they  do  not  correspond  in 
situation  with  the  wounds  on  the  body,  may  be  supposed 
to  have  been  fabricated  for  the  purpose  of  supporting 
a  false  charge  or  removing  suspicion.  I  have,  during 
the  last  five  or  six  years,  seen  four  cases  of  this  nature 
in  which  there  was  want  of  correspondence  in  situation 
between  the  cuts  on  the  clothes  and  wounds  on  the 
body. 

The  nature  and  condition  of  the  weapon  found  may 
also,  to  some  extent,  help  us  in  distinguishing  a  •  genuine 
from  a  fabricated  wound.  Peculiarities  in  its  shape, 
by  their  agreement  with  the  shape  of  the  wounds  on 
the  body,  may  indicate  it  to  be  the  very  weapon  which 
is  alleged  to  have  been  used.  Particular  marks  again, 
indicating  ownership,  present  on  the  weapon,  may  be 
important  as  evidence  in  favour  of  the  guilt  or  innocence 
of  the  accused.  Fabrications  of  other  natures  than 
those  mentioned  above  are  sometimes  made  by  an 
individual  even  when  in  a  hospital.  With  a  view  to 
make  a  slight  wound  a  severe  one,  he  applies  to  it  some 
irritant  substance  to  keep  it  fresh  and  to  retard  its 
healing  up  before  twenty  days,  as  prescribed  by  law. 
Sometimes  he  makes  his  slight  wound  longer  and 
deeper  by  some  weapon  to  give  it  an  appearance  of 
grievous  hurt.  In  such  cases  sometimes  both  the  ends  of 
the  wound  tail  off. 

So  the  wounds  that  are  self-inflicted  are  generally 
slight,  and  may  consist  of  a  series  of  small  superficial 
ones.  These  are  never  found  on  vital  parts,  but  always 
where  there  is  little  danger  of  doing  much  harm.  These 
are  generally  directed  from  below  upwards  when  in  the 
lower  part  of  the  body,  and  from  above  downwards 
when  in  the  upper  part. 

Contused  fabricated  wounds  are  very  rare.  I  have 
seen  only  one  case  in  which  a  woman  made  a  scalp  wound 
on  her  head  by  a  lorha,  a  piece  of  rough  blunt  stone  used 
in  grinding  spices.  Great  difficulty  exists  where  life  is 
destroyed  by  a  contused  wound  voluntarily  inflicted. 
Such  self-inflicted  contused  wounds  on  the  head  by  a 
blunt  weapon  may  produce  injury  to  the  brain  and  cause 
death. 

Regularity  in  direction  in  a  wound  is  considered  to  be 
presumptive  of  self-infliction.  Self-inflicted  incised 
wounds  are  not  often  prolonged  below  and  behind  the 
skin  forming  the  angles  of  the  wounds  deeply.  They 
either  pass  transversely  or  obliquely  from  above  down- 
wards, and  terminate  gradually  into  a  sharp  angle. 

Since  I  have  joined  the  service,  I  have  examined  and 
observed  hundreds  of  cases  of  injury,  but  nothing  ever 
seemed  to  me  more  puzzling  and  trying  than  when  I  had 


to  distinguish  a  fabricated  wound  from  a  genuine  one 
and  vice  versa.  As  this  is  a  question  which  simply  on  our 
evidence  must  prove  a  man's  guilt  or  innocence,  we  there- 
fore cannot  be  too  cautious  when  we  are  required  to  give 
our  opinion  on  the  subject  in  a  court  of  justice. 


ON  THE  IDENTIFICATION  OF  EUROPEAN 
AND  ORIENTAL  SKELETONS. 

BY  R.  H.  CHARLES,  M.D.,  F.R.O.S., 
Surgeon-Major,  I.  M.  S. 

Some  time  ago  I  read  a  work  entitled  "  The 
Memoirs  of  my  Indian  Career,"  by  Sir  George  Campbell, 
a  former  Lieutenant-Governor  of  Bengal.  The  book, 
which  is  sometimes  caustic,  frequently  satirical,  and 
always  forcibly  egotistical,  is  an  interesting  one  and 
will  repay  perusal.  You  will  doubtless  wonder  what 
this  has  got  to  do  with  the  subject  of  my  paper.  Well, 
the  autobiography  in  question  is  the  fons  et  origo  of 
it,  for  in  Chapter  VI,  pages  252-53  of  Vol.  I,  Sir 
George,  when  describing  an  incident  during  the  Mutiny 
period  regarding  the  finding  of  a  skeleton  by  the  road- 
side, writes  as  follows  about  certain  disciples  of 
u93sculapiu8 : — 

"On  3rd   October  we  marched  to  a  place  called 
Khoorjah,  a  considerable  Mahomedan  town,  full  of 
people  who  were,  or  had  been,  in  our  service,  both  civil 
and  military.    Though  some  of  them  had  no  doubt 
been  in  Delhi,  and  they  had  for  a  time  received  a  rebel 
tehsildar,  they  had  upon  the  whole  not  behaved  badly, 
and  now  received  our  tehsildar  and  gave  us  a  friendly 
reception,  so  I  was  anxious  to  treat  them  leniently. 
But  then  came  an  incident  of  which  a  good  deal  was 
heard.    Some  one  found  a  skeleton  hy  the  roadside,  not 
a  very  uncommon  thing  in  those  days,  and  it  was  said  to 
be  the  skeleton  of  a  woman.    I  believe  some  kind  of 
medical  committee  was  held  upon  it.  I  was  not  present, 
and  cannot  vouch  for  the  story  that  went  about  the 
camp  that  of  three    medical  officers  one  was  very 
decided     that    it    teas    a    tcoman,     another  rather 
inclined  to  think  it  was  a  man,  and  the  thir  i  very 
sagely  pronounced  that  he  could  not  exactly  say,  but  of 
one  thing  he  was  quite  sure,  that  it  was  either  a  tcoman 
or  a  man.    However,  the  general  verdict  settled  that  it 
was  a  woman,  and  then  it  was  evident  that  if  it  was  a 
woman,  it  must  have  been  a  large  and  large-boned  icoman. 
From  that  the  whole  camp  jumped  to  the  positive  con- 
clusion that  it  must  be  an  European  woman.    There  was 
no  pretext  of  any  known  case  of  any  European  woman 
who  had  been  murdered  in  those  parts,  but  people  were 
not  very  logical  in  those  days,  and  it  went  about  that 
we  had  found  the  skeleton  of  a  murdered  European 
lady." 

After  reading  this  it  struck  me  that  there  were  two 
points  to  be  determined  here  hy  the  Board  of  Three  : — 

lst_ — Was  the  skeleton  that  of  a  male  or  female  ? 

2nd. — Was  the  skeleton  that  of  an  Oriental  or  Euro- 
pean ? 

As  to  the  first  question.  Even  then  most  of  the 
sexual  differences  in  the  skeleton  were  known,  and  tho 
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third  member  of  the  board,  who  from  the  canniness  of 
his  reply  might  have  been  a  countryman  of  Sir  Greorge 
Campbell,  should  have  been  able  to  be  more  definite 
than — "it  was  either  a  woman  or  a  man,  though  he 
could  not  exactly  say !" 

duestion  two  is  different.  From  my  youth  I  have 
been  in  the  habit  of  hearing  that  our  more  sombre 
colored  fellowbeings,  without  their  skins,  could  not  be 
told  from  the  whiter  species.  As  much  as  to  say  the 
only  racial  and  specific  differences  were  those  of  varie- 
ties in  color. 

The  specific  differences  I  consider  to  be  chromatic, 
osteological,  and  psychological.  With  the  second  only 
of  these  have  we  to  do  now,  and  I  believe  a  knowledge 
of  the  points  I  am  about  to  bring  forward  would  have 
enabled  Sir  George  Campbell's  Board  to  speak  more 
definitely,  though  it  would  perhaps  have  been  of  ques- 
tionable service  at  the  time  had  the  skeleton  been 
declared  that  of  an  European. 

It  is  admitted  that  the  identification  of  dead  bodies 
is  amongst  the  most  difficult  of  the  tasks  falling  within 
the  province  of  the  medical  jm-ist.  The  determination 
of  the  race  of  a  skeleton  may  also  be  acknowledged 
to  be  a  matter  of  some  perplexity.  Taylor  says,  "  it 
would  be  difficult,  if  not  impossible,  to  pronounce  an 
opinion  of  the  race  to  which  the  skeleton  belonged  from 
a  few  detached  bones  or  parts  of  bones." 

Let  us  say,  for  instance,  that  an  European  soldier  is 
missing — has  disappeared  from  cantonments.  Foul 
play  is  suspected.  The  police  must  find  the  criminal. 
Possibly  then  the  inhabitants  of  some  particular  village 
may  be  charged  with  the  soldier's  murder  by  the  perplex- 
ed guardians  of  the  peace  through  the  finding  of  a  skele- 
ton or  a  body  in  a  state  of  absolute  putridity  in  the 
neighbourhood  of  the  abodes  of  the  villagers.  It  is 
easy  to  procure  a  corpse  in  India,  and,  in  case  of  a 
charge  being  made,  either  bona  fide  or  with  malice  afore- 
thought, one  can  imagine  the  medical  officer  on  the 
examination  of  such  a  skeleton  being  able  to  report 
that  the  remains  are  those  of  a  male  or  female,  young 
or  old ;  but  being  diffident  in  his  opinion  when  asked 
whether  they  were  of  a  European  or  Native  of  India. 
Should  the  missing  soldier  not  be  found  the  safety  of 
the  accused  is  certainly  imperilled.  Now,  the  danger 
in  such  a  case  of  false  accusation  would  be  rendered 
futile,  and  the  elucidation  of  a  mystery  facilitated, 
could  the  practitioner  distinguish  in  a  skeleton  brought 
to  him,  not  only  the  sex  and  probable  age,  but  also  the 
race.  Being  impressed  with  the  necessity  of  medical 
men  in  India  possessing  the  foregoing  discriminative 
power  I  bring  the  subject  before  you. 

Rules  for  the  determination  of  the  sex,  age,  stature 
and  period  that  has  probably  elapsed  since  the  death 
of  the  deceased  are  already  sufficiently  explicit  and  are 
tabulated  in  the  usual  text-books  on  medical  juris- 
prudence. But  when  this  information  has  been  satisfac- 
torily arrived  at,  there  still  remains  to  be  stated  the 
answer  to  the  enquiry :  Is  the  skeleton  that  of  an 
European  or  Asiatic?  Before  alluding  to  the  points 
enabliiig  one  to  answer  this  question  unhesitatingly, 
I  shall  preface  my  remarks  with  an  explanation  of  the 


presence  of  the  verifying  markings  on  the  skeleton  of 
an  Oriental. 

The  peculiarities  in  the  vei-tebral  column,  pelvis  and 
lower  extremity  of  the  Eastern  male  or  female  to 
which  I  am  about  to  draw  your  attention  are  due  to 
the  changes  brought  about  in  the  bones  by  the  habits 
of  sitting  in  the  squatting  and  sartorial  position,  i.e.,  to 
the  non-use  of  the  chair  as  amongst  Western  races. 

The  increased  use  of  certain  parts  of  the  skeleton 
induced  changes  in  form,  size  and  structure.  From 
generation  to  generation  small  differences  have  been 
accumulated  in  the  evolution  of  the  Oriental  races,  so 
that  an  acquisition  has  become  a  permanent  possession. 
These  particularities  in  their  osteology  are  decidedly 
beneficial  and  "suitable  to  the  individual  under  its 
conditions  of  life,"  and  they  render  function  of  easier 
and  better  performance,  as  witness  the  manner  in  which 
the  Asiatic  can  rest  in  either  the  sartorial  or  squatting 
postures  as  compared  to  the  agony  undergone  by  the 
European  after  the  adoption  of  like  positions  for  any 
time. 

The  practical  bearing  of  the  presence  of  these 
morphological  peculiarities  to  the  medical  jurist  is  that 

by  them  he  can  differentiate  the  Oriental  skeleton  from  the 
Europeans. 

Let  us  take  first  the  lumbar  and  sacral  vertebrae 
keeping  in  mind  the  ordinary  distinguishing  characters 
of  the  Western  type,  and  we  shall  find  differences 
from  that  standard. 

As  a  rule  the  body  of  a  Panjabi  lumbar  vertebra  is 
thicker  behind  than  in  front — the  base  of  the  wedge 
(thickest  part  of  the  centrum)  being  turned  backwards  ; 
and  as  the  type  matures  with  age  the  excess  of  the 
posterior  diameter  over  the  anterior  becomes  more  pro- 
nounced. In  the  female  only  is  the  anterior  measure- 
ment greater  than  the  posterior.  The  total  posterior 
diameter  of  the  five  lumbar  vertebrae  I  have  found 
exceeded  the  anterior  by  19  mm  in  one  case.  Gener- 
ally the  difference  is  8  mm  in  favor  of  the  posterior. 
Amongst  European  skeletons  Sir  William  Turner 
states  there  is  a  variance  of  5-6  mm  in  favor  of  the 
anterior  surface. 

The  5th  lumbar  vertebra  is  only  exceptionally  wedge- 
shaped  as  in  the  European. 

Up  to  the  age  of  12  years  none  of  the  typical 
changes  have  taken  place,  and  it  is  probable  that  they 
occur  in  the  epiphysial  area,  and  that  it  progresses 
from  puberty  to  25  years  of  age,  eventuating  in  the 
fact  that  the  deepest  part  of  the  centrum  of  a  lumbar 
vertebra  is  behind  and  not  as  in  the  Etiropean  in  front. 

The  LUMBAR  CURVE  is  straight  or  very  slightly 
convex.  The  mean  general  lumbar  index  of  some  recent 
vertebral  columns  I  found  to  be  106'8.  Sir  Wm. 
Turner  quotes  96  as  the  index  for  European  lumbar 
curves. 

The  accessory  processes  of  the  5th  lumbar  are  fre- 
quently very  largely  developed  and  often  articiilate 
with  the  alae  of  the  sacrum. 

The  auricular  surface  of  the  sacrum  I  found  in 
78-7  per  cent,  to  be  formed  of  only  two  vertebrae  ;  the 
first  and  second   European   sacra  have  this  surface 
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formed  from  three  vertebrae  according  to  Professor 
Macalister. 

The  peculiarities  mentioned  are  more  difficult  for 
the  ordinary  practitioner  to  determine  than  the 
following : — 

The  Acetabulum.— The  most  distinctive  differences 
in  the  morphology  of  the  acetabulum  of  a  native  of 
India  are  to  be  found — 

First,  and  principally,  in  the  great  size  of  the  ischial 
portion  of  the  fades  hmata.  The  rim  of  the 
acetabulum  here  is  very  prominent — the  groove  for  the 
obturator  extemus  below  it  is  consequently  deep. 

Second,  in  the  extension  forwards  and  widening  out 
of  the  lower  horn  of  the  fades  Itmata,  whereby  the 
cotyloid  notch  is,  aa  it  were,  partly  bridged  over, 
instead  of  being  an  irregular  open  space.  It  looks  as 
if  the  transverse  ligament  were  ossified  on  its  ischial 
side. 

Third,  the  cotyloid  notch,  which  in  the  European 
03  innominatum  is,  as  a  rule,  open,  presents  ,in  all  well 
marked  Indian  bones  the  characteristic  of  being  arched 
over  by  the  forward  and  upward  prolongation  of  the 
inferior  cornu  of  the  faciea  lunata.  The  superficial 
boundary  of  the  cotyloid  notch  in  the  Em'opean 
consists  of  the  transverse  ligament  alone  ;  the  same 
boundary  in  the  Indian  consists  of  bone  (part  of  the 
ischium)  plus  the  transverse  ligament. 

The  head  of  the  femur. — The  articular  area  is  of 
greater  extent  relatively  and  absolutely  than  that  of 
an  European  bone.  The  surface  is  specially  prolonged 
to  adapt  itself  to  the  modified  facies  lunata  of  the 
acetabulum  during  extreme  flexion  and -partial 'abduc- 
tion, and  during  semi-flexion  and  extreme  abduction 
occurring  in  the  hip -joint  in  the  squatting  and  sartorial 
postures. 

The  neck  of  the  femur  is  longer  relatively  than  in 
the  European. 

The  upper  surface  of  the  internal  condyle  of  the 
FEMUR  is  partly  articular.  This  is  not  so  in  the 
European,  where  it  is  merely  rough  for  the  internal 
head  of  the  gastrocnemius.  It  is  due  to  the  power  of 
extreme  flexion  possessed  by  the  Oriental  knee-joint. 

The  head  of  the  tibia  is  set  on  the  shaft  very 
obliquely.  An  Oriental  tibia  can  be  easily  held  by  the 
finger  and  thumb  when  the  internal  tuberosity  is 
grasped  behind  by  them. 

The  upper  surface  of  the  internal  tuberosity  slopes 
considerably  down  and  in ;  it  is  never  flat  as  in  the 
European  bone. 

The  external  tuberosity  of  the  tibia  has  its  condylar 
surface  convex  from  before  back  and  the  articular  area 
is  well  prolonged  down  posteriorly. 

The  upper  part  of  the  tibial  diaphysis  is  commonly 
directed  obliquely  backwards. 

On  the  anterior  margin  of  loiocr  extremity  of  the 
tibia,  a  facet  will  in  the  great  majority  of  cases  be 
found  on  what  is  the  ligamentous  area  of  the  European 
bone. 

In  upwards  of  17  per  cent,  of  tibise  a  second  facet 
on  the  same  border,  but  occupying  a  more  internal 
position,  will  be  seen.    Both  these  articulate  with  cor- 


responding articular  areas  on  the  upper  surface  of  the 
neck  of  the  astragalus. 

The  ASTRAGAi.us  contrasted  with  the  European 
differs  considerably.  There  is  a  facet  on  the  upper 
surface  of  the  neck  to  the  outside  ;  there  is  a  facet  on 
the  same  surface  more  internally,  which  is  continuous 
posteriorly  with  the  trochlea  and  internally  with  the 
pyriform  malleolar  articular  area.  The  pyril'orm  arti- 
cular area  on  the  inner  surface  is  greatly  prolong- 
ed forwards,  at  times  encroaching  even  upon  the 
neck  ;  when  so,  it  is  concave  from  before  back.  The 
outer  facet  alone  may  be  present.  The  inner  facet 
alone  may  be  present.  There  may  be  merely  the  great- 
ly elongated  pyriform  facet  as  a  distinctive  character. 

The  otitLr  maryin  of  the  neck  is  much  thinner  than 
in  the  European  bone — markedly  so.  On  the  head  there 
is  a  greater  prolongation  of  the  articular  surface  both 
internally  and  externally,  relatively  to  the  size  of  the 
bone,  than  in  the  European  specimen. 

The  undir  surface. — In  the  European  bone  the  deep 
concavity  for  articulation  with  the  large  convex  facet  on 
the  upper  surface  of  the  os  calcis  is  bounded  generally  by 
two  sharp  non-articular  margins.  In  Oriental  bones  the 
outer  margin  is  frequently  articular  on  its  inferior 
aspect  as  this  part,  when  the  facet  exists,  articulates  with 
the  upper  surface  of  the  greater  process  of  the  os  calcis. 

The  Os  Calcis. — The  upper  surface  of  the  great 
process  amongst  Europeans  is  generally  rough  for 
ligaments  and  for  the  attachment  of  the  Ext.  Brev. 
Dig.,  whereas  often  amongst  Orientals  there  is  a  facet 
continuous  with  the  large  posterior  articular  surface  on 
the  body  of  the  bone.  This  facet  is  for  the  lower 
extremity  of  the  outer  margin  of  the  astragalus  to 
which  I  have  just  now  referred. 

Antirior  surf  ace  of  thegreat  j}rocess. — There  is  as  a  rule 
but  a  very  narrow  rough  margin  between  the  saddle 
shaped  surface  and  the  articular  facet  on  the  upper  part 
of  the  sustentaculum  tali  as  the  concavo-convex  surface 
is  largely  prolonged  up  and  in.  In  European  bones 
there  is  a  less  prolongation  and  a  larger  rough  margin. 

Eventually  I  hope  that  much  information  furthering 
the  object  of  tliis  paper  will  be  furnished  from  an 
examination  of  the  skull,  but  at  present  the  data  are  not 
sufficiently  extensive  to  speak  authoritatively.  I  trust 
though  that  soon  it  will  be  possible  to  differentiate 
the  skull  of  a  native  of  India  from  that  of  an 
European,  as  well  as  to  tell  his  probable  caste  from  the 
racial  point  of  view.  For  practical  purposes  it  may 
be  assumed  that  most  male  Indian  skulls,  certainly 
those  of  the  lower  castes,  have  a  cubic  capacity  of  1,360 
c.  es.  or  under,  whereas  Eui'opean  male  skulls  run  from 
1,500  c.  cs.  and  upwards.  The  measurement  of  the 
cranial  cubic  capacity  is  easily  taken  with  mustard  seed, 
which  is  procurable  in  any  bazar. 

Some  points  eommouly  assigned  bv  authorities  as 
differentiating  European  and  Asiatic  skeletons  are  to 
be  used  with  caution. 

1st. — The  bones  of  the  Oriental  are  smaller.  It  is 
generally  so,  but  not  by  any  means  always,  as  witness 
the  skeleton  I  now  show  you,  which  is  that  of  a  Panja- 
bi.    It  measures  6'  1^". 
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You  also  notice  that  the  bones  are  large  and  well 
marked. 

2)icl. — The  skeleton  of  the  Oriental  is  lighter. 

An  adult  male  European  skeleton  weighs  about  lOtbs. 
6oz.,  the  female  weighing  8fbs.  13oz. 

The  skeleton  of  the  Panjabi  just  mentioned  weighs 
121bs.  3oz. 

This  is  however  exceptional.  The  rule  holds  truer 
for  female  skeletons.  Here  is  one  of  a  Panjabi  female 
which  weighs  61bs.  2oz.  There  is  a  greater  difference  in 
weight  and  stature  between  the  Indian  female  and  the 
Em'opean  female  than  there  is  between  the  males  of 
these  races. 


RELATIONSHIP  OF  CEIME  TO  INSANITY 
AND  HEAD  MEASUREMENT  WITH  SPE- 
CIAL REFERENCE  TO  CRIMINAL  RESPON- 
SIBILITY. 

BY  R.  J.  MA.CNAMA.RA, 
Surgn.-Captain,  I.  M.  8. 

Perhaps  no  subject  of  equal  importance  has  received 
less  attention  than  that  of  the  connection  of  crime  with 
insanity.  It  is  one  of  great  interest  to  the  general  public 
as  well  as  to  the  medical  profession,  whose  duty  it  so 
often  becomes  to  decide  the  question  of  sanity  or  insanity 
in  criminal  cases.  The  law  judges  the  responsibility  of 
persons  by  their  knowledge  of  right  and  wrong  without 
any  reference  to  other  mental  defects,  so  it  may  happen 
that  a  man  ordinarily  regarded  as  insane  is  held 
accountable  for  his  actions.  Asa  matter  of  fact,  the 
plea  of  irresponsibility  is  seldom  put  forward  except  in 
extreme  cases,  and  that  of  diminished  responsibilitv  from 
deficiency  of  self -will  is  never  heard  of  in  mitigation  of 
an  offence. 

The  law  of  England  as  to  what  constitutes  insanity  and 
irresponsibility  remains  to-day  as  it  was  laid  down  50 
years  ago  by  the  judges,  who,  in  reply  to  a  series  of 
questions  put  them  by  the  House  of  Lords,  ruled  that 
to  entitle  an  accused  person  to  an  acquittal  on  the 
ground  of  insanity,  it  must  be  shown  that  at  the  time 
he  committed  the  act  he  was  not  conscious  of  right 
or  wron^,  or  was  under  a  delusion  which  made  him 
regard  the  act  as  right.  This  is  the  legal  view,  but 
from  the  medical  standpoint  it  is  far  from  satisfactory, 
because  it  is  now  a  tolerably  well-known  fact  that  a 
man  may  have  so  little  self-control  as  to  be  totally 
unable  to  restrain  himself  from  committing  an  offence 
he  knew  to  be  wrong  ;  in  which  case  he  would  be 
legally  responsible,  though  medically  irresponsible.  As 
long  as  the  law  holds  a  man  accountable  for  an  act  which 
it  was  not  in  his  power  to  prevent,  so  long  will  it  need 
amendment. 

^  The  important  point  to  aim  at  is  the  administration 
of  the  law  in  such  a  way  as  to  prevent  persons  being 
punished  for  actions  which  are  wrong,  and  which  they 
know  at  the  time  of  commission  to  be  wrong,  but  which 
are  the  result  of  pathological  processes  over  which  they 
had  no  control  ;  and  in  the  case  of  persons  with  dimi- 
nished power  of  self-restraint,  adjusting  the  punishment 
according  to  the  degree  of  culpability. 


For  the  ends  of  justice,  it  is  of  course  of  the  utmost 
importance  not  to  adopt  a  principle  which  makes  slight 
mental  infirmity  incompatible  with  responsibility  in 
some  form. 

At  the  present  time  punishment  legally  administered 
is  in  proportion  to  the  injury  done.  If  a  man  knocks  a 
tooth  out  of  another,  he  has  committed  grievous  hurt, 
with  a  severe  penalty  attaching  thereto,  whereas  the 
same  force  applied  to  an  adjacent  part  becomes  only 
a  trifling  hurt,  with  a  corresjiondingly  light 
punishment.  It  is  clear  that  the  culpability  attach- 
ing to  both  injuries  is  the  same,  and  that  if 
power  of  self-will,  so  much  advocated  by  medical 
jurists,  were  used  as  the  standard  to  measure  responsibi- 
lity by,  the  ends  of  justice  would  be  better  served.  The 
difficulty  is,  how  could  this  power  of  self-will  be 
measured  with  tolerable  accuracy  and  the  principle 
applied  ?  Beyond  the  circumstances  of  the  particular 
case  under  investigation,  and  the  life-history  of  the 
accused  person,  there  would  seem  to  be  no  other  means 
by  which  to  test  his  self-will,  and  a  correct  life  history  is 
not  always  easily  obtained,  so  that  in  many  cases  there 
would  be  little  or  nothing  to  go  on  but  the  nature  of 
the  offence  itself. 

The  law  recognizes  what  is  known  as  "  malice  afore- 
thought "  in  certain  crimes,  and  this  is  as  it  shoxild  be, 
because  a  man  who  has  self-will  enough  to  restrain  him- 
self from  committing  an  off"ence  on  the  spur  of  the 
moment  materially  adds  to  his  culpability  by  committing 
it  after  due  considei-ation.  This  "  malice  aforethought," 
however,  is  applied  to  only  a  small  number  of  cases, 
and  does  not  alter  the  fact  that  self-will  and  individual 
peculiarity  are  not  usually  taken  into  account  when 
punishment  is  administered,  from  which  it  follows, 
almost  as  a  matter  of  course,  that,  amongst  a  body  of 
convicted  prisoners,  there  will  be  found  a  less  control 
over  the  will  than  amongst  the  same  class  of  men 
outside. 

Injury  to  a  fellow-man  in  person  or  property  is  the 
great  cause  of  imprisonment.  Whether  a  man  com- 
mits a  crime  under  one  or  other  heading,  the  point 
to  ascertain  is—  was  it  in  his  power  to  prevent  it  or 
not.  If  not,  he  lacks  self-will,  is  mentally  defective  and 
blameless  for  his  action,  but  if  he  possesses  self-will 
and  fails  to  use  it,  he  deserves  punishment.  If  the 
case  be  one  of  assault,  the  perpetrator,  with  motive  and 
knowledge  of  the  penalty  attaching  to  his  action, 
commits  himself  and  readily  accepts  a  term  of  imprison- 
ment in  return  for  an  injury  inflicted  on  an  opponent. 
He  is  the  real  criminal.  Again,  the  thief  with  self-will 
steals  with  motive  and  knowledge  of  the  penalty  he 
incurs,  simply  because  it  is  much  easier  to  appropriate 
his  neighbours'  money  or  goods  than  earn  his  living 
by  honest  means.  Here,  again,  we  have  the  real 
criminal.  If  he  succeeds  in  his  plans,  he  gains  his  point 
and  purchases  ease  and  luxury  at  his  neighbour's  ex- 
pense, whereas  if  he  fails,  he,  at  all  events,  is  assured  of 
a  sufficiency  of  food,  etc.,  in  jail,  and  his  skill  and  energy 
are  not  too  severely  taxed,  as  they  might  be  if  market 
prices  are  high  and  work  difficult  to  get.  As  soon  as 
criminal  investigation  reaches  that  point,  when  few 
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crimes  escape  detection,  and  life  in  prison  is  made  more 
a  punishment  than  it  is,  so  soon  will  preventible  crime 
begin  to  dwindle,  and  in  our  jails  will  bQ  mostly  found 
the  prisoner  of  the  ignorant  and  imbecile  class — those 
who  are  deficient  in  self-will  and  whom  no  punishment 
can  wean  from  their  criminal  habits. 

It  is  stated  to  be  a  fact  that  the  number  of  thieves  in 
jail  bears  a  fairly  constant  ratio  to  the  cost  of  living. 
This  shows  that  many  are  driven  to  theft,  who,  if 
they  could  earn  a  sufficiency  to  live  on,  with  a  moderate 
expenditure  of  energy,  would  do  so,  but  when  prices  rise 
high,  the  limit  is  passed  and  theft  increases.  The  rise 
in  prices  will  not  affect  the  skilled  and  energetic  work- 
man much,  as  he  can  always  earn  more  than  sufficient 
for  his  daily  needs,  and  will  not  barter  his  liberty  by 
committing  theft,  setting  aside  altogether  the  moral 
aspects  of  the  case. 

Those  who  are  driven  to  extremes,  whether  through 
mental  deficiency,  want  of  skill  and  energy,  and  those 
possessed  of  a  limited  amount  of  self-control,  are  the 
classes  who  sooner  or  later  find  their  way  into  jail  ; 
and  these  considerations  led  me  to  investigate  the  sub- 
ject further  by  taking  criminal  head-measurements,  and 
comparing  them  with  those  of  more  law-abiding  citizens. 
Before,  however,  touching  on  the  subject  of  heads,  it 
would  perhaps  be  well  to  trace  some  of  the  points  of 
resemblance  between  the  criminal  and  lunatic.  I  have 
already  given,  as  the  two  great  causes  of  imprisonment, 
injury  to  person  and  to  property,  and  amongst  the 
insane  we  recognize  these  in  the  homicidal  maniac,  and 
kleptomaniac  who  differ  from  the  criminal  only,  by 
the  complete  absence  of  motive  and  self-control.  The 
difference  is,  however,  very  often  only  a  matter  of  degree. 
The  offender  against  the  person  has  generally  a  motive 
and  an  incomplete  command  of  his  self-will.  He  is 
recognised  as"  the  irritable  and  excitable  man  who  at 
ordinary  times  conducts  himself  well,  but  on  slight 
provocation  is  liable  to  lose  control  over  himself.  Sym- 
pathetically handled,  he  gives  but  little  trouble.  Given 
an  easy  means  of  seeking  justice,  in  the  shape  of  an 
attentive  ear,  and  enquiry  into  his  grievances,  he  can 
very  considerably  be  weaned  from  his  failing  of  taking 
the  law  into  his  own  hands. 

Assaults  by  prisoners  in  jail  are  occasionally  com- 
mitted without  any  provocation  to  test  their  self- 
control,  and  in  these  cases  the  object  in  view  is  often 
a  desire  to  be  transferred  to  another  jail,  as  this  proce- 
dure is  sometimes  followed  when  a  prisoner  commits  a 
serious  offence  ;  or  a  desire  to  establish  a  name  for 
himself  amongst  the  prison  staff  that  they  might  be 
induced  to  deal  leniently  with  him. 

The  thief  who  most  resembles  the  kleptomaniac,  and 
by  no  means  a  very  uncommon  variety,  is  the  man  who, 
endowed  with  a  certain  amount  of  self-will,  is  born 
with  a  thieving  propensity,  and  who,  if  not  supplied  with 
all  the  necessaries  of  life,  can  but  very  badly  combat 
the  desire  of  laying  his  hands  on  anything  worth 
stealing,  which  may  be  placed  in  his  way.  That 
low  types  of  humanity  are  common  in  jails  might 
I  think  be  surmised,  judging  from  the  writings 
of  those  who  have  devoted  much  time  to  the  study  of 


insanity.  Gorget,  a  famous  writer,  describes  certain 
classes  of  imbeciles  thus  :  "  They  steal  adroitly,  and 
hence  are  considered  very  intelligent  ;  they  recommence 
their  offences  the  moment  they  are  released,  and  are 
believed  to  be  obstinately  perverse."  And  again  :  "  These 
beings  of  limited  capacity  furnish  to  prisons  and  scaf- 
folds more  subjects  than  is  generally  supposed."  Such 
words  are  not  alone  true  of  imbeciles,  but  describe  to 
a  nicety  a  large  number  of  prisoners  in  our  jails,  into 
which,  as  Gorget  remarks,  many  imbeciles  find  their  way, 
whose  low  cunning  is  mistaken  for  intelligence,  and  in- 
ability to  alter  their  thieving  propensities,  as  obstinacy 
and  perverseness.  Another  writer  says  about  imbeciles  : 
"  They  follow  occupations  requiring  little  sense  or  skill, 
are  liable  to  fits  of  ungovernable  passion,  are  lazy,  addicted 
to  theft,  and  ultimately  become  inmates  of  jails,  work- 
houses, and  lunatic  asylums.  From  these  remarks  it  can 
be  little  cause  for  surprise  to  find  amongst  a  lot  of 
prisoners  a  certain  proportion  who  approach  very  closely 
to  the  imbecile  class."  And  the  connection  is  still 
further  borne  out  by  — 

First. — The  large  number  of  pi'isoners  whom  it  is  neces- 
sary to  transfer  from  time  to  time  to  lunatic  asylums,  as 
compared  with  non-criminal  lunatics,  and  even  this  num- 
ber is  but  a  small  proportion  of  those  who  might  be 
classed  as  weak-minded,  but  who  are  harmless  enough 
to  be  detained  in  jail  without  risk. 

•Seconii.— Epilepsy,  which  is  so  frequent  amongst  cer- 
tain classes  of  lunatics,  is  in  frequency  in  jails  out  of  all 
proportion  to  what  it  is  amongst  the  free  population, 

1  hird. — Bluntness  of  the  senses  generally  as  exempli- 
fied by  the  apparent  want  of  feeling  when  small  opera- 
tions are  done,  or  corporal  punishment  inflicted. 

Fourth. — Tendency  to  untidiness,  want  of  a  feeling 
of  shame  in  exposing  themselves,  morbid  appetite,  and 
inclination  to  filthy  habits — all  in  their  way  regarded 
as  signs  of  unsoundness  of  mind — are  inordinately 
common  amongst  criminals. 

Fifth. — The  want  of  purpose  often  displayed  by 
criminals  in  committing  offences  inside  the  jail  is 
sometimes  very  marked. 

With  mental  defect  so  common  amongst  prisoners, 
the  supposition  does  not  seem  unreasonable  that  their 
brains  may  be  deficient  in  some  way,  as  it  is  generally 
admitted  that  increased  brain  weight  carries  with  it 
increased  mental  power,  and  the  bigger  the  brain  the 
more  intelligent  the  man,  and  the  better  developed  are 
all  his  brain  functions.  Cuvier  had  a  brain  weighing 
64  ounces,  whereas  the  brain  of  an  idiot  seldom  weighs 
more  than  25  ounces.  Here  we  have  an  enormous 
range  between  high  mental  development  and  idiocy,  and 
the  great  bulk  of  mankind  fall  between  the  two.  As  I 
shall  endeavour  to  show,  the  criminal  head  ranks  low 
in  the  scale,  if  exterior  head  measurement  may  be  taken 
as  indicating  the  size  of  the  brain. 

Mental  development  may  take  a  particular  direction 
instead  of  being  equally  distributed  amongst  all  the 
faculties.  The  development  is  dependent  on  training 
on  the  one  hand,  and  the  crude  brain  material  set  aside 
for  any  particular  purpose  on  the  other.  Where  the 
best  training  is  brought  to  bear  on  the  best  material 
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the  greatest  perfection  may  be  expected.  Like  other 
functions,  that  of  self-will  may  be  poorly  developed  and 
as  the  result  of  training,  may  be  much  improved.  If 
it  be  markedly  inferior,  and  when  it  is,  other  functions 
are  apt  to  be  of  an  inferior  order  too,  owing  to  the  want 
of  the  controlling  power  of  the  will,  a  diminution  in 
the  size  of  the  brain  and  head  may  be  looked  for. 

The  measurement  of  sixty  criminal  heads  was  taken 
with  the  intention  of  comparing  them  with  the  brain 
weight  in  case  of  death,  and  to  see  how  far  one  is 
justified  in  forming  an  opinion  as  to  the  size  of  the 
brain  from  exterior  measurements.  As  it  happens,  none 
of  these  criminals  have  died,  so  that  my  enquiry  so 
far  has  been  restricted  to  head  measurement  only.  It 
need  hardly  be  said  that  in  any  individual  cases  the 
size  of  the  head  gives  no  exact  indication  of  the 
quantity  of  brains  it  contains,  calculations  being  so 
liable  to  disturbance  fi*om  various  causes  such  as  quan- 
tity of  hair,  thickness  of  integument  and  skull,  and 
prominence  of  frontal  sinuses.  Hydrocephalus  in  child- 
hood is  a  frequent  cause  of  enlargement  of  the  head 
in  which  the  brain  does  not  share,  and  an  insuperable 
difficulty  is  the  impossibility  of  measuring  the  depth  of 
the  cranial  cavity.  However,  when  comparing  one 
series  of  head  measurements  with  another,  these  errors 
disappear,  as  they  are  as  liable  to  occur  in  one  set  as  the 
other,  and  the  greater  the  number  of  heads  examined 
the  more  correct  the  comparison  becomes. 

Though  the  difficulty  of  arriving  at  a  conclusion  as  to 
the  size  of  any  particular  brain  when  the  head  is  large 
may  be  very  great,  the  same  objection  cannot  exist 
when  the  head  is  small,  because  a  large  head  may 
contain  either  a  large  or  a  small  brain,  but  a  small 
head  must  contain  a  small  brain.  If  therefore  a  head  is  so 
small  as  to  be  incapable  of  containing  a  fully  sized  brain 
it  seems  a  reasonable  conclusion  that  its  possessor  is  defi- 
cient in  mental  powers.  If  it  be  admitted  that  brain 
weight  is  in  direct  proportion  to  the  mental  powers,  and 
the  size  of  the  head  bears  a  fairly  constant  relation  to 
its  capacity  (with  of  course  exceptions),  it  follows  that 
in  comparing  one  lot  of  heads  with  another,  we  are 
justified  in  concluding  that,  if  in  one  series  the  measure- 
ments are  smaller  than  in  the  other,  so  also  will  the 
mental  development  be  proportionately  small.  The 
principle  however  can  only  be  applied  generally,  and 
not  for  the  reasons  stated  to  particular  cases. 

For  measuring  purposes  Bertillon's  sliding  rule  and 
callipers  were  obtained,  and  the  only  qualification  used 
in  the  selection  of  criminals  was  that  three  previous 
convictions  had  been  recorded  in  each  instance. 

In  this  way  the  most  pronounced  class  of  criminals 
would  come  under  observation. 

On  the  other  hand,  for  the  comparative  experiment, 
an  equal  number  of  outsiders  were  taken.  All  the 
latter  were  policemen  or  members  of  the  jail  staff. 
I  do  not  think  that  race  or  caste  could  be  the  cause 
of  any  difference  between  the  two  sets  of  observations, 
as  the  men  in  both  parties  were  Sikhs,  Mahomedans 
or  Hindus,  as  they  happened  to  present  themselves,  and 
all  were  more  or  less  from  every  district  in  the 
Punjab.    It  may  be  said  that  the  comparison  between 


a  number  of  policemen  and  an  equal  number  for  crimin- 
als is  unfair,  owing  to  the  former  having  to  pass  a 
physical  examination  before  admission  to  the  force. 

Head  measurement,  however,  forms  no  part  of  the 
examination,  and  it  has  not  yet  been  shown  that  it 
bears  any  relation  to  physique  for  which  the  men  are 
selected.  The  following  table  shows  the  result  of  the 
sixty  habitual  criminals  and  sixty  outsiders  whose  heads 
were  examined  : — 


Measurement. 

INon-Convict. 

Oonviot. 

Difference  in 
favour  of  non- 
Oonviot. 

CM.  M.  M. 

CM.  M.  M. 

Average  length  of  head 

19-3-61 

19-2-15 

1-46  M.  M. 

Average  breadth  of  head 

14-7-07 

14-5-30 

1-71  M.  M. 

Longest  head 

20-6 

20-9 

Shortest  head 

18-0 

17-8 

4  M.  M. 

Broadest  head 

16- 1 

15-9 

2  M.  M, 

Narrowest  head  ., 

13-5 

13-3 

2  M.  M. 

Heads  19  0.  M.  or  more  long. 

40 

35 

5 

Head  15  C.  M.  or  more  broad. 

45 

38 

7 

From  this  table  it  will  be  seen  that  the  non-criminal 
head  has  the  advantage  in  every  instance  in  which 
an  average  is  struck,  or  a  number  of  heads  taken  into 
the  calculation,  and  in  regard  to  individual  measure- 
ments, in  only  one  instance,  viz.,  maximum  length, 
does  the  criminal  head  exceed  that  of  the  non-criminal. 
This  latter  is  of  little  importance,  as  it  fails  to  give 
the  leading  place  to  the  average  length  of  the  criminal 
head  when  such  a  large  number  as  sixty  is  calculated. 

The  difference  between  the  average  lengths  and 
average  breadths  will  be  seen  to  be  very  small,  and  in 
any  individual  case  would  doubtless  be  of  little  import, 
but  when  taken  over  a  large  range  of  heads,  its  impor- 
tance becomes  apparent. 

For  the  purpose  of  comparing  two  heads  when  in 
one,  the  antero-posterior  diameter  is  in  excess,  and  in 
the  other  the  transverse  I  multiply  both  diameters. 
This  product  will  not  of  course  give  the  sectional  area, 
but  it  gives  with  fair  accuracy  a  means  of  comparing 
one  sectional  area  with  another,  thus  : — 

Average  length  by  average  breadth,  non-  )  284.-83 
convict's  head  ...  ...  ) 

Average  length  by  average  breadth,        \  279.59 
convict's  head  ...  ..1 

so  that  the  sectional  area  of  the  average  convict's 
head  is  to  that  of  the  average  non-convict's  head 
as  279-59  is  to  284-83,  or  nearly  as  53  is  to  54,  or 
in  other  words,  if  sectional  area  alone  is  taken  as  the 
guide  to  the  quantity  of  brains  in  the  skull  53  non- 
convicts  will  possess  as  large  brains  as  54  convicts. 
Allowing  the  brain  to  be  about  50  ounces,  this  will  give 
each  convict  on  an  average  one  ounce  less  brain  than 
his  more  fortunate  neighbour  outside. 

This  is  doubtless  much  below  the  mark,  because  there 
is  every  reason  to  believe  that  the  average  depth  of  the 
cranial  cavity  would,  in  convicts,  be  found  to  be  less 
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than  in  non-convicts,  as  actual  measurement  in  the  case 
of  the  exteri-posterior  and  transverse  diameters  has  been 
found  to  be  ;  so  that  one  ounce  of  brain  very  inadequate- 
ly represents  in  all  probability  the  difference  between  the 
convict  and  non-convict's  head.  If  1*5  millimetres  be 
allowed  to  represent  the  difference  in  depth  of  the  cranial 
cavity,  and  this  is  not  more  than  is  warranted  by  the  other 
measurements,  the  difference  in  the  weight  of  brains 
exceeds  one  and  a  half  ounces. 

To  sum  up.  The  observations  so  far  recorded  go  to 
show  that — 

(1)  — Criminals  as  ordinarily  met  with  are  as  a  rule 
defective  in  mental  powers  as  compared  with  the  classes 
from  which  they  are  taken,  and  that  this  is  borne  out, 
not  alone  by  every- day  observation  of  their  habits, 
manners  and  mode  of  life,  but  by  cranial  measurement, 
and  the  fact  that  jails  are  fruitful  recruiting-fields  for 
lunatic  asylums. 

(2)  — That  the  law  of  responsibility  for  crime  is  too 
hard  and  fast  ;  that  it  should  be  more  liberal  in  its  scope, 
and  more  attention  paid  to  the  mental  condition  of 
accused  persons,  so  that   those   with   slight  mental 


derangement  might  be  held  partially  and  not  completely 
responsible  for  their  actions. 

(3)  — That  the  power  of  self-will,  so  far  as  it  is  possi- 
ble to  apply  it,  should  be  used  as  the  means  to  measure 
punishment  by,  rather  than  the  extent  of  the  injury  done. 

(4)  — That,  considering  the  mental  state  of  a  number  of 
confirmed  criminals,  great  care  should  be  exercised  in 
making  due  allowance  for  their  incapacity,  avoiding  at 
the  same  time  undue  leniency  which  might  be  mistaken 
for  condonation  of  their  acts,  or  an  encouragement  to 
commit  themselves  again.  The  fact  of  a  heavy  punish- 
ment acting  as  a  deterrent  to  crime  is  the  best  proof  that 
a  man  is  possessed  cf  sufficient  self-will  to  control  him- 
self, and  where  self-will  is  wanting,  no  punishment  will 
have  effect. 

Already  I  am  afraid  I  have  exceeded  the  time  allotted 
for  the  reading  of  a  paper,  but  the  importance  of  the  sub- 
ject must  be  my  apology.  If  I  may  express  a  hope, 
it  is  that  something  may  eventually  be  done  to  bring 
the  law  more  into  accord  with  medical  opinion  on  tlie 
treatment  and  responsibility  of  criminals  and  accused 
persons. 
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FIRST  PRESIDENTIAL  ADDRESS. 

BY  GEORGE  WATI,  M.B.,  C.SI.,  F.L.3.,  C.I.E. 

Gentlemen, — When  the  Central  Committtee  did  me 
the  honour  to  invite  me  to  become  one  of  the  Presidents 
of  this  Congress,  I  confess  it  was  with  a  feeling  of  con- 
siderable diffidence  that  I  accepted  that  position.  Though 
I  have  been  engaged  in  this  country  on  scientific  inves- 
tigations during  the  past  twenty  years,  I  have  not 
practised  the  profession  of  medicine.  I  therefore  hesitated 
whether  or  not  I  could  lay  before  you  facts  of  personal 
experience  that  were  likely  to  prove  of  value.  My 
duties  as  Reporter  on  Economic  Products  to  the  Govern- 
ment of  India  require  me,  however,  to  investigate  the 
sources  of  supply  of  the  articles  of  Indian  trade,  and 
naturally  I  am  brought,  among  other  kindred  subjects, 
into  contact  with  questions  connected  with  indigenous 
drugs.  I  trust  my  distinguished  colleague,  Rai  Bahadur 
Kanny  Loll  Dey,c. i.e.,  may  not  regard  me  as  trespass- 
ing, however,  into  the  domain  with  which  his  name  has 
been  honourably  associated  for  so  many  years,  when  I 
propose  to  direct  your  attention  to  certain  matters  con- 
nected with  the  indigenous  drugs  of  India. 

In  placing  before  you  a  few  personal  observations 
and  results  of  certain  investigations  in  connection  with 
the  indigenous  drugs,  I  desire  you  to  understand  that 
I  purposely  leave  untouched  two  lines  of  enquiry,  viz., 
the  Classic  and  the  Therapeutic.  Indeed,  I  venture  to 
think  that  we  have  lost  much  time  and  many  valuable 
opportunities,  through  the  energies  of  the  distinguished 
investigators  who  have  adorned  the  century  that  is  now 
rapidly  drawing  to  a  close,  having  been  disproportion- 
ately directed  to  solving  the  mystery  of  the  classically- 
famed  drugs,  the  names  of  which  have  come  to  us 
through  a  vista  of  ages  and  dynasties  since  the  Sanskrit- 
speaking  race  first  invaded  and  peopled  the  Peninsula 
of  Hindustan.  I  am  fully  aware  that  there  are  quest- 
ions of  great  importance  and  interest  intimately  as- 
sociated with  the  solution  of  such  historic  problems,  but 
these  have  little  more  than  a  passing  bearing  on  the 
Science  of  Medicine.  "Were  we  to  add  a  new  economic 
product  to  our  list  of  useful  plants,  by  solving  the  mys- 
tery of  the  Soma,  then  the  position  would  be  entirely 
different  to  that  which  I  desire  to  recommend  to  your 
consideration.  But  the  fact  that  we  are  now  unable  to 
recognize  the  much-famed  Soma  might,  indeed,  be  held 
as  showing  that  either  its  properties  had  been  purely 
supposititious,  or  that  the  plant  had  disappeared  from 
the  world,  the  controversy  that  it  is  very  possibly  this 
plant  or  that,  since  each  theory  can  be  supported  by 
circumstances  laboriously  and  cleverly  worked  out,  may 
be  instructive  and  may  tend  to  elucidate  obscure  points 
of  language,  ethnology  or  history  ;  but  how  much .  of 
the  controversy  can  be  held  as  advancing  the  science  of 
pharmacology  ? 

So,  again,  the  transference  of  names  from  one  object 
to  another  may  be  said  to  be  an  all  too  frequently  in- 
herent consequence  of  the  progression  of  the  human 
mind.  It  can  be  demonstrated  as  having  taken  place, 
and  as  taking  place  now,  in  every  field  of  thought, 


with  the  result  that  the  Soma  lata,  of  the  present  day 
need  have  little  more  than  a  superficial  resemblance  to 
the  ancient  article ;  if,  indeed,  the  modern  usage  of  that 
name  be  anything  more  than  a  pure  coincidence. 
To  give  a  place  in  our  pharmacopceia  to  drugs, 
because  of  probabilities  and  coincidences  of  the  nature 
indicated,  would  obviously  be  unwise.  We  may  be  in- 
terested in  speculations,  such  as  that  indulged  in  by  Dr. 
Wise,  in  his  two-volumed  work  entitled  "A  Review  of 
the  History  of  Medicine,"  but  how  much  do  we  advance 
the  healing  art  of  to-day  by  demonstrating  that  the 
knowledge  of  disease  and  its  treatment  came  originally 
to  India  from  Arabia,  or  was  dispersed  in  the  opposite 
direction  ?  While  not,  however,  desiring  to  minimise, 
or  to  speak  disparagingly  even,  of  the  value  of  such 
philosophical  and  philological  investigations,  it  seems 
to  me  that  we  would  do  well  to  call  for  greater  attention 
being  given  in  the  future  to  the  medical  knowledge 
that  actually  exists  and  is  practised  in  India  at  the  pre- 
sent time.  Ever  since  the  British  Government  establish- 
ed its  administration  in  this  great  Empire,  Western 
thought  and  Western  science  has  been  undermining,  and 
one  might  almost  say,' sapping  the  life  out  of  the  heredi- 
tary arts  and  sciences  of  this  country.  The  British  may, 
in  fact,  be  viewed  as  having  come  to  India  as  the  pioneers 
of  a  new  civilization — a  civilization  that  has  much  to 
recommend  it.  In  their  enthusiasm  they  have  occasion- 
ally, however,  been  carried  beyond  the  true  position  of 
reformers  in  that  they  have  here  and  there  been  guilty 
of  the  neglect  to  recognize  the  principles  that  gave 
vitality  to  a  civilization  that  had  stood  the  test  of  cen- 
turies. We  have  as  it  were  been  stooping  to  the  re- 
formed, instead  of  raising  to  the  level  of  the  reformer. 
We  have  studiously  imparted  the  little  that  could 
be  absorbed,  instead  of  developing  the  much  that 
was  of  value,  and  that  wanted  but  the  helping  hand  of 
evolution  and  adaptation  to  be,  indeed,  of  equal  value 
with  exotic  conceptions  and  means. 

The  effect  of  all  this  has  not  unnaturally  come  about 
that  much  is  being  lost  that  vvdth  great  advantage  might 
be  preserved.  A  child-like  dependence  is  rapidly  taking 
the  place  of  self-help,  which  in  no  department  is  m  3re  to 
be  deplored  than  in  that  of  the  knowledge  of  indigenous 
drugs.  As  it  seems  to  me,  therefore,  we  must  bestii- 
OTirselves  if  we  do  not  wish  to  see  India  lose  very  mate- 
rially the  knowledge  which  she  possesses — a  knowledge 
prolably  she  might  in  many  directions  beneficially 
impart  to  the  rest  of  the  world.  This  danger.  Gentle- 
men, I  trust  you  will  agree  with  me,  is  undoubtedly 
great,  when  the  subjects  of  enquiry  that  have  filled 
the  minds  of  the  few  who  have  turned  their  atten- 
tion to  the  indigenous  di-ugs  have  been  very 
largely  historic  and  phUologic  investigations.  The 
absorbing  theme,  under  these  conditions,  becomes  the 
past,  not  the  present  knowledge.  In  consequence  one 
might  be  prepared  to  make  what  would,  of  course,  be 
regarded  as  a  useless  challenge,  r/s.,  that  given  a  few 
months'  study  in  any  one  province,  a  catalogue  of  the 
indigenous  drugs  in  daily  use  by  the  people  could  be 
prepared,  which  would  contain  twice  as  many  articles 
of  that  nature  to  that  enumerated  in  any  similar  work 
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already  in  existence.  I  make  tliis  statement,  Gentle- 
men, advisedly,  because  my  object  is  to  impress  upon 
you  that  there  is  a  rich  field  for  exploration  in  the 
drugs  actually  in  demand  by  the  people  of  India,  more 
especially  the  drugs  in  use  by  distant  village  commu- 
nities and  aboriginal  tribes.  In  illustration  of  this  view 
I  shall  endeavour  to  lay  before  you  a  few  of  the  results 
of  a  rapid  tour  which  I  have  only  just  completed 
through  certain  districts  of  the  Punjab  and  the  Central 
Provinces.  But  I  do  not  single  these  out  as  very 
specially  deserving  of  your  consideration,  but  rather  as 
showing  the  impossibility  that  exists  of  throwing  one- 
self among  the  rui-al  communities  of  India  without 
learning  from  them  something  of  interest. 

These  remarks,  therefore,  lead  me  to  the  second 
subject  of  investigation,  which,  as  a  rule,  I  do  not  pur- 
sue, and  upon  which,  therefore,  I  am  unqualified  to 
give  an  opinion,  viz.,  the  determination  of  the  thera- 
peutic actions  or  value  of  indigenous  di'ugs.  Not 
being  personally  engaged  in  practice,  my  studies  consist 
very  largely  in  discovering  the  botanical,  zoological,  or 
geological  sources  of  products,  to  record  their  verna- 
cular names  and  reputed  properties.  In  course  of  time 
such  observations  begin,  however,  even  in  my  diary  of 
records,  to  assume  importance.  It  is  scarcely  conceiv- 
able, for  example,  that  an  almost  universally-prevalent 
plant,  such  as  Adhatoda  vasica,  could  have  come  to 
possess  indigenous  names,  in  almost  every  language  of 
this  country  (names  that  imply  little  or  no  intercom- 
munication of  ideas),  while,  at  the  same  time,  the  at- 
tributes of  the  plant  should  be  the  same  from  Cape 
Comorin  to  Afghanistan,  unless  we  are  to  attach  con- 
siderable importance  to  the  reputed  properties  of  the 
plant.  It  is  no  such  observations  that  I  venture  from 
time  to  time  to  recommend  new  or  little  known  drugs 
to  the  consideration  of  the  profession,  and  it  is  on 
similar  lines  of  reasoning.  Gentlemen,  that  I  would  urge 
you  to  separate  the  wheat  from  the  chaff  of  village 
herbalism.  It  is  somewhat  curious  that,  with  the 
indigenous  as  with  the  European  drugs,  we  can  very 
nearly  come  to  speak  of  at  least  two  great  classes  of 
dealers.  These  are  the  owners  of  regular  drug  shops, 
but  on  market  days  and  at  fairs,  certain  traders  very 
commonly  spread  out  pieces  of  cloth  on  the  roadsides 
and  arrange  all  over  these  little  piles  of  roots,  barks, 
fruits  or  flowers.  Such  dealers  may  be  regarded  as  the 
herbalist  of  India.  In  the  Central  Provinces  the 
people  of  this  class  are,  for  the  most  part,  Gonds,  but 
every  district  has  its  peculiar  traders  in  locally-collected 
drugs  ;  and,  speaking  generally,  these  drugs  possess 
greater  novelty  than  the  contents  of  the  bags  and  bas- 
kets which  are  piled  one  above  the  other  around  the 
ordinary  village  drug-seller,  who,  frequently,  combines 
the  trade  of  grocer  with  that  of  chemist. 

By  way  of  illustrating  a  herbalist  store  I  have  placed 
on  the  table  for  your  inspection  a  set  of  samples  pro- 
cured in  Nagpur.  These  were  purchased  by  a  native 
gentleman,  who  was  instructed  to  go  to  the  weekly 
market  of  that  town,  and  secure  a  complete  set  of  the 
articles  offered  for  sale  by  any  one  trader.  I  have  not 
attempted  to  name  these  as  yet,  but  shall  be  glad  if  you 


Gentlemen,  will  do  me  the  honour  to  determine  the 
botanical  sources  of  this  very  small  collection.  By 
doing  60,  I  venture  to  think  you  will  realize  the  full 
force  of  my  contention  that  even  the  best  informed 
among  us  are  remarkably  ignorant  regarding  the  drugs 
of  the  domestic  life  of  the  people  of  India. 

With  these  observations  I  may,  therefore,  dismiss 
the  subject  of  the  Indian  herbalist,  and  with  your  per- 
mission shall  place  before  you  a  very  few  examples  of 
drugs  procured  by  me  personally,  either  in  the  jungles 
or  from  the  village  drug  stores,  during  a  tour  in  the 
Kangra  District  of  the  Punjab,  which  lasted  for  a  few 
weeks. 

1.  Rhubarb  {Rheum  emodi)  Chukri. — In  the  village 
of  Baijnath,  Kangra,  the  traders  with  whom  I  convers- 
ed informed  me  that  they  annually  exported  about 
1,000  maunds  of  this  root  to  the  plains.  In  taste  the 
crude  root  is  bitter,  very  woody,  and  has  little  of  the 
characteristic  smell  of  the  imported  drug.  It  is  said  to 
be  used  as  a  purgative,  but  more  particularly  as  an 
ingredient  in  certain  preparations  applied  to  wounds 
and  for  ophthalmia. 

The  use  of  Indian  rhubarb  as  an  external  remedy  does 
not  appear  to  have  been  mentioned  previously,  but  while 
I  am  not  prepared  at  present  to  recommend  its  being 
experimented  with  in  that  direction,  I  venture  to  think 
that  a  trade  of  the  magnitude  I  have  indicated  is  far  in 
excess  of  the  total  previously  recorded  for  all  India, 
and  the  figure  I  have  mentioned  was  given  to' me  by 
several  independent  persons,  and  was  subsequently  con- 
firmed at  Palampur,  Kangra  City,  and  other  localities. 
The  total  exports  from  Kulu  and  Kangra  must,  there- 
fore, be  very  considerable. 

2.  Karu  [Picrorhiza  Kurrooa). — Although  consider- 
able confusion  exists  in  the  writings  of  many  au- 
thors regarding  this  root,  and  a  series  of  articles  have 
been  more  or  less  collectively  designated  kutki,  there 
is  no  doubt  of  the  fact  that  karu  is  both  a  popular  and 
valuable  drug.  It  is,  in  small  doses,  said  to  be  a  bitter 
stomachic,  useful  in  dyspepsia  ;  in  larger  doses  anti- 
periodic,  while  possessing  in  addition  a  useful  pur- 
gative action. 

The  plant  is  very  prevalent  throughout  the  Himalaya, 
at  altitudes  of  10,000  to  15,000  feet.  Its  collection  and 
transportation  gives  employment  to  a  large  number  of 
persons.  In  Kangra  alone,  during  a  march  of  about  a 
week's  duration,  I  must  have  seen  quite  100  mule  loads 
of  this  drug  being  carried  toward  the  plains.  In  many 
respects,  this  drug  is  superior  to  the  gentian  imported 
by  India,  and  used  in  European  pharmacy. 

3.  Gentiana  Kurrooa. — This  is  one  of  the  plants  con- 
fused with  and  said  to  be  sold  along  with  the  true  karu 
or  kutki.  In  Kulu  Valley,  from  Manglaur  to 
Sultanpur,  it  is  very  prevalent,  growing  among  the 
grass.  It  was  in  full  flower  in  October,  but  although 
I  asked  nearly  every  person  vnth  whom  I  came  in 
contact,  I  could  never  learn  that  it  was  put  to  any  use, 
and  certainly  never  heard  it  receive  the  name  of  karu. 
There  seems,  however,  no  doubt  of  the  fact  that  this 
very  prevalent  and  beautiful  plant  could  be  supplied  in 
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large  quantity,  should  a  demand  arise  for  it,  as  a  sub- 
stitute for  the  oflB.cial  gentian. 

4.  Actwa  spicata. — This  might  be  procured  in 
very  large  quantities  from  the  higher  ranges  of  the 
Western  Himalaya.  Although  I  showed  the  plant  to 
several  drug  collectors,  they  knew  nothing  of  its  uses, 
nor  could  give  me  any  vernacular  name  for  it.  They 
informed  me  its  chief  use  was  as  an  adulterant  for  the 
very  expensive  drug  (  said  to  be  imported  from  Tibet) 
which  is  known  as  mumira  {Coptis  Teeta).  The  roots 
are  scarcely  distinguishable  externally  from  those  of 
podophyllum. 

5.  Mumiai  is  sold  in  all  the  drug  shops  of  Kangra. 
It  is  imported  from  Lahaul  and  Tibet,  and  finds  its  way 
from  Kangra  all  over  India.  I  need  scarcely  remind 
you,  Grentlemen,  of  the  periodic  panics  that  appear  at 
hill-stations  (  no  one  knows  how  )  from  a  report 
having  got  abroad  that  so  many  persons  were  to  be 
captured  and  made  into  mumiai.  So  long  as  this  scare 
lasts,  it  is  often  extremely  difficult  to  get  persons  to  go 
messages,  especially  after  nightfall.  The  article  which 
I  show  you  was  not,  however,  made  from  human  fat, 
but  is  of  a  mineral  nature,  and  is  sometimes  known  as 
silajit,  being  found  as  an  exudation  from  the  soil  or 
in  crevices  of  the  rocks. 

6.  Nahani  {Valeriana  Sardivickii). — This  is  very 
largely  exported  from  these  hills,  and  appears  to  be 
used  in  India  both  as  a  perfume  and  as  a  medicine. 
According  to  the  drug-sellers  of  Kangra,  it  is  an  anti- 
spasmodic. It  seems  well  worthy  of  careful  examina- 
tion as  a  substitute  for  the  valerian  of  the  Pharma- 
copoeia. The  point  of  importance  regarding  it  lies 
in  the  fact  that,  although  most  writers  on  the  subject 
do  little  more  than  suggest  that  it  might  be  used,  or 
that  it  is  desirable  it  should  be  used,  it  was  found  by 
me  in  every  drug  shop,  asi  a  regular  article  of  trade, 
and  was  well-known  to  the  collectors,  who  pointed  out 
the  living  plant  on  the  Alpine  slopes  as  the  nahani 
of  their  trade. 

7.  Banafsha  {Viola  serpens). — This  is  very  largely 
traded  in  from  the  Western  Himalaya.  The  interest 
in  it  consists  in  the  fact  that  the  true  banafsha  is 
doubtless  the  flowers  of  V.  odorata — a  species  very 
much  more  rarely  met  with,  and  it  is  thus  possible  the 
Indian  substitute  possesses  none  of  the  properties  of 
the  drug,  so  much  admired  by  Muhammadan  physicians. 

8.  Atis  or  patis  {Aconitum  heterophyllum) . — It  is, 
perhaps,  unnecessary  for  me  to  say  anything  regarding 
this  very  valuable  diug  further  than  that  it  forms  an 
extensive  article  of  trade  from  every  town  in  Kangra 
and  Kulu.  I  understand  it  was  formerly  issued  from 
the  Indian  Medical  Stores,  but  for  some  years  it  has 
been  discontinued.  One  would  naturally  like  to 
know  the  reason  for  this.  Few  medicines  are  more 
extensively  employed  by  the  people  of  India  than  atis. 

9.  Aconitum  naptsllus. — The  only  form  of  this 
plant  found  by  me  on  the  higher  ranges  was  a  condi- 
tion with  very  pale  blue  flowers  and  small  conical  roots. 
It  is  neither  collected  nor  traded  in  from  Kangra,  so 
far  as  I  could  learn,  though,  of  course,  it  was  well 
known  to  the  hill-people  to  be  poisonous. 


10.  Impatiens  sulcata. — The  seeds  of  this  very  tall 
balsam  are  regularly  eaten,  and  a  medicinal  oil  is  also 
said  to  be  extracted  from  them,  which  is  regarded  as 
of  special  merit,  but  of  the  properties  of  which  I  could 
get  no  definite  information.  One  seed  eaten  by  me 
made  me  feel  sick,  and  a  second  would  certainly  have 
had  disastrous  consequences. 

Before  dismissing  the  subject  of  the  articles  of  export 
trade  from  the  drug  shops  of  Kangra,  with  your  per- 
mission, Grentlemen,  I  should  like  to  mention  by  name 
three  articles  which  are  of  considerable  commercial 
value,  though  they  are  not  strictly  speaking  medicinal. 

11.  JTut,  the  Costus  of  the  Greeks  {Saussurea 
lappa). — This  valuable  perfume  has  not  hitherto  been 
regarded  as  exported  from  Kulu  and  Kangra.  I  ascer- 
tained that  there  was  a  considerable  trade  ia  the  root, 
and  I  collected  the  plant  in  one  or  two  of  the  ranges  at 
8,000  feet  in  height.  We  must,  therefore,  now  add 
these  regions  to  the  published  area  of  supply. 

12.  Dhup  (Jerinea  maerocephala) . — The  roots  {dhup) 
of  this  large  handsome  plant  {gugul)  are  extensively 
collected  and  exported  all  over  India  as  one  of  the 
chief  ingredients  of  the  incense  burnt  at  temples. 
That  article,  as  prepared  on  the  hills,  consists  of  the 
roots  of  this  plant  made  up  with  the  wood,  leaves 
and  berries  of  the  juniper,  a  little  Jatamansi^  sandal- 
wood and  camphor.  While  examining  the  ingredients 
employed  in  incense,  I  observed  that  the  traders 
kept  pepper-corns  with  their  camphor,  and  I  was  told 
that  these  prevented  the  evaporation  of  the  camphor. 
I  have  heard  this  stated  before,  but  have  not  as  yet 
had  an  opportunity  of  definitely  testing  the  truth  or 
otherwise  of  the  statement.  If  it  be  true,  the  fact 
should  be  of  great  value  to  Museums. 

13.  Madder  ov  manjit  {Ruhia  cordifolia) . — The  roots 
of  this  most  valuable  dye  plant  appear  to  be  regularly 
collected  all  over  Kashmir,  Kangra  and  Kulu.  This 
fact  does  not  seem  to  be  sufficiently  well-known  to  the 
trade,  and  it  is  possible  that  as  aniline  dyes  find  their 
way  more  completely  to  the  remoter  tracts  of  the 
Himalaya,  like  the  al  dye  of  the  Central  Provinces, 
the  manjit  of  Kangra  will  disappear  from  traae. 

These  are  a  few  of  the  regular  articles  seen  in  the 
drug  shops  of  Kangra,  but  before  leaving  that  pro- 
vince, I  shall  like  to  invite  your  attention  to  five 
articles  of  the  herbalist  stalls. 

14.  Ithamius  davuricus  {segul). — A  common  tree 
throughout  the  regions  from  5,000  to  7,000  feet  in  alti- 
tude. The  fruit  and  juice  are  regarded  as  di'astic  purga- 
tives. If  this  could  be  utilized,  an  indefinite  supply 
exists. 

15.  Podophyllum  emodi. — The  large  scarlet  fruits 
of  this  plant  are  universally  eaten  and  relished  by  the 
people,  and  they  are  not  purgative :  the  roots  are  recog- 
nized as  a  useful  purgative.  The  number  of  persons 
that  make  a  living  by  collecting  and  exporting  drugs 
from  the  higher  ranges  of  Kangra  and  Kulu  is  very 
great.  The  demand  exists  for  karu,  dhup,  hut  and 
many  such,  and  these  are  regularly  exported.  If, 
therefore,  the  European  merchants  wish  to  procure 
podophyllum,  they  should  find  little  difficulty  in  orga- 
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nizing  an  agency.  From  the  examination  of  this 
root  (instituted  some  few  years  ago),  it  appears  to  be 
remarkably  rich  in  the  officinal  resin.  India  should 
not  only,  therefore,  meet  her  own  demands,  but  very 
largely  contribute  to  the  world's  supply. 

16.  Balanophora  inrolncrata. — This  most  remark- 
able plant  I  found  recognized  as  a  drug  and  sold  as 
gajpipal.  The  properties  (or  supposed  properties  )  I 
coiild  not  discover. 

17.  I  have  not  thought  it  necessary  to  place  before 
you  a  long  list  of  the  medicinal  products  collected  by 
me,  but  which  I  could  not  discover  the  exact  sources 
of,  since  they  were  not  in  season  during  my  visit.  I 
shall,  however,  draw  your  attention  to  two  such  pro- 
ducts. Malin,  a  root  sold  in  Palampur  and  elsewhere, 
and  said  to  be  very  valuable  in  killing  maggots  and 
lice. 

18.  Mathosan,  a  member  of  the  umbelliferse,  which 
I  have  not  had  time  to  critically  examine,  but  which 
appears  to  be  Selimim  tenuifolmm.  One  person  gave 
me  the  name  Bhutkcsi  for  these  roots — a  name  hitherto 
assigned  to  Corydalis  Goraniana,  but  it  would  appear 
this  same  mistake  has  been  made  on  more  than  one 
occasion  here  mentioned,  since  considerable  confusion 
exists  in  the  literature  oiBhutkesi. 

The  roots  of  Mathosan  are  sold  all  over  Kangra 
and  Kulu  for  the  purpose  of  causing  the  fermentation 
of  sur  or  beer.  They  are  made,  into  cakes  with 
barley,  and  these  cakes  are  sold  as  DhcU,  and  are 
probably  identical  with  the  Paps  of  the  Tibetans. 
This  subject  is  of  the  greatest  interest,  for  in  these 
prepared  barley  and  Mathosan  cakes,  we  possess  a  sub- 
stance that  is  said  to  keep  good  for  a  long  time,  and 
a  small  fragment  of  which  may  be  relied  upon  to 
produce  fermentation,  or  may  be  employed  in  rais- 
ing bread.  To  the  numerous  officers  in  India,  who 
spend  many  months  together  in  camp,  these  small 
fermenting  cakes  should  prove  of  the  greatest  service, 
and  it  seems  just  possible  that  this  obscured  ferment- 
ation kgent  might  even  be  of  value  to  the  brewing 
industry. 

19.  Some  few  years  ago  I  had  occasion  to  be  travel- 
ling in  the  Sutlej  Valley.  I  witnessed  there  the 
leaves  of  Adhatoda  vasica  being  scattered  over  a 
flooded  field  of  rice.  I  enquired  the  object,  and  was 
told  these  acted  as  a  medicine  by  killing  the  insect 
and  fungoid  pests  of  the  rice  crop.  My  attention 
being  thus  directed  to  this  subject,  I  conducted  many 
experiments  with  the  result  that  the  cultivators'  opi- 
nion of  the  plant  seemed  fully  justified.  The  subject 
was  then  recommended  by  the  Government  of  India 
to  the  attention  of  the  local  Governments,  and  much 
useful  additional  information  was  thereby  brought  to 
light.  Shortly  after  this  Dr.  Hooper,  of  Madras,  took 
up  the  chemical  examination  of  the  plant,  and  succeed- 
ed in  isolating  an  alkaloid  to  which  he  attributed  the 
active  principle.  Dr.  Bamber,  of  Kirkee,  on  the  other 
hand,  subsequent  to  Dr.  Hooper's  investigations,  re- 
examined the  plant,  and  formed  the  opinion  that  the 
principle  which  acts  as  an  insecticide  appears  to  be  a 
volatile  product.    In  this  opinion  I  concur  with  the 


latter  chemist.  In  all  my  practical  tests  I  failed  to 
get  good  results  if  dried  leaves  were  used.  Within 
the  past  few  months,  this  substance  has  gained  a  some- 
what remarkable  reputation  as  an  insecticide  against 
red  spider  and  mosquito — the  two  chief  pests  of  the 
tea  plant.  But  in  addition,  the  opinion  prevails 
throughout  India  hat  this  is  one  of  the  most  valuable 
plants  in  the  treatment  of  lung  diseases.  The  sugges- 
tion has,  therefore,  been  made  that  it  is  possible  the 
insecticide  property  and  its  value  in  these  affections 
may,  in  some  way  or  other,  be  connected.  I  dare  not 
carry  this  suggestion  further,  however,  without  having 
performed  the  necessary  experiments  that  would  justify 
the  conclusion  these  considerations  point  to  ;  but, 
Gentlemen,  I  may  add  that  I  obtain  frequent  applica- 
tions from  medical  men  in  Europe  who  would  seem 
anxious  to  experiment  with  the  drug.  The  difficulty 
has  presented  itself  of  being  able  to  prepare  a  medicine 
from  the  fresh  plant  that  would  preserve  all  its  true 
properties.  I  venture,  therefore,  to  commend  this 
subject  as  one  out  of  the  many  undeveloped  medicinal 
products  of  this  country  that  might  be  fairly  well 
expected  to  more  than  reward  the  energies  of  many 
investigators. 

20.  Before  resuming  my  seat,  I  should  like  to  in- 
vite yourj  attention  to  one  other  subject.  You  are 
doubtless  aware  that  the  pulse  Lathyrus  satirus 
( Khesari)  has  for  many  years  now  been  fully  under- 
stood to  cause  paralysis  of  the  lower  extremities  to 
men  or  animals  that  live  on  grain  for  any  length  of 
time.  This  property  has  been  found  to  be  due  mainly  to 
a  volatile  principle  that  is  destroyed  if  the  pulse  be 
properly  cooked.  When  travelling  through  the  Nagpur 
District  of  the  Central  Provinces,  my  attention  was 
directed  the  other  day  to  a  form  of  the  plant  with  much 
smaller  seeds  which  the  natives  believe  is  entirely  free 
from  the  toxic  property  of  theordinary  form  of  the  plant. 
Thinking  there  might  possibly  be  some  mistake,  I  gave 
the  study  of  the  form  met  with  on  wheat  (Rahi)  lands 
my  careful  consideration  since  I  had  been  informed 
the  harmless  condition  of  the  pulse  grew  on  rice  lands, 
which  I  was  to  inspect  shortly  after.  I  was  thus  pre- 
pared to  critically  examine  the  two  plants  on  my  pass- 
ing from  the  wheat  to  the  rice  areas,  but  I  must  inform 
you  that  when  I  was  shewn  the  rice  field  condition  of 
Lathyrus,  I  was  utterly  at  a  loss  to  find  any  structural 
peculiarity  by  which  in  the  herbarium  the  two  plants 
might  be  separately  recognized.  Their  habitats  are 
very  different— the  smaller  seeded  form  (lakhori),  as  it  is 
called,  is  sown  earlier,  the  seed  being  thrown  over  the 
flooded  rice-fields  towards  the  close  of  the  rains ;  the 
wheat-field  form  is  sown  later,  on  rich  black  soil.  This, 
in  the  Central  Provinces,  is  known  as  lakh.  The  opi- 
nion that,  while  lakhori  is  harmless,  lakh  is  very  dan- 
gerous, I  found  to  be  held  by  the  inhabitants  of  several 
districts  of  these  provinces,  and  even  in  the  Berars.  In- 
deed, lakhori  is  spoken  of  as  a  speciality  of  Nagpur, 
Bhandara  and  Clfliatisghar  Districts,  and  is  exported  all 
over  the  country  on  account  of  its  Ijeing  harmless.  It 
cannot  alone  be  the  fact  that  it  is  grown  in  rice  lands 
that  gives  this  immunity,  since  in  Oudh,  the  North- 
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Western  Provinces  and  Behar,  the  rice  land  Lathyrus 
is  very  poisonous.  There  are  no  botanical  characters, 
other  than  the  size  of  the  seed,  to  account  for  this  remark- 
able chemical  difference  (if  it  be  chemically  confirmed 
that  the  popular  reputation  of  the  two  grains  is  correct)  ; 
to  what  then  are  we  to  look  for  a  solution  of  the  enigma 
of  these  curious  plants  ?  I  venture  to  think,  Gentlemen, 
our  ignorance  of  the  nature  and  character  of  the  pro- 
ducts of  this  country  is  the  chief  cause,  not  only  of  many 
of  our  own  defects,  but  of  our  want  of  scientific  progres- 
sion. It  is  impossible  to  urge,  therefore,  in  too  strong 
terms  the  desirability  of  greater  attention  being  given 
to  the  study  of  the  indigenous  drugs  of  India.  We 
shall,  thereby,  find  good  substitutes  for  imported 
drugs,  create  new  trades,  and  prevent  valuable  local 
knowledge  from  being  lost  sight  of  in  the  new  stream 
of  Western  ideas  that  is  rapidly  enveloping  the  whole 
country. 


SECOND  PEESIDENTIAL  ADDEESS. 
Indian  Pharmacology  :  A  Revikw. 

BY  KAl  BAHADUU  KANNY  LALL  DEY,  C.I.E.,  P.C.S. 

The  immortal  Darwin  concluded  one  of  his  most  ex- 
haustive monographs  with  the  words  :  "  We  only  see 
how  litrle  has  been  made  out  in  comparison  with  what 
remains  unexplained  and  unknown."  This  is  exactly 
my  feeling  to-day  in  attempting  to  place  before  you  a 
brief  review  of  the  subject  which  I  have  made  a  study 
for  more  than  forty  years. 

I  am  fully  conscious  of  the  responsibility  attached  to 
the  office  to  which  you  have  done  me  the  honour  to  elect 
me,  and  I  trust  that  you  may  not  be  disappointed  in  my 
fulfilment  of  these  responsibilities.  I  am  becoming 
more  and  more  reconciled  to  the  fact  that  advancing 
age  constrains  me  to  leave  this  legacy  of  work  undone 
to  younger  and  abler  men,  but  I  shall  endeavour  in  the 
time  at  my  disposal  to  lay  before  you  a  sketch  of  the 
progress  of  pharmacology  in  India  with  some  sugges- 
tions of  possibilities  as  to  its  future. 

It  may  not  be  unprofitable  to  glance  for  a  moment 
at  the  ancient  Sanskrit  Materia  Medica  of  a  time  long 
preceding  the  advent  even  of  Mohammedanism  in  India 
over  seven  centuries  ago.  I  have  quite  lately  found 
great  pleastire  and  no  small  instruction  in  a  research 
into  the  old  Sanskrit  works  dealing  vsdth  the  classification 
of  vegetables  and  the  utilization  of  their  parts  in  medi- 
cine as  practised  by  the  physicians  of  India  of  the 
Puranic  era  some  thirteen  centuries  ago.  The  elaborate 
directions  for  the  collection  of  cirugs  and  their  subse- 
quent manipulation  is,  strange  as  it  may  seem  to  Euro- 
pean minds  at  least,  not  by  any  means  unworthy  of  the 
methods  of  to-day,  and  you  will  perhaps  be  as  astonish- 
ed to  learn  as  I  was  to  find  that  some  of  the  mistakes 
of  the  most  ancient  of  these  Sanskrit  writings  survive 
in  some  of  the  best  books  treating  of  the  indigenous 
drugs  of  India  at  the  present  time.  They  show  the 
great  progress  which  the  ancient  Hindus  had  made  in 
the  healing  art.    Minute  instructions  were  given  on 


every  conceivable  point,  such  as  the  gathering  of  herbs, 
preparation  of  medicines,  etc.  Annual  plants  were  to 
be  collected  before  the  ripening  of  the  seed,  biennials  in 
the  spring,  and  perennials  in  the  autumn  ;  twigs  were 
to  be  of  the  present  year's  growth :  the  roots  to  be  collect- 
ed in  the  cold  season ;  the  leaves  in  the  hot  season ;  and 
the  barks  and  woods  in  the  rains.  There  were  no  fewer 
than  twenty-six  forms  of  medicine,  including  powders, 
extracts  and  boluses,  decoctions  and  infusions  in  water 
and  milk,  syrups,  expressions,  distillations,  fermenta- 
tions, and  medicated  oils,  many  of  them  crude  enough 
in  their  exhibition  but  wondrously  efficacious  in  the  re- 
spective ailments  for  which  they  were  designed.  Not, 
hoAvever,  until  the  quickening  influence  of  British  supre- 
macy had  been  f  uUy  established  in  India  was  any  not- 
able attempt  made  of  which  there  is  any  record  to  im- 
prove or  to  augment  what  was  abeady  known  of  the 
medicinal  resources  of  this  country.  Sir  William  Jones' 
"Botanical  Observations  on  Select  Indian  Plants,"  was 
one  of  the  earliest  contributions  in  this  direction :  John 
Fleming's  "  Catalogue  of  Medicinal  Plants  "  (1810)  ; 
Ainslie's  "  Materia  Medica  of  Hindustan"  (1813  and 
1826);  Eoxburgh's  "  Flora  Indica  "  in  1820,  and  the 
labours  of  AVallich,Eoyle  and,  later,  of  Drs.  F.  J.Mouat 
and  Macnamara  and  other  ardent  botanists,  did  much 
towards  resolving  the  chaos  in  which  they  found  the 
vast  mass  of  material  at  their  disposal  into  some  degi'ee 
of  scientific  arrarfgement. 

The  gradual  progress  of  Indian  pharmacology,  the 
widening  and  deepening  of  its  influence,  and  its  possi- 
bilities in  contributing  to  the  health  and  consequent 
prosperity  of  this  vast  Empii-e  have  been  in  complete 
sympathy  with  the  gradual  development  of  commerce, 
medicine,  and  science  in  this  country.  Clear  of  the  my- 
thology and  superstition  from  which,  not  unlike  the 
medical  science  of  Europe,  it  evolved,  but  which  lingers 
still  in  India,  the  science  has  in  some  measure  at  least 
demonstrated  the  marvellously  liberal  provision  of  cura- 
tive and  remedial  agents  within,  the  reach  of  the  teem- 
ing millions  of  this  Empire. 

Following  O'Shaughnessy's  Bengal  Fharn  aco]^aiia 
(1844),  the  publication  of  the  Phannacopceia  of  India 
(1868)  under  the  editorship  of  Dr.  Waring  signalized  it 
new  epoch  in  the  establishing  of  the  value  of  indigenous 
medicinal  products.  The  more  important  were  stamped 
with  some  measure  of  official  recognition,  a  preliminary 
step  to  the  ultimate  adoption  of  several  in  the  Brituk 
Pharmacopceia,  a  distinction  of  which  many  more — as  I 
shall  hope  to  show — are  equally  worthy.  Dr.  Moodeen 
Sheriff's  "  Supplement  to  the  Pharmacopoeia,"  published 
in  the  following  year,  added  very  materially  to  the  use- 
fulness of  that  work,  and  Dr.  U.  0.  Dutt's  translation 
of  "  Sanskrit  Materia  Medica  "  enriched  this  department 
of  medical  science  in  no  inconsiderable  degree.  The 
painstaking  labours  of  Fllickiger  and  Hanbury,  as  em- 
bodied in  the  PImrmaco  graph  in,  were  of  incalculable 
value  in  recording  some  most  important  material  relat- 
ing to  the  medicinal  prodiicts  indigenous  to  British 
India.  Among  recent  authors  the  work  of  the  late 
lamented  Dymock  has  been  perhaps  the  most  valuable. 
His  "  Materia  Medica  of  Western  India  "  (1883)  was 
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a  most  careful  compilation,  while  his  later  work  Phar- 
macographia  Indica,  in  joint  authorship  with  Warden 
and  Hooper,  is  an  admirable  emulation  of  its  perfect 
prototype. 

The  comprehensive  "Dictionary  of  the  Economic 
Products  of  India  "  by  my  honourable  colleague  in  the 
Presidency  of  this  section  of  the  Indian  Medical  Con- 
gress, Dr.  George  Watt,  combines  a  condensation  of  all 
the  literature  of  the  subject  with  all  the  information  it 
has  been  possible  to  secure  through  official  and  other 
sources.  Mr.  T.  N.  Mukherji,  of  the  Imperial  Museum, 
Calcutta,  has,  by  the  genuineness  of  his  work  in  this 
department  of  science  and  his  painstaking  attention  to 
details,  come  to  be  recognized  as  an  authority  on  all 
matters  relating  to  the  indigenous  drugs  of  India.  An- 
other earnest  worker  in  this  department  at  present  is 
Surgeon  Captain  B.D.Basu.  The  science  is  also  greatly 
indebted  to  Mr.  Thomas  Chiisty,  f.l.s.,  London,  for  his 
unremitted  exertion  to  discover  the  value  of  and  to  in- 
troduce new  drugs  to  the  commercial  world. 

International  Exhibitions  in  different  parts  of  the 
world  and  the  invitations  to  the  Indian  Government 
to  prepare  exhibits  infused  fresh  impetus  into  the  some- 
what commonplace  researches  into  the  medicinal 
resources  of  this  country. 

Thus  attempts  have  been  made  to  separate  the  wheat 
from  the  tares.  The  literature  on  the  subject  is  volumi- 
nous, tending  even  in  the  best  and  most  recent  works  to- 
wards reprint  and  repetition,  and  the  repetition,  as  I 
have  already  pointed  out,  of  statements  that  should  long 
ago  have  been  relegated  to  the  oblivion  whence  they 
originated.  In  a  new  edition  of  my  own  little  work 
(published  originally  in  1867),  on  the  "  Indigenous 
Drugs  of  India,"  now  in  the  press,  and  the  advance 
sheets  of  which  I  have  the  honom'  to  lay  before  you,  I 
have  tried  to  remedy  these  defects  as  far  as  possible,  to 
remove  the  errors  and  mistakes  into  which  writer  after 
writer  had  fallen  by  copying  and  quoting  one  after 
another,  to  prove  all  and  hold  fast  the  good. 

If  we  look  now  for  results  we  will  find  that  Materia 
Medica  as  a  science  has  benefited  materially  from  these 
researches,  that  the  armamenta  of  the  unprejudiced 
physician  has  been  increased  with  advantage,  helping  to 
raise  medicine  in  some  small  measure  at  least  out  of  the 
mire  of  empiricism.  The  medicinal  properties  and  uses 
of  these  munificent  gifts  of  Nature  have  become  better 
known  among  the  people,  and  uses  that  before  were 
confined  to  districts  have  spread  to  larger  and  more  use- 
ful araas.  But  while  the  example  of  Government  is  to 
be  taken  as  our  criterion  in  many  instances,  it  is  not  so 
in  this  particular  case.  It  is  surely  a  reproach  that  in 
the  latest  list  of  medical  stores  for  hospitals  in  Bengal 
only  one  country  medicine — the  herb  chirdta — appears. 
This  surely  reflects  either  on  the  internal  or  external 
administration  of  the  Medical  Store  Department. 

It  is  in  view  of  such  considerations  as  these  that  I 
would  endeavour  to  offer  some  practical  suggestions  as 
to  how  the  more  important  of  our  indigenous  drugs 
may  be  dealt  with,  not  merely  as  in  different  substitutes 
for  European  products,  but  as  each  filling  a  place 


of  its  own  in  point  of  usefulness  and  therapeutic 
value. 

The  first  consideration  is  that  of  identification.  This 
will  remain  a  prime  difficulty  until  certain  prominent 
characteristics  of  each  drug  become  established,  as  no 
amount  of  verbal  description  will  enable  the  non- 
botanical  mind  to  identify  some  plants  and  parts  which 
even  in  themselves  do  not  invariably  present  quite  the 
same  characters.  The  ease  and  cheapness  with  which 
almost  all  the  drugs  of  this  country  are  to  be  obtained 
will  be  facilitated  greatly  with  the  help  of  the  verna- 
cular names  peculiar  to  each  district,  as  also  of  the  pro- 
fessional castes  who  deal  in  these  substances,  the  Mus- 
hras  of  Central  and  Upper  India,  the  low- caste  MauLs, 
Bedi)jm,Bagdis,  Kciibartas,  Pods,  Chandak.,  Kaoras,  and 
Karangas  of  Bengal  and  the  Chandras,  Bhils,  Gamtas 
of  Bombay.  These  humble  communities  of  the  several 
Presidencies  of  India  can  render  immense  service  to 
medical  men  in  supplying  medicinal  plants.  This  fact  was 
fully  recognized  by  Sir  William  Jones,  the  President- 
founder  of  the  Asiatic  Society  of  Bengal.  In  the 
second  volume  of  his  "  Botanical  Observations  on  Select 
Indian  Plants  "  he  wrote  : — 

"I  am  very  solicitous  to  give  Indian  plants  their  true  Indian 
appellations  ;  because  I  am  fully  persuaded,  tiiat  Linnaeus  liiiii 
self  would  have  adopted  them,  had  lie  known  the  learned  and 
ancient  language  of  this  country.  .  .  .  Far  am  I  from  doubt- 
ing llie  great  importance  of  perfect  botanical  descriptions  ;  for 
languages  expire  as  nations  decay,  and  the  true  sense  of  many 
appellatives  in  every  dead-language  must  be  lost  in  a  course  of 
ages  ;  but  as  long  as  those  appellatives  remain  understood,  a 
travelling  physiciiin  who  should  wish  to  procure  an  Arabian  or 
Indian  plant,  and  without  asking  for  it  by  its  learned  or  vulgar 
name,  should  hunt  for  it  in  the  woods  by  its  botanical  character, 
would  resemble  a  geographer,  who,  desiring  to  enquire  byname 
for  a  street  or  a  town,  must  wait  with  his  tables  and  instruments 
for  a  proper  occasion  to  determine  its  longitude  and  latitude." 

The  suggestion  herein  conveyed  has  been  carried 
into  effect  to  a  large  extent  in  such  names  as  Athnoce- 
phalus  cadamba  and  Cedrus  deodara,  but  it  is  to  be 
regretted  that  it  has  not  been  possible  to  widen  the 
system  in  the  nomenclature  of  plants  peculiar  to 
India. 

Botanically,  many  of  the  doubtful  points  relating  to 
the  plants  yielding  these  drugs  have  been  set  at  rest 
for  ever  in  Sir  Joseph  Hooker's  colossal  work  on  the 
Elora  of  British  India,  now  completed  in  all  but  the 
grasses,  while  the  index  collections  of  authentic  speci- 
mens which  are  in  process  of  formation  at  the  Imperial 
Museum,  Calcutta,  and  Imperial  Institute,  London,  to 
which  the  Dictionary  of  Economic  Products  is  to  form 
the  catalogue  and  key,  will,  when  complete,  facilitate 
the  identification  of  these  products  for  commercial 
purposes'.  All  the  well-oiled  machinery  of  this  official 
mill,  however,  will  not  bring  our  acquaintance  vsdth 
those  of  om-  native  medicines  that  we  ought  to  know 
better  out  of  the  theoretical  into  the  practical. 

I  would  suggest  a  further  step  in  the  establishment 
of  facilities  for  the  supply  of  reliable  prrparatiom 
ready  for  immediate  use  by  physicians.  It  is  vain  to 
expect  medical  officers  to  assume  the  roh  either  of  bota- 
nists or  druggists.    That  is  a  condition  of  things  which 
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has  long  gone  by.  I  have  to  suggest,  therefore,  that 
the  medical  storekeepers  of  the  respective  Presidencies 
should  be  asked  to  make  some  definite  pharmaceutical 
preparations  at  their  respective  laboratories  for  distribu- 
tion to  the  various  hospitals  and  dispensaries  for  trial 
and  report.  In  this  way  a  step  would  be  made  towards 
their  practical  utilization,  while  the  advisability  or 
otherwise  of  theii*  replacing  costly  imported  drugs  could 
be  most  readily  determined.  Absolute  dependence 
ought  not  to  be  placed  on  individual  opinion,  for  such 
may  be  formed  from  preconceived  notions,  or  may  be 
affected  by  influences  or  considerations  which  may 
detract  from  their  real  value.  Some  such  arrangement 
once  thoroughly  established,  however,  the  great  Indian 
Medical  Service  will  be  a  source  of  unlimited  blessing 
to  the  people  and  will  be  independent  of  the  -ines  and 
the  -anes  and  the  synthetical  monstrosities  innumera- 
ble of  these  last  days.  The  particular  class  of  prepara- 
tion I  would  favour  is  the  general  one  of  fluid  extracts 
as  originated  in  the  United  States  Pharmacopoeia  ,  one 
part  of  the  product  representing  one  part  of  the  original 
drug  operated  upon.  They  present  the  advantages  of 
portability,  permanence  and  adaptability  with  con- 
centration and  uniformity.  I  have  myself  made 
several  experiments  in  this  direction,  the  results  of 
which  I  have  the  honour  to  present  for  your  inspection. 
•  I  am  persuaded  that  the  future  of  Indian  Pharma- 
cology depends  largely  on  considerations  such  as  I  have 
indicated  to  you. 

The  next  important  point  is  the  commercial  aspect  of 
this  question.  The  Grovernment  of  India  has  encour- 
aged with  a  liberality  beyond  all  precedence  the  culti- 
vation of  medicinal  plants  suited  to  India,  and  the 
experimental  cultivation  of  others  which  have  proved 
to  be  unsuitable  to  the  soil.  The  result  has  been,  on 
the  one  hand,  that  the  cinchona  industry  of  the  world 
has  been  completely  revolutionized,  ruined,  some  will 
say  ;  while,  on  the  other,  thousands  of  rupees  have  been 
spent  to  practically  no  purpose  in  the  attempt  to 
establish  ipecacuanha. 

The  time  has  now  come  for  laying  out  Medicinal 
Plant  Farms  in  the  districts  most  suited  to  the  drugs 
which  it  is  proposed  to  grow.  There  is  enough  bella- 
donna on  the  Himalaya  to  supply  the  world  which,  if 
transplanted  and  carefully  cultivated,  would  surely  at 
least  save  India  the  necessity,  if  not  the  cost,  of  import- 
ing that  among  many  other  drugs  which  might  simi- 
larly be  grown.  The  medicinal  plant  and  essential  oil 
gardens  of  Germany  and  Belgium  are  sufficient  evi- 
dence of  the  success  attending  such  enterprise.  Another 
most  desirable  step  which  would  follow  this  in  •  natural 
sequence  would  be  the  establishment  of  a  drug 
emporium  for  India.  This  for  obvious  reasons  would 
be  most  practically  effected  at  Calcutta.  A  class  of 
drug  brokers  would  arise,  whose  business  it  would  be  to 
encourage  the  systematic  collection  of  drugs  for  export 
to  the  great  markets  of  Europe,  Australia  and  America. 
The  sorting  of  the  drugs  into  their  various  qualities 
could  be  effected  quite  as  easily  in  the  Calcutta  as  in  the 
London  market,  and  the  present  anomalous  position  of 


the  Indian  druggists  importing  di'ugs  which  have  al- 
ready been  shipped  from  India  vsdll  be  done  away. 
There  are  thousands  of  tons  of  valuable  roots  and 
flowers,  and  fruits  and  fibres,  rotting  in  the  jungles 
every  year  for  want  of  a  proper  market  in  which  to 
have  their  approximate  values  appraised.  Nor  are  they 
even  on  the  Himalaya  so  very  inaccessible.  The 
gentian  grubbers  of  the  Alps  spend  weeks  at  a  time  far 
away  from  their  homes  collecting  for  the  market. 
Some  of  the  medicinal  plant  farmers  about  Brussels 
employ  500  collectors — whole  families — who  go  out 
into  the  surrounding  districts  and  collect  the  drugs 
which  they  prepare  for  the  markets  of  the  world. 
With  the  cost  of  labour  at  a  minimum  in  India  and 
material  in  profusion  success  in  some  corresponding 
degree  is  assured.  The  ever- improving  railway 
communication  should  afford  a  great  impetus  to  such 
an  industry  which  I  am  confident  would  in  time  become 
one  of  considerable  importance  to  the  people  of 
India. 

Above  all  I  would  appeal  to  my  countrymen  to  be 
honest.  It  is  unfortunately  too  true  that  the  art  of 
sophistication  and  adulteration  as  applied  to  almost 
every  commodity  produced  in  India  has  served  to 
weaken  the  faith  even  of  oixr  own  countrymen  in  what 
we  are  accustomed  to  call  country  products.  There  are 
certain  branches  of  industry,  it  must  be  admitted,  where 
this  process  of  sophistication  provides  quite  an  industry 
of  no  little  importance,  but  I  ask  you,  is  this  sufficient 
compensation  for  a  diminished  faith  and  consequent 
depreciation  in  value  in  our  exports  to  European 
markets  ?  I  do  not  say  that  we  are  even  approaching 
in  ingenuity  to  that  which  created  the  wooden  nutmeg, 
but  I  hold  that  the  success  of  all  that  I  anticipate  for 
the  indigenous  drugs  of  India  depends  upon  this  con- 
sideration. If  I  may  present  one  or  two  instances  in 
the  brief  space  now  at  my  disposal,  I  would  remind 
you  that  Cannabis  indica  has  lost  a  very  considerable 
portion  of  the  reputation  it  once  had  in  European 
practice  on  account  of  the  fact  that  it  is  not  of  the  same 
standard  of  quality  as  it  was  in  former  years.  Similar- 
ly, the  bark  of  Holarrhcna  antidyscntcrica,  the  kurchi, 
is  losing  its  undoubted  position  as  a  specific  in  dysen- 
tery through  the  substitution  of  worthless  barks.  The 
aconites  are  equally  unreliable. 

Among  the  most  important  of  the  drugs  exported  at 
present  are  ^cow/^mw /rroa;,  nux  vomica,  Indian  opium, 
ba^l,  hemidesmus  and  Indian  hemp ;  while  among  others 
which  might  form  equally  important  articles  of  export 
are  belladonna,  taraxacum,  podophyllin,  jalap  {Tpomcea 
turp^thiim) ,  Holarrhcna  antidyscntcrica,  gurjim,  chaul- 
mugra,  isaphgul. 

T  am  hopeful  that  considerable  encouragement  will 
be  afforded  to  the  better  appreciation  of  our  indigenous 
drugs  by  the  fact  that  some  are  likely  to  be  included  in 
the  proposed  Imperial  Pharmacopceia.  In  a  paper 
which  I  prepared  for  the  International  Pharmaceutical 
Congress  held  in  London  in  1881,  and  which  was 
presented  on  my  behalf,  I  suggested  several  drugs  as 
worthy  of  inclusion  in  a  proposed  revision  of  the  British 
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Pharmacopma.  These  suggestions  are  embodied  in  tlie 
following  list : — 


Scientific  Name. 


Adhatoda  Vasica 
Andropo^on  uaniculata  ... 
Azadirachta  indica 

Calotropia  g'igantea 
Uarica  Papaya 
Dipterocarpus  turbinatus 

Garcinia  Mangostana 
Gynocardia  odoiata 
Holarrhena  antidysei:^- 
terica 

Psoralia  corylifolia 
Symplocoa  racemosa 


PopuLAK  Name. 


Bakas 

Kdliitegh 

jS'im 

Akanda 
Papaya 
Gurgun 

iMangnstejn 
Chaulmuy  ra 

Kurchi 

Bahchee 
Lodhra 


Propeiities. 


An  expectorant. 

Febrifupre. 

Bitter  tonic  and 
antiperiodic. 

In  eczema. 

Source  of  papain. 

Substitute  for  co- 
paiba. 

Astringent. 

In  leprosy. 

Specific  in  dysen- 
tery. 
Tn  leucoderma. 
In  menorrhau'ia. 


I  have  now  attempted  in  the  brief  space  at  my 
disposal  to  place  before  you  some  of  my  views  and  som^e 
of  my  expectations  which,  in  my  old  age,  I  cannot  hope 
to  see  realised,  but  which,  in  the  best  interests  of  the 
great  Oriental  Empire  of  Iler  Majesty,  I  venture  to 
hope  may  be  furthered  in  some  measure  by  this  Indian 
Medical  Congress. 


THE  GOVERNMENT  CINCHONA  ENTER- 
PRISE IN  SIKKIM. 

BY  G.  KING,  M.B.,  LL.D.,  F.R.S.,  O.I.B., 
Brigade-Surgeon-Lt .-Col.  /.  M.  S. 

From  its  first  introduction  to  Europe  in  1639  by  the 
Countess  of  Chinchon  and  her  father  confessor  down 
to  the  year  1820,  cinchona-bark  used  to  be  adminis- 
tered either  in  the  form  of  powder  or  as  tincture,  infu- 
sion or  decoction.  In  1820  Pelletier  and  Caventou 
separated  from  the  bark  the  alkaloids,  which  they 
named  quinine  andicinchonine.  Q-uinidine  was  discover- 
ed by  Henry  and  Delondre  in  1833 ,  cinchonidine  by 
Winckler  in  1847,  and  quinamine  and  aricine  found 
at  stni  later  dates.  Soon  after  the  separation  of 
the  two  alkaloids  first  mentioned,  it  was  found 
that  in  medical  practice  far  better  results  were  obtained 
from  their  use  than  from  the  exhibition  of  any  of 
the  pharmaceutical  preparations  of  bark  hitherto 
employed.  What  was  called  quinine  in  these  early 
days  was,  no  doubt,  a  mixture  of  all  the  alkaloids 
contained  in  the  bark  used  in  its  manufacture.  The 
new  drug  was  admitted  into  the  Phannacopoeia  under 
the  name  of  quinine,  and  it  is  only  in  comparatively 
recent  times  that  the  other  alkaloids  were  even 
mentioned  in  the  Pharmacopoeia  far  less  admitted  as 
officinal. 

The  medicinal  cinchona  trees  are  all  natives  of  the 
great  forests  of  the  Andes  of  South  America.  As  the 
consumption  of  their  barks  extended  in  Europe,  the 
trees  in  the  Andes  gradually  began  to  disappear,  the 
bark-cutters  having  year  by  year  to  explore  forests 
more  and  more  remote  fi'om  the  coast,  and  no  system  of 
conservancy  was  ever  enforced  by  the  various  Govern- 


ments in  whose  territories  the  trees  occur.  The  result 
of  all  this  was  that  the  price  of  cinchona-bark  steadily 
increased,  and  as  the  demand  for  it  also  increased, 
serious  fears  began  to  be  entertained  of  the  complete 
extinction  of  cinchona  in  its  home  in  South  America. 
The  Government  of  India  have,  for  many  years,  been 
the  largest  consumer  of  febrifuges  in  the  world ;  and 
the  Dutch  Government  were  also,  by  reason  of  their 
Malayan  possessions,  much  interested  in  the  bark  trade. 
These  Governments  were  accordingly  the  first  to  take 
any  action  to  avert  the  impending  calamity.  The 
suggestion  to  introduce  the  medicinal  cinchonas  to  the 
hill  ranges  of  British  India  was  first  made  in  the  year 
1835  {i.e.  fifty-nine  years  ago)  by  Dr.  Forbes  Royle,  a 
Member  of  the  Indian  Medical  Service.  Dr.  Royle  was 
at  that  time  Supei'intendent  of  the  Hon'ble  Company's 
Garden  at  Saharanpur.  In  the  years  1847,  1853  and 
1856,  Dr.  Royle  repeated  his  suggestions,  but  no  action 
was  taken  upon  them.  In  185'J  Dr.  Grant,  then  the 
Hon'ble  Company's  Apothecary  General  in  Calcutta, 
took  the  matter  up,  but  without  result.  In  1852  Dr. 
Falconer,  who  was  then  Superintendent  of  the 
Calcutta  Botanic  Garden,  again  brought  it  forward ; 
but  also  ineffectually.  Dr.  Falconer's  successors  at  the 
Botanic  Garden,  Dr.  T.  Thomson  andjDr.  T.  Anderson, 
also  both  successively  pressed  it  on  the  attention  of 
Government ;  and  in  1858  active  measures  were  at  last 
taken  which  resulted  in  the  establishment  in  1861  of 
cinchona  plantations  in  the  Nilgiri  Hills  and  in  the 
British  Sikkim,  near  Darjeeling.  A  little  before  this 
the  Dutch  Government  had  also  began  plantations  in 
Java.  As  soon  as  the  trees  thus  established  in  British 
India  began  to  yield  seed,  that  seed  was  freely  distri- 
buted to  all  applicants,  with  the  result  that,  before 
many  years  had  elapsed,  not  only  had  the  Government 
plantations  been  greatly  increased,  but  thousands  of 
acres  in  the  hill  ranges  of  Southern  India  and  in  the 
uplands  of  Ceylon  had  been  covered  with  cinchona 
trees  by  the  enterprise  and  energy  of  private 
planters. 

Soon  after  their  plantations  began  to  yield  bark  in 
sufficient  quantity,  the  Government  set  about  discover- 
ing the  best  mode  of  utilising  it.  The  first  bark  to 
be  dealt  with  was  red  bark,  the  produce  of  Cinchona 
succirubra.  This  species  had  proved  much  more  easy 
of  propagation  and  a  much  faster  grower  than  the 
species  which  are,  par  cxcelL  ncc,  quinine-barks.  Red 
bark,  althougli  rich  in  its  yield  of  total  alkaloids,  is 
not  proportionately  rich  in  quinine,  and  is  never 
chosen  as  a  bark  from  which  to  manufacture  that  drug. 
With  the  view  of  making  the  most  of  the  red  bark  of 
which  they  had  become  possessed.  Government  appoint- 
ed a  commission  of  medical  officers  to  test  the 
respective  values  as  febrifuges  of  the  alkaloids  which 
are  found  in  succirubra  bark.  The  result  of  these  . 
experiments  was  to  prove  that,  while  quinine  is  the  best 
febrifuge,  cinchonidine  and  cinchonine  have  also  much 
value.  Government  therefore  resolved  on  the  issue  of  a 
preparation  which  should  contain  all  the  alkaloids  of  red 
bark  in  the  exact  proportion  in  which  they  naturally 
occur  in  it.    The  preparation  which  resulted  is  the 


THE  GOYEENMENT  CINCHONA  ENTEEPEISE  IN  SIKKIM. 


529 


well-known  cincliona  febrifuge.  When  this  prepa- 
ration was  subjected  to  analysis,  it  was  proved  to 
contain,  besides  the  three  crystallizable  alkaloids  just 
named,  an  uncry stall izable  alkaloid,  the  existence  of 
which  in  cinchona-bark  had  not  previously  been  sus- 
pected. This  alkaloid  still  remains  without  any  other 
name  than  the  amorphous  alkaloid.  It  is  a  far  more 
powerful  febrifuge  than  quinine,  a  quarter  of  a  grain 
of  it  being  a  sufficient  dose  for  an  adult.  But  it  pos- 
sesses depressing  and  nauseating  properties  which  pre- 
vent its  use  in  an  uncombined  foAi  as  a  medicine. 
There  is  no  doubt,  however,  that  it  is  the  presence,  in 
small  proportion,  of  this  alkaloid  in  cinchona  febri- 
fuge which  makes  that  drug  a  remedy  for  fever  equally 
powerful  with  quinine,  although  rather  more  unplea- 
sant. When  cinchona  febrifuge  was  first  issued  for 
use  in  Government  hospitals  and  dispensaries,  it 
was  subjected  to  much  hostile  criticism,  the  value  of 
some  of  which  is  well  illustrated  by  two  examples  of 
it:  One  medical  officer,  whose  report  I  perused, 
declared  against  the  use  of  the  di'ug,  because  he  said  he 
had  found  it  inert ;  and,  if  I  remember  rightly,  he 
declared  that  he  would  as  soon  treat  his  fever  patients 
with  wheateu  flour  as  with  cinchona  febrifuge.  An- 
other officer,  whose  report  I  also  read,  excused  himself 
from  using  or  recommending  others  to  use  the  drug  on  the 
ground  that  it  is  an  active  poison,  I  cannot  myself 
offer  any  experimental  evidence  as  to  the  value  of 
cinchona  febrifuge.  The  question  has  long  ago  been 
practically  settled  in  favour  of  the  drug,  and  the  con- 
troversy need  not  be  re-opened.  Moreover,  it  is  still 
being  brought  by  private  persons  who  are  under  no 
sort  of  compulsion  to  use  it. 

Cinchona  febrifuge  was  first  begun  to  be  made  in 
the  Sikkim  plantation  during  the  official  year  1874-75, 
but  during  that  year  only  48  pounds  of  it  were  issued 
to  Government  hospitals.  During  the  year  1875-76, 
1,940  pounds  of  it  were  given  out ;  and  its  consumption 
increased  so  materially  that,  up  to  the  end  of  the  year 
1887-88,  no  less  than  87,704  pounds  of  it  had  iDeen 
issued  from  the  factory  at  Mungpoo.  The  whole  of 
this  large  qutCntity  was  issued  and  was  consumed  in 
substitution  of  quinine.  And  it  may  be  of  interest  to 
compare  the  cost  of  this  quantity  of  the  drug  with 
that  of  an  equal  quantity  of  quinine.  Cinchona 
febrifuge,  during  the  whole  of  the  period  just  men- 
tioned, was  sold  to  Government  officers  and  to  all 
charitable  institutions  at  the  uniform  rate  of  one  rupee 
per  ounce.  Quinine,  as  is  well  known,  fluctuates 
greatly  in  price.  According,  however,  to  statistics 
carefully  prepared  by  an  English  pharmacologist,  the 
average  rate  of  it  in  London,  from  1875  to  1887,  was 
eight  shillings  and  four  pence  half-penny  per  ounce. 
The  sterling  value  of  87,704  pounds  of  quinine  would, 
-at  this  rate,  have  been  £587,616  ;  and  its  actual  cost  to 
'the  Indian  consumer  would,  even  at  the  favourable 
rates  of  exchange  which  prevailed  during  these  years, 
been  a  good  deal  more.  The  actual  cost  to  the  Indian 
consumer  of  the  febrifuge,  which  took  the  place  of  this 
quantity  of  quinine,  was  Es.  14,47,116.  The  saving, 
therefore,  was  very  great,  and  was  sufficient  to  cover 


the  total  capital  cost  of  the  plantation  four  times 
over  and  to  leave  the  Government  in  possession  of 
an  estate  from  which  ten  thousand  pounds  of 
quinine  and  cinchona  febrifuge  can  annually  be  turned 
out. 

During  the  early  part  of  1888  an  entirely  new 
departure  was  taken  on  the  plantation.  This  consisted 
in  the  beginning  of  the  attempt  to  utilize  the  bark  of 
the  Cinchona  Calisai/a,  or  yellow  bark,  trees  which, 
although  much  more  difficult  of  propagation  than  the 
red  bark  trees,  had  then  reached  the  number  of  over 
two  and  a  half  millions  (2,069,500).  The  details  of 
the  processes  of  the  manufacture  of  quinine  followed 
by  the  European  makers  have  always  been  rather  care- 
fully concealed.  It  was  scarcely  to  be  expected  that 
the  philanthropy  of  these  gentlemen,  even  if  heredi- 
tary, would  be  sufficiently  strong  to  induce  them  to 
come  to  the  help  of  the  Government  of  India  in  this 
matter.  To  have  so  come  would  have  afforded  a 
parallel  to  the  case  of  a  man  who,  without  any  pro- 
clivity towards  suicide,  would  give  every  facility  for 
the  cutting  of  his  own  throat.  The  assistance  which 
would  most  probably  have  been  denied  had  it  been 
asked  for  was  however  never  asked.  As  the  result  of 
certain  proceedings,  which  I  am  not  inclined  to  describe 
at  length,  an  entirely  new  process  for  the  manufacture 
of  quinine  was  invented  by  Mr.  C.  H.  Wood  and 
brought  into  operation  at  the  Mungpoo  factory  by 
Mr.  G.  A.  Gammie  during  the  year  1888-89.  The 
process  was  published  to  the  world  in  the  Calctitta 
Gazette  of  March  26th,  1888,  so  that  nobody  might  be 
able  to  found  any  patent  right  on  it.  It  depends,  as  ori- 
ginally invented,  on  the  use  as  solvents  of  fusel  oil  and 
petroleum  ;  it  involves  the  use  of  very  little  machinery  ; 
and  is  so  simple  that  it  can  be  worked  by  people  who 
are  unfamiliar  with  chemical  manipulation.  By  this 
process  there  have  up  to  date  (December  1894)  been 
manufactured  29,760  pounds  of  sulphate  of  quinine. 
This  quinine  has  been  issued  to  the  Government 
Medical  Depots  at  Calcutta  and  Mean-Meer,  and  to 
hospitals  and  charitable  dispensaries  all  over  the  coun- 
try. Government  long  ago  announced  their  intention 
not  to  enter  into  competition  with  private  enterprise 
in  the  sale  of  quinine,  while,  at  the  same  time,  theii' 
policy  has  from  the  beginning  been  to  encourage  in 
every  way  the  growth  of  the  raw  material  from  which 
the  drug  is  made.  In  pursuance  of  this,  none  of  the 
quinine  made  at  the  Government  Factory  has  been 
sold  to  the  general  public.  Cinchona  febrifuge  being, 
on  the  other  hand,  an  article  which  no  private  manu- 
facturer produces,  has  been  from  the  beginning,  and 
is  still,  sold  to  everybody  who  applies  for  it  ;  and  this 
privilege  has  already  been  taken  advantage  of  to  the 
extent  (to  date)  of  over  fifty  thousand  pounds  avoir- 
dupois. 

Few  alterations  in  value  amongst  drugs  are  more 
remarkable  than  that  which  has  of  recent  years  occurred 
in  the  value  of  quinine.  According  to  a  table  which 
has  been  furnished  to  me  by  our  worthy  President, 
Surgeon-Colonel  E.  Harvey,  and  which  is  given  as  an 
appendix,  the  average  price   of  quinine  in  London 
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during  the  year  1879  was,  as  near  as  may  be,  twelve 
shillings  and  two  pence  per  ounce.  From  that  year  it 
gradually  declined  until,  in  1887,  it  had  fallen  to  about 
two  shillings  per  ounce.  During  these  years,  as  I 
have  already  shown,  the  Indian  consumer  was  able  to 
supply  himself  with  cinchona  febrifuge  at  the  uniform 
rate  of  one  rupee  per  ounce.  The  ultimate  cause  of 
the  great  fall  in  the  price  of  quinine  was  the  action  of 
the  Indian  Q-overnment  in  distributing  cinchona  seed 
in  the  most  liberal  manner  to  all  who  might  apply  for 
it.  With  the  seed  thus  freely  received  the  planters 
of  Ceylon  almost  covered  with  cinchona  trees  the 
coffee  plantations  of  that  island  which  had  been  devas- 
tated by  the  fungoid  -pest  Hcmileia  vastatrix.  When  the 
plantations  thus  too  extensively  put  out  came  into  bear- 
ing the  exports  of  bark  from  Ceylon  became  so  enormous 
that  the  South  American  export  of  bark  was  completely 
swamped,  and  prices  fell  to  a  quite  unremunerative 
limit.  The  fall  thus  brought  about  has  been  main- 
tained until  the  present  time,  not  so  much  by  exports 
from  Ceylon,  which  are  rapidly  diminishing,  as  by  ex- 
ports from  the  large  tracts  of  land  in  Java,  which,  in  a 
similar  manner,  had  been  covered  with  cinchona  trees  by 
planters  who  had  been  supplied  with  seed  from  the 
plantations  of  the  Dutch  Grovernment  in  the  Preanger 
Residency. 

The  advantages  which  accrued  from  the  cinchona 
enterprise  of  the  Indian  Government  up  to  the  year 
1888  were,  to  a  great  extent,  confined  to  the  poople 
of  India  who  alone  had  the  opportunity  of  buying 
cinchona  febrifuge.  The  advantages  which  have 
accrued  to  India  since  1888,  although  equally  great, 
are  perhaps  not  so  striking ;  but  they  have  been  shared 
in  by  the  whole  world.  For  there  is  no  doubt  whatever 
that  the  enormous  cheapening  of  quinine  in  recent 
years  is  due  first  and  last  to  the  policy  of  the  Govern- 
ment in  distributing  seed  and  in  encouraging  by  every 
means  in  their  power  the  cultivation  of  cinchona  trees. 
By  maintaining  their  factory  in  full  operation,  the 
Government  have  been  able,  even  while  quinine  fell  to 
its  lowest  limit,  to  supply  charitable  institutions  Avith 
pure  quinine  at  a  price  below  that  of  the  best 
European  brands.  It  appears  as  if  the  price  of  qiiinine 
had  reached  zero  about  six  months  ago — for  it  has 
been  of  late  rising — and,  at  current  rates,  the  best 
European  quinine  cannot  be  laid  down  in  Calcutta 
at  the  rates  charged  by  Government  for  the  produce 
of  its  factories.  The  rise  in  price  is  likely  to  continue, 
for  planters  will  certainly  not  go  on  growing  produce 
which  fetches  such  unremimerative  rates  as  cinchona- 
bark  has  done  for  the  past  few  years.  What  they 
had  on  their  already  existing  trees  the  planters  were 
bound  to  dispose  of  :  but  new  trees  are  not  being 
planted  by  private  growers  ;  and  if  raw  material  rises 
in  value,  quinine  must  at  once  follow.  The  continued 
maintenance  of  the  Government  plantations  is,  there- 
fore, a  most  wise  policy,  because  it  will  make  the 
Government  independent  of  enhanced  values  in  the 
open  market. 

One  matter  of  importance  in  this  connection  is  too 
apt  to  be  overlooked,  and  that  is  that  the  Government 


quinine  is  always  as  pure  as  it  can  be  made,  whereas 
much  of  the  quinine  sold  in  the  bazars,  and  especially 
in  the  bazars  in  the  Mofussil,  is  sophisticated  with 
other  alkaloids,  and  even  with  substances  of  less 
objectionable  character.  I  have  myself  seen  a  sample 
of  quinine  obtained  in  the  Mofussil  which  consisted 
of  flour  flavoured  with  some  bitter  substance. 

But  the  crowning  advantage  of  the  Government 
Quinine  Factory  to  the  people  of  India  is  that  "it 
has  enabled  Government  to  introduce  the  system  of 
selling  at  every  village  post  office  pure  quinine  in 
packets  contaning  five  grains  at  the  cost  of  one  pice — 
a  pice  being  at  present  exchange  rates  equal  to  a  good 
deal  less  than  one  farthing  sterling.  By  this  step  the 
Government  appear  to  me  to  have  at  last  realized 
what  they  avowed  to  be  their  object  when  they  first 
entered  in  the  cinchona  enterprise,  viz.,  "to  put  the 
only  efficient  medicine  for  the  most  fatal  disease  in 
the  Indian  Empire  within  the  reach  of  its  poorest 
inhabitant." 

Tables  showing  the  total  outturn  of  cinchona 
febrifuge  and  of  quinine  from  its  Sikkim  Factory 
are  given  as  an  appendix :  as  also  a  table  showing 
the  average  rate  of  quinine  in  London  for  every  year 
from  1879  to  1895.  The  latter  was  furnished  to  me 
by  Surgeon-Colonel  R.  Harvey,  D.S.O.,  for  whom  it 
was  prepared  by  Messrs.  Smith  Stanistreet  and  Co.  of 
Calcutta. 

NOTE. 

Throughout  the  whole  of  this  paper  reference  is  made 
only  to  the  Sikkim  Factory,  with  the  working  of  which 
the  writer  is  fully  conversant.  Similar  results  have  how- 
ever been  obtained  by  the  working  of  the  Plantation 
and  Factory  of  the  Madras  Government  on  the  Nilgiri 

mis. 


Talle  sliowing  the  amount  of  cinchona  febHfuge  manufactured  at 
the  Oowrnment  Factory  at  Mungpoo  in  Sikkim  from  the  begin- 
ning to  December  1894. 


ItlS. 

01. 

Cinohona  febrifuge  manufactured  during  1874-75  ... 

48 

10 

Ditto 

ditto 

1875-76  ... 

1,910 

6 

Ditto 

ditto 

1876-77  ... 

3,750 

12 

Ditto 

ditto 

1877-78  ... 

5,162 

0 

Ditto 

ditto 

1878-79  ... 

7,007 

0 

Ditto 

ditto 

1879-80  ... 

9,434 

13 

Ditto 

ditto 

1880-81  ... 

9,296 

0 

Ditto 

ditto 

1881-82  ... 

8.010 

0 

Ditto 

ditto 

1882-8.3  ... 

10,663 

4 

Ditto 

ditto 

1883-84  ... 

8,714 

0 

Ditto 

ditto 

1884-85  ... 

6,464 

0 

Ditto 

ditto 

1886-86  ... 

4,743 

0 

Ditto 

ditto 

1886-87  ... 

6,790 

0 

Ditto 

ditto 

1887-88  ... 

6,917 

0 

Ditto 

ditto 

1888-89  ... 

6,384 

0 

Ditto 

ditto 

1889-90  .. 

6,578 

0 

Ditto 

ditto 

1890-91  ... 

4,03! 

0 

Ditto 

ditto 

1891-92  ... 

4,190 

0 

Ditto 

ditto 

1892-93  ... 

3,481 

8 

Ditto 

ditto 

1893-94  ... 

3,848 

0 

Ditto 

ditto 

1894-95  ... 

2,822 

0 

Total 

120,275 
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Table  showing  the  amount  of  sulphate  of  quinine  manvfactured 
at  the  Government  Factory  at  Mungpoo  in  Sikkim  from  the 
beginning  to  December  1894. 


Its. 

oz. 

Sulphate  of  quinine  manufactured  during  1887  88  ... 

331 

8 

Ditto 

ditto 

1888-89  ... 

2,191 

0 

Ditto 

ditto 

1889-90  ... 

1,833 

2 

Ditto 

ditto 

1890-91  .. 

4,010 

0 

Ditto 

ditto 

1891-92  ... 

4,586 

0 

Ditto 

ditto 

1892-93  ... 

5,242 

4 

Ditto 

ditto 

1893-94  ... 

4  765 

0 

Ditto 

ditto 

1894-95  ... 

6,802 

0 

Total 

29,760 

14 

Statement  of  average  price  of  quinine  from  the  year  1879  to  the 
ytar  1894: 


s. 

d. 

1879 

Quinine  per  ounce 

12 

1880 

Ditto 

11 

n 

1881 

Ditto 

10 

5 

1882 

Ditto 

9 

fi 

1883 

Ditto 

7 

1884 

Ditto 

6 

1 

4 

1885 

Ditto 

3 

7  5 

1886 

Ditto 

2 

„  1  2 
8-28 

1887 

Ditto 

1 

11  9 

1P88 

Ditto 

1 

'9-68 

1889 

Ditto 

1 

4-3 

1890 

Ditto 

1 

34 

1891 

Ditto 

1 

1'04 

1892 

Ditto 

1 

•3 

1893 

Ditto 

1 

•6 

1894 

Ditto 

1 
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THE  VALUE  OF  QUININE. 

BY  SIR  WILLIAM  MOOKE,  K.C.I.B.. 

Surgeon-General,  I.  M.  S, 

I  HAVE  on  various  occasions  expressed  an  opinion 
that  quinine  is  a  much  overrated  drug.  With  the 
hope  of  eliciting  the  views  of  others  better  qualified 
to  judge  I  venture  to  state  briefly  my  reasons  for 
not  regarding  quinine  as  the  panacea  it  has  been 
portrayed. 

1.  Paroxysmal  fevers,  especially  ague,  have,  more 
than  almost  any  maladies,  a  tendency  to  spontaneous 
decline.  But  quinine  is  given  and  credited  with  the 
cure. 

2.  I  am  not  aware  of  any  statistics  of  cases  of 
fever  treated  with  and  without  quinine.  Some  years 
back  a  commission  sat  for  the  purpose  of  investigating 
the  action  of  the  other  cinchona  alkaloids,  and  very 
different  opinions  were  expressed. 

3.  Persons  often  recover  without  quinine.  I 
have  known  Indians  with  severe  forms  of  fever,  who 
declined  to  take  European  medicines,  recover  thorough- 
ly and  speedily.  And  I  have  successfully  treated 
persons  without  quinine.  Few,  of  late  years,  have 
considered  it  compatible  with  their  duty  to  treat  fevers 
without  quinine  ;  and  I  might  not  have  done  so,  had 
I  not  been  obliged  to  witness  the  course  of  fevers  un- 
disturbed by  quinine  in  the  persons  of  those  refusing 
to  take  it,  or  from  not  having  quinine  to  administer. 


4.  Many  things  of  the  most  opposite  nature  have 
been  credited  with  anti-periodic  powers.  Years  back 
Surgeon  Hare  wrote :  "  There  cannot  be  a  doubt  that 
if  not  calomel,  certainly  salivation,  is  an  antidote  to 
malarial  fever.  The  instant  a  patient's  mouth  is  sore 
the  fever  leaves  him,  from  that  moment  the  disease 
vanishes  as  if  charmed."  Narcotin  and  charcoal,  arsenic 
and  cobwebs,  opium  and  chiretta,  fuming  nitric  acid 
and  nitrate  of  potash,  strychnine  and  necm  bark, 
carbolic  acid  and  barberry,  the  hyposulphites,  black 
pepper,  alcohol,  coffee,  water  labelled  peroxide  of 
nitrogen,  cum  tnultis  aliis  of  both  the  most  powerful 
and  inert  of  therapeutical  agents  have  been  given  as 
anti-periodics.    As  with  quinine,  fevers  have  subsided 

after  the  use  of  all  ergo  all  have  been  lauded  as 

anti-periodics. 

5.  WheD  quinine  has  failed,  it  had  been  theorised 
that  some  depurating  agent  is  required  (diaphoretic, 
diuretic,  alkali,  purgative)  to  promote  the  absorption  of 
quinine.  But  I  can  state  that  such  agents  will  be  equal- 
ly successful  without  the  following  quinine.  I  recollect 
cases,  when  the  patients,  having  taken  much  quinine 
without  benefit,  were  put  on  board  small  vessels  for 
change.  Violent  sea-sickness  followed,  with  a  result 
very  similar  to  that  attributed  by  Hare  to  salivation, 
as  mentioned  above.  An  author  wrote :  "  In  some 
cases,  when  quinine  appears  powerless,  an  emetic  brings 
the  disease  at  once  under  the  control  of  quinine."  In 
former  years  an  emetic  was  usually  given  at  first, 
and  was  frequently  successful  without  any  quinine. 
The  skin,  the  kidneys,  and,  to  a  lesser  degree,  the  in- 
testine are  routes  by  which  matcries  morbi,  or  ~  effete 
matters,  are  eliminated.  Diaphoretics,  diuretics,  emetics 
and  purgatives  act  on  these  organs. 

6.  Dimunition  of  mortality  among  soldiers  (military 
statistics  being  the  only  figures  available)  had  been 
attributed  to  the  use  of  quinine.  If  diminished  mor- 
tality had  occurred  from  fevers  alone,  it  would  tend  to 
put  faith  in  quinine.  But  during  recent  years  there  has 
been  a  diminished  death-rate  from  all  maladies.  This 
is  not  due  to  quinine,  but  to  the  abandonment  'f  the 
spoiliative  treatment  of  former  days,  to  greater 
attention  to  personal  hygiene  and  general  sanitation, 
and  to  the  comparatively  large  amount  of  invaliding. 

7.  How  does  quinine  act  ?  No  one  knows  !  It 
has  been  stated  that'  it  reduces  temperature,  but  Dr. 
Zeipier  has  recently  proved  that,  when  the  temperature 
is  low,  quinine  raises  it.  Quininearrests  pu  tref action 
outside  the  body,  but  that  it  does  this  inside  the  system 
may  be  questioned.  It  has  been  supposed  to  check 
fever  by  reason  of  its  influence  on  the  spleen.  Pioiry 
asserted  that  a  dose  of  quinine  at  once  diminished  the 
size  of  an  enlarged  spleen.  I  have  looked  for  thia 
effect  often,  but  never  discovered  it.  Quinine  has  been 
supposed  to  kill  the  bacillus  malarice,  or  microbe,  to 
which  it  is  now  the  fashion  to  attribute  malarious  fevers, 
as  almost  every  thing  else.  But  what  if  the  appear- 
ances fo  ind  in  the  blood  are  not  the  cause  but  the 
result  of  the  febrile  condition  ?  Into  this  question,  how- 
ever, I  do  not  enter. 
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8.  Although  quinine  may  raise  a  low  temperature, 
large  doses  lower  a  high  temperature.  But  it  is  very 
questionable  if  temporary  lowering  the  temperature 
during  fever  is  altogether  beneficial,  and  any  advan- 
tage is  frequently  negatived  by  toxic  effects.  Quinine 
in  large  doses  may  originate  convulsions,  coma,  collapse, 
epistaxis,  dyspnoea,  amaurosis  and  many  other  abnormal 
conditions. 

9.  Quinine  may  induce  that  for  which  it  is  given  as 
a  remedy.  A  condition  of  masked  fever  sometimes 
arises  from  saturation  of  the  system  by  quinine. 

10.  In  an  article  on  the  subject  published  some 
years- ago  in  the  Indian  Medical  Gaz-tte,  I  quoted  fifteen 
writers  who  have  expressed  opinions  adverse  to  quinine. 


THE  TREATMENT  OF  MALARIAL  FEVERS 
BY  THE  HYPODERMIC  INJECTION  OF 
QUININE. 

BY  P.  S.  W.  BENSOM, 
Surgeon-Lieut. -Colonel,  I.  if,  S. 

I  MUST  apologise  for  trespassing  upon  your  valuable 
time  by  introducing  such  an  old  method  of  treatment 
of  malarial  fevers  as  that  of  the  hypodermic  injection 
of  quinine,  my  reasons  for  so  doing  are  : — 

Is^. — Because  I  believe  it  to  be  simpler  and  far  more 
efldeacious  than  any  other  form  of  treatment. 

2nd. — Because  it  is  a  method  of  medication  so  little 
used  by  medical  men  in  this  country. 

The  main  objection  to  its  employment  may,  I  think, 
be  thus  summed  up  : — 

Is^. — The  pain  produced  by  the  introduction  of  the 
needle  and  solution. 

%id. — The  liability  to  the  formationof  an  abscess 
at  the  seat  of  injection,  followed  by  ulceration  and  slough- 
ing of  the  skin. 

'6rd. — The  possibility  of  the  supervention  of  tetanus. 

Diiring  the  past  five  years  no  less  than  1,390  cases  of 
different  forms  of  malarial  fever  have  been  treated 
in  the  Mysore  General  Hospital  and  J  ail  by  this  form 
of  medication,  and  it  is  only  because  I  can  vouch 
for  its  safety  and  efficacy  that  I  have  been  tempted  to 
write  these  brief  notes. 

Before  going  into  details  of  the  effects  of  the  hy- 
podermic injection  of  quinine,  I  should  like  to  say 
a  few  words  regarding  the  kind'  of  quinine  employed  ; 
its  strength  and  dose  ;  and,  lastly  (by  far  the  most  impor- 
tant), the  mode  of  injecting  the  solution  under  the  skin. 
Of  the  315  cases  treated  at  the  Jail  I  used  the  ordinary 
sulphate  of  quinine  dissolved  in  tartaric  acid,  the 
strength  of  the  solution  being  fifteen  grains  to  the  drachm, 
and  of  this  solution  twenty  minims  were  employed  re- 
presenting five  grains  of  quinine.  Out  of  these  315  cases 
so  treated,  I  regret  to  say,  four  cases  were  followed  by 
ulceration  at  the  seat  of  injection.  All  these  cases  oc- 
cun-ed  within  a  short  time  of  each  other,  and  during 
the  tenure  of  a  careless  and  unskilful  hospital  assis- 
tant. 

In  the  General  Hospital,  during  the  years  1891- 
92,    I  employed    the    ordinary    sulphate   of  qui- 


nine (stained  with  magenta  as  supplied  to  us  by 
Government)  dissolved  in  hydrochloric  acid,  and  out  of 
461  cases  so  treated  not  a  single  bad  result  followed. 
Daring  the  years  1893-94  I  have  employed  the  neu- 
tral sulphate  dissolved  in  water.  The  strength  of 
the  solution  in  either  case  was  fifteen  grains  to  the 
drachm,  and  of  this  solution  twenty  minims  were  used. 

No  less  than  614  cases  were  so  treated  without  a 
single  untoward  result. 

8eat  of  injection. — In  all  cases  treated  in  the 
GeneralHospitaland  Jail,  the  site  selected  was  that  point 
situated  between  the  inferior  angles  of  the  scapula,  but 
in  private  practice  I  have,  for  the  sake  of  convenience 
both  for  the  patient  and  myself,  injected  it  under  the 
skin  on  the  outerside  of  the  forearm. 

Mode  of  injection. — Though  the  mode  of  injecting 
does  not  differ  essentially  from  the  ordinary  method  of 
hypodermic  medication,  there  are  a  few  precautions 
which,  I  think,  should  be  taken,  and  by  the  observances 
of  which,  such  sequelae  as  abscess  and  sloughing  of  the 
cellular  tissue,  are  prevented.  I  am  convinced  that  it 
is  the  fear  of  these  unpleasant  sequelae  which  deters  so 
many  medical  men  from  adopting  this  mode  of  treat- 
ment. 

The  skin  below  the  inferior  angle  of  the  scapula 
being  pinched  up  between  the  thumb  and  forefinger  of 
the  left  hand,  the  point  of  the  needle  (the  needle 
having  been  previously  aseptised)  is  inserted  into  the 
skin  a  little  below  the  part  pinched  up,  and  pushed 
through  the  entire  thickness  of  the  skin  and  fibro-areolar 
tissue,  until  the  point  and  a  part  of  the  needle  are 
found  to  be  free  in  the  subjacent-areolar  tissue.  It  is 
then  inserted  horizontally  for  about  an  inch,  and  the 
solution  slowly  injected.  The  needle  having 
been  withdrawn,  the  skin  that  is  pinched  up  is  allowed 
to  fall,  and  the  fluid  is  diffused  into  the  suiTounding 
tissue  by  means  of  the  finger  tmtil  the  solution  no 
longer  raises  the  skin  above  the  level  of  the  surround- 
ing parts. 

Patients  thus  treated  frequently  complain  of  a  slight 
burning  sensation  at  the  seat  of  injection,  in  addition 
to  the  pain  caused  by  the  prick  of  the  needle,  but  it 
is  very  slight  and  only  lasts  for  a  minute  or  so. 

In  others  a  dull  aching  sensation  at  the  seat  of  in- 
jection comes  on  some  twenty-four  hours  afterwards,  but 
it  soon  passes  off  and  requires  no  treatment. 

In  fevers  of  the  ordinary  intermittent  type,  the 
neutral  sulphate,  when  exhibited  hypodermically,  acts 
much  more  quickly  and  efficaciously  than  when  given 
by  the  mouth.  In  the  majority  of  cases  a  single  injec- 
tion of  five  grains  has  sufficed  to  effect  a  cure. 

In  cases  complicated  with  enlargement  of  the  spleen 
I  have  usually  found  that  two  or,  at  the  most,  three 
injections  are  required,  but  rarely  more.  In 
remittent  fevers,  complicated  with  gastric  irritability 
and  hepatic  symptoms,  this  method  is  invaluable, 
and  in  all  forms  of  so-called  low  fever  which  occiu'  in 
people  who  have  resided  for  a  long  time  in  a  malar- 
ious climate,  whei-e  there  is  a  feeling  of  chilliness, 
and  malaise  each  day,  with  a  slight  rise  of  temperature 
I  invariably  employ  this  mode  of  treatment  and  with 
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great  success.  That  quinine  is  more  efficacious  in 
this  form  of  administration  than  when  taken  by  the 
mouth  is  clearly  proved  by  the  fact  that  numbers 
of  patients,  who  have  been  treated  by  native  prac- 
titioners, or  in  the  extern  of  the  Greneral  Hospital  for 
days  and  weeks,  and  have  derived  little  or  no  benefit  from 
quinine  taken  by  the  mouth,  have  been  speedily  cured 
by  one  or  two  injections. 

Quinine  administered  by  injection  is,  I  am  convinced, 
more  lasting  in  its  power  of  warding  off  fever  than 
when  taken  by  the  mouth.  Several  officers  whom  I 
have  treated  in  this  way  for  malarial  fever,  and  who 
have  gone  to  Burma  and  other  parts  of  India  and  been 
treated  in  the  usual  way,  have  told  me  that  had  they 
been  treated  by  hypodermic  injection  they  felt  they 
would  not  only  have  been  cured  quicker,  but  that 
the  effects  would  have  lasted  longer.  The  advantages 
of  the  hypodermic  injection  over  tho  usual  mode  of 
treatment  may  be  summed  up  as  follows  : — 

1.  It  is  equally  simple. 

2.  That  it  is  more  rapid  in  its  action  and  more 
lasting  in  its  effects. 

3.  That  it  is  absolutely  devoid  of  danger  and 
even  of  unpleasant  sequelse,  if  ordinary  precautions 
are  taken  as  to  the  site,  mode  of  injecting  and 
solutions  employed,  are  observed. 

4.  That  it  is  more  economical  and  should  be  employ- 
ed in  hospitals  and  jails  where  large  numbers  have  to  be 
treated. 


DISCUSSION. 

Dr.  George  Watt  remarked  th:it  he  was  a  living  example  of 
the  advantaoes  of  the  system  recommended.  For  eight  years 
he  suffered  from  malarial  fever  of  a  severe  type.  He  was  treat- 
ed with  quinine,  arsenic  and  other  drugs  with  very  indifferent 
results.  He  was  sent  to  Europe  on  furlough  on  sick  leave  certifi- 
cate. He  suffered  quite  as  much  in  Scotland  as  in  India  from 
fever,  and  returned  from  furlough  not  in  any  way  improved  in 
health  and  with  the  fever  in  no  way  abated.  Dr.  Waller,  in  1882, 
injected  quinine,  dissolved  in  sulphuric  acid,  on  the  right  should- 
er. The  result  was  suppuration  that  lasted  for  a  few  days.  But 
from  that  one  injection  fever  left  him  entirely^  and  though  for 
months  together  he  had  slept  under  trees  and  explored  botani- 
cally  the  most  malarial  districts  of  India,  he  never  once  had 
the  very  sliglitest  return  of  fever  from  tliat  day  to  this. 

Dr.  Benson,  in  answer  to  questions  put,  stated  that  he  never 
saw  a  single  case  of  abscess  following  the  injection,  and  that  he 
usually  followed  this  form  of  treatment  in  all  cases,  even  of 
ladies  and  children.  He  does  not  think  that  five  grains  is  the 
largest  dose  that  can  be  administered  with  safety,  but  as  he  always 
found  five  grains  to  be  sufficient,  he  iiad  no  occasion  to  exceed  it. 
As  regards  accessory  treatment :  In  ordinary  cases  of  intermittent 
fever,  he  invariably  administers  a  purgative  to  begin  with. 


INDIGENOUS  DRUGS  OF  INDIA. 
by  r.  p.  banerjeb,  b.  a.,  g.b.m.3.l. 
Abstract. 

Cahtropis  gigantea  (Madar)  has  been  described  as 
anodyne,  diaphoretic,  alterative  and  tonic.  It  has 
been  used  in  febrile  affections  as  diaphoretic  and  ex- 
pectorant. It  has  also  been  used  with  effect  in  syphi- 
litic and  other  skin  diseases.    The  leaves  have  been 


found  good  as  an  external  application  to  inflamed 
joints. 

Tribulus  tcrrcstis  (Goklmra)  is  demulcent,  diapho- 
retic, diuretic  and  tonic.  As  diuretic  it  has  been  used  in 
gonorrhoea,  cj^'stitis,  spermatorrhoea  and  fevers.  It  is 
also  described  as  a  galactogague,  not  only  in  women, 
but  also  in  the  cattle.  Applied  externally  to  the  eye 
as  poultice,  it  has  a  soothing  effect. 

Gynandropm  p  nU^plKjlla  {HurJmr)  is  described  as 
laxative,  antispasmodic  and  antiphlogistic.  It  has 
been  used  in  colic,  rheumatism  and  bronchitis  with  suc- 
cess. Applied  externally  it  acts  as  an  anodyne  in  acute 
inflammation  and  otalgia.  It  also  produced  good  re-  ' 
suits  in  amenoiThoea  of  weak  females. 

SphocrantlmH  mollis  {Mundu)  is  described  as  a  strong 
nervine  tonic,  diaphoretic,  and  stimulant  expectorant. 
It  has  been  used  in  pneumonia,  bronchitis,  pleurisy,  re- 
mittent fever,  pericarditis,  and  acute  rheumatism,  with 
good  results.  It  also  acted  well  in  cases  of  nervous 
exhaustion. 

Carica  papija  (Papam)  is  a  good  stomachic  tonic  and 
sedative  of  the  gastric  nerves.  Pieces  of  the  friiit  have 
been  given  after  meal  as  very  good  help  to  digestion. 
Used  in  the  same  way  it  acts  well  in  enlarged  spleen. 
It  has  been  also  found  efficacious  in  the  vomiting  of 
pregnancy.  Externally  the  juice  removes  warts,  has 
also  been  used  in  leucorrhcea  (5  per  cent,  solution). 

Pinospora  cordifolia  {Golanchct)  is  a  good  tonic  and 
febrifuge,  and  does  not  produce  gastric  irritation  like 
quinine  or  arsenic.  May  be  safely  used  in  fever  during 
pregnancy.  It  has  also  been  used  with  good  effect  in 
urinary  complaints,  as  gonorrhoea  and  cystitis.  The 
infusion,  when  injected  in  the  rectum,  acts  as  a  vermi- 
fuge. It  also  acts  as  a  galactogague  in  women.  The 
leaves  may  be  used  as  poultice  to  inflamed  glands. 

Neriimi  odorum  {Karabi)  is  described  as  tonic,  ver- 
mifuge and  emetic.  Its  tonic  properties  are  most  mark- 
ed upon  the  cardiac  muscles,  like  digitalis,  and  there- 
fore it  has  been  successfully  used  in  myocarditis,  renal 
dropsy  and  eclampsia.  It  has  been  also  used  with  good, 
results  in  chronic  dysentery,  rheumatism  and  leprosy. 

Corchorus  fasciealaries  (Bhiipeti)  is  demulcent,  tonic 
and  alterative,  and  has  been  used  in  cough,  bronchitis, 
cystitis,  gonorrhoea  and  incontinence  of  urine.  In 
gonorrhoea  it  simply  stops  the  discharge. 

Boerhaaia  diffuse  {Punanaha)  is  described  as  diuretic, 
diaphoretic,  alterative'  and  expectorant.  As  diuretic  it 
has  been  largely  used  in  dropsy  and  cystitis.  It  has  also 
been  used  ia  bronchitis  and  pleurisy.  In  amenorrhcea 
it  acts  as  a  tonic,  and  in  haemoptysis  as  a  hsemostatie 
remedy. 

Biitea  frondosa  (Dhdk)  is  tonic,  stomachic,  febrifuge 
and  astringent.  Has  been  used  in  diarrhoea,  dysentery, 
and  externally  in  leucoiThoea  with  success. 

Solarum  Jacquini  {Kantikari)  is  tonic,  diaphoretic, 
expectorant  and  alterative.  A?  diaphoretic  it  has  been 
used  in  rheumatism,  pleurisy,  pneumonia  and  fevers. 
It  also  checks  diarrhoea  and  dysentery.  Locally  it 
acts  as  htemostatic  in  piles,  also  used  in  burns. 

liicinus  communis  ( Bherenda)  is  purgative,  anti- 
rheumatic, antiphlogistic  and  galactogague.  As  purga- 
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tlve  it  is  better  suited  to  Europeans  than  tlie  vegetable- 
eating  natives.  The  leaves  applied  to  the  breast  im- 
prove the  quality  and  quantity  of  milk  in  nursing  women. 
The  same  effect  was  also  noticed  upon  cattle  when 
given  internally.  The  leaves  also  act  as  stimulant 
upon  chronic  sores. 

Adhatodx  vasica  (Bakas)  is  described  as  expecto- 
rant, alterative  and  hsemostatic.  It  has  been  used  in 
fevers,  bronchitis  and  in-itative  cough.  Its  action  is 
similar  to  that  of  ammonium.  As  alterative  it  has 
been  used  in  syphilis  and  chronic  skin  diseases.  The 
leaves  have  been  applied  locally  to  soothe  inflamed 
scrofulous  glands. 

Achyrantkus  aspcra  (Apang).  The  root,  juice,  the 
entire  plant,  and  the  friuts  have  been  used  as  medicine. 
It  is  described  as  diuretic,  diaphoretic,  expectorant,  al- 
terative and  styptic.  It  has  been  used  in  dropsy  and 
gonoiThcea  as  diuretic.  Its  alterative  properties  are 
very  well  manifested  in  syphilis  and  chronic  skin  di- 
seases. As  haemostatic  it  has  been  used  in  menorrha- 
gia  and  haemoptysis  with  very  satisfactory  results.  It 
is  further  supposed  to  be  a  very  good  cardiac  tonic.  _  A 
deadly  pallor  of  the  face  and  fi'owning  expression 
have  been  observed  during  the  administration  of  this 
medicine. 

"^Cassia  fistula  (Amaltas)  is  described  as  drastic,  pur- 
gative. It  has  been  used  in  jaundice  and  severe  con- 
stipation. It  may  be  advantageously  combined  with 
tamarind  and  carminative. 

Alangium  lamarkin  I).  C.  et  Jux  (Akol)  is  dia- 
phoretic, diuretic,  emetic  and  alterative.  Has  been 
chiefly  used  in  rheumatic  affections,  skin  diseases,  and 
joint  diseases.    It  is  also  held  to  be  abortifacient. 

Artemesia  indica  (Gandhamar)  is  tonic,  alterative, 
diaphoretic,  emmenagogue,  vermifuge  and  diaphore- 
tic. It  has  been  used  in  acute  fevers  and  bronchitis.  Its 
tonic  properties  are  most  marked  when  used  in 
convalescence  after  protracted  illness.  As  a  vermifuge 
it  is  eflB.caciou8  in  tape  worms. 

Euphorbia  antiquorum  (Sehund)  is  described  as 
alterative,  tonic,  cholagogue  and  expectorant.  When 
used  externally  it  acts  as  a  rubifacient  medicine.  It 
has  been  used  in  fevers  with  or  without  lung  compli- 
cations with  good  results.  Its  alterative  effects  have 
been  observed  in  syphilis.  The  fresh  juice  alone  is 
useful,  the  stale  juice  being  useless. 

Physalis  sommferoe  (Aswagjndha)  is  described  as 
diaphoretic,  drastic,  alterative,  and  tonic.  The  last 
effect  is  most  marked  in  the  sexual  organs.  It  has 
been  used  in  fevers,  bronchitis,  headache  and  cough  with 
good  results.  In  functional  amenorrhoea  and  sexual  de- 
bility in  men,  it  has  been  used  with  success.  It  has  been 
found  efficacious  in  the  vomiting  of  pregnancy. 

Hibiscus  exuh  ntus  {Bhindi)  is  described  as  diuretic 
and  demulcent.  Mucilage  extracted  from  the  root  is 
Vised  in  gonorrhoea,  cystitis  and  irritative  cough.  It 
relieves  iiTitation  of  the  genito-urinary  passages.  In 
infantile  diarrhoea  it  may  be  given  with  sugar  and 
axomatics. 


Aloe  litorates  (Ghritakumari)  is  alterative,  tonic, 
purgative,  cholagogue  and  demulcent.  As  purgative  it 
acts  somewhat  like  aloes.  It  has  also  been  used  in 
amenorrhoea  and  leucorrhcea  with  success.  Locally  it 
forms  a  soothing  application  in  sores,  boils,  etc.  It  is 
also  supposed  to  be  an  aphrodisiac. 

Argcmom  mexicana  [Sealkanta)  is  alterative  and  anti- 
phlogistic. Has  been  largely  used  in  rheumatism 
and  chronic  skin  diseases  as  eczema,  psoriasis,  ecthyma 
with  success.  The  oil  is  laxative.  "The  powdered  seed 
has  been  used  in  colic  with  good  results.  The  oil  is 
largely  used  in  phthiriasis ;  but  it  acts  simply  by  reliev- 
ing the  irritation  and  has  no  action  upon  the  lice. 
The  fresh  juice  is  a  good  local  application  in  granular 
lido.  The  oil  has  a  soothing  effect  upon  inflamed 
surfaces. 

Syoscyamus  Inanm  {Koti-bhang)  acts  like  hyoscyamus, 
is  alterative,  tonic,  sexual  stimulant  and  narcotic.  The 
green  extract  is  applied  locally  as  anodyne  and  also  in- 
ternally in  arthritis,  sprains,  lumbago,  pleurodynia, 
periostitis,  synovitis  and  other  painful  diseases.  It 
has  also  been  used  in  painful  chest  affections  as  shown  in 
cough.    Local  application  may  cause  death  or  abortion. 

CKtoria  ternata  (Aparajita)  is  alterative,  tonic, 
purgative  and  antibilious.  It  has  been  used  in  bronchitis, 
pneumonia,  acute  rheumatism  with  satisfactory  results. 
Under  it  the  skin  and  the  kidneys  were  excited  to  free 
action.  The  seeds  act  as  drastic  purgative  like  jalap  or 
aloes.  It  may  also  be  used  in  dropsy  of  cardiac 
origin.  As  alterative  it  has  been  used  in  skin  diseases. 

Rhazia  stricta  (Iswarre)  is  used  as  alterative  demul- 
cent in  syphilis  and  skin  affections.  Has  also  been 
used  in  fevers. 

Pcgamus  JS'armala(JIarmala)is  narcotic,  antispasmodic, 
antiphlogistic,  emmenagogiie,  diaphoretic  and  diuretic. 
It  has  been  used  to  produce  criminal  abortion.  Fakirs 
smoke  it  for  the  sake  of  its  stimulant  and  narcotic  pro- 
perties.   It  has  alse  been  used  in  incontinence  of  urine. 

Cyperhus  rohindur  {Nagarmotta)  is  alterative,  dim-etic, 
diaphoretic  and  demulcent.  Externally  it  acts  as  a  deodo- 
rant and  emollient.  It  has  been  used  with  good  results 
in  fevers,  pneumonia  and  pleurisy,  as  diaphoretic  and 
stimulant  expectorant.  Warm  poultice  made  of  the 
leaves  retards  pain  in  sores,  boils  and  inflamed  joints  ; 
as  diaphoretic  it  does  not  cause  depression. 

Urthama  coagulan  (Panur)  is  antiphlogistic,  tonic, 
hsemostatic,  demulcent  and  astringent.  It  is  largely 
used  in  diarrhoea  and  dysentery  and  bilious  and  sympa- 
thetic vomiting  with  good  results.  Has  also  been  used 
in  scrofulus  ophthalmia  and  mammary  abscess.  In 
gonorrhoea  it  checks  the  discharge.  It  coagulates  milk 
and  hence  its  name.  It  is  supposed  to  be  a  sexual 
stimulant. 

Nizila  sativa  {Kalajira)  is  aromatic,  tonic,  carmin- 
ative and  alterative.  It  has  been  used  in  amenorrhoea 
with  very  good  results.  Has  also  been  used  in  jaundice, 
cough,  cold,  periostitis  and  chronic  rheumatism. 


INDIGENOUS  ANTI-MALAEIOUS  DEUGS. 
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ANTI-MALAEIOUS  DEUGS. 
by  t.  n.  mukuarji,  f.l.s. 
(Abstract.) 

The  writer    said  that     malarious   fever  first  broke 
out  in  his  village  (Eahuta  District,  24-Parganas)  in 
1862,  and  he  suffered  from  it  for  three  years.    He  has, 
therefore,  paid  considerable  attention  to  the  subject, 
especially  with  regard  to  its  cause  and  remedy.  Speaking 
of  the  cause  of   malarious  fever  the  writer  remark- 
ed:   What  a  number  of  things,  old  and  new,  got  blam- 
ed on  account  of  this  unwelcome  visitor  ?    The  air, 
the  water,  the  land,  the  undergrowths  and  the  railways 
have  all  got  their  due  share  of  blame.    But  the  air,  the 
water  and  the  jungles  were  there  from  time  immemorial, 
and  it  is  therelore  the  new  thing,  viz.,  the  railway,  that 
has  incun-ed  the  greatest  odium.   And  truly  enough  it 
was  the  year  in  which  the  Eastern  Bengal  Eailway  first 
interfered  with  the  drainage  that  the  malarious  fever  first 
appeared  in  his  part  of  the  country.    But  whatever 
might  have  been  the  cause,  or  causes,  and  whatever  might 
have  been  the  modifications  in  the  existing  conditions 
that  first  brought  this  huge  calamity  upon  the  land,  life, 
if  it  had  any  vitality,  ought  ere  long  to  have  adapted 
itself  to  the  altered  circumstances  after  the  preliminary 
weeding  had  taken  place  of  the  weak,  the  infirm,  and 
those  otherwise  unfit  to  live.    It  has  so  happened  in 
other  places.  In  the  Pilibhitand  Oudh  Terai,  where  the 
air  acts  as  a  poison  to  the  denizens  of  the  plains  lower 
down,  the  Tharus  thrive  and  assiduously  cultivate  one 
of  the  finest  kinds  of  table  rice  in  the  world.    In  the 
Bengal  Terai,  where  the  atmosphere  is  laden  with  miasma 
of  the  most  virulent  type,  the  Mechs  enjoy  almost  a 
perfect  immunity  from  fever  and  freely  roam  about, 
hunting  in  the  forests  and  fishing  in  the  creeks.  But 
the  human  system  in  our  villages  has  not  yet  been  able 
to  adapt  itself  to  the  malarious  efiluvia  as  the  Tharu 
and  Mech  systems  have  done  in  some  of  the  deadliest 
quarters  of  the  globe.    The  people  in  1894  are  as  much 
subject  to  the  disease  as  the  people  were  in  1862,  and 
not  only  is  there  no  indication  of_  this  adaptation,  but 
there  seems  to  have  been  a  deterioration  in  the  physique 
of  the  generation  of  children  that  has  sprung  up  since 
the  first  outbreak  of  the  fever.    The  Bengali  race  in 
these  parts  seems  to  be  getting  more  and  more  enervated 
and  less  and  less  able  to  resist  the  destructive  influences 
that  constantly  wage  war  with  life  in  all  ages  and  in 
all  climes.  The  strong-bodied  forefathers  of  our  race 
held  in  contempt  the  malarious  poison  breathed  by  the 
silted-up  jhils,  the  currentless  dead  rivulets,  the  water-  log- 
ged rice-fields  and  the  noxious  undergrowths,  but  under 
which  now  easily  succumb  the  enfeebled  system  of  their 
descendants.  This  deterioration,  and  consequently  this 
want  of  resisting  power,  are,  in  my  opinion,  due  to  the 
diminished  use  of  animal  food  compared  with  former 
times.  Meat  never  formed  an  important  article  of  food 
in  Lower  Bengal,  but  it  was  the  fish  and  the  milk  and 
its  products  that  constituted  the  chief  animal  food  of 
the  country.    The  supply  of  all  these  articles  has  con- 
siderably diminished  within  the  last  hundred  years.  The 


numerous  branches  and  branchlets  of  the  great  rivers 
that  intersected  the  country  in  all  dii-ections  and  the 
crescent- shaped  jhils  that  dotted  the  land,  in  which 
swarmed  fishes  of  all  kinds,  have  more  or  less  dried  up, 
thus  cutting  off  one  of  the  main  supplies  of  animal  food 
to  which  the  people  have  been  accustomed  from  ages 
past.  The  supply  of  milk  has  also  considerably  diminish- 
ed by  the  grazing  and  waste  lands  being  brought  under 
the  plough,  and  the  people  as  yet  having  failed  to  see 
the  advantage  of  cultivating  fodder  crops  for  their  bul- 
locks and  their  cows.  The  human  body  must  possess 
sufficient  vitality  to  resist  the  invasion  of  poisons  from 
outside  and  for  medicines  to  be  effective  in  counteract- 
ing the  mischief  caused  by  them. 

One  medicine,  though  not  an  indigenous  one,  haa 
performed  wonders  in  counteracting  the  malarious  poison. 
If  not  for  anything  else,  the  Old  World  must  always 
remain  indebted  to  the  New  for  at  least  three  things — 
the  maize,  potato  and  quinine.  Among  the  innumer- 
able things  for  which  India  must  always  remain  grate- 
ful to  England,  not  the  least  is  the  introduction  of 
potato  and  cinchona.  How  many  millions  of  lives  might 
have  been  saved  if,  at  the  first  outbreak  of  the  malarious 
fever.  Dr.  George  King's  cinchona  febrifuges  were  as 
abundant  and  cheap  as  they  are  now  ? 

But  are  there  no  indigenous  drugs  equal  in  value 
which  the  people  can  easily  gather  and  use  ?  "  Where 
the  disease  is,  there  the  remedy  is,"  is  a  saying  that 
cannot  be  said  to  have  been  spoken  in  vain.  Year 
after  year  we  go  shivering  with  ague,  while  perhaps 
priceless  remedies  go  rotting  in  our  jungles.  Ancient 
remedies  and  ancient  methods,  no  doubt,  failed  to  cope 
with  the  heavy  mortality  that  overwhelmed  the  country 
at  the  first  outbreak  of  the  fever.  New  methods,  as 
inculcated  by  modern  sciences,  are  therefore  required 
to  subject  our  herbs  and  drugs  to  a  critical  examination, 
to  discover  their  virtues  and  to  separate  the  active  from 
the  inert  principles  contained  in  them.  In  order  to 
draw  the  attention  of  professional  men,  I  would,  there- 
fore, mention  the  names,  out  of  many,  of  onW  a  few 
products  coming  under  the  first  two  letters  of  the  al- 
phabet A  and  B,  which,  as  medicines  for  malarious 
fever,  might  with  advantage  be  put  to  a  more  critical 
examination  than  has  hitherto  been  their  lot  to  rc^ceive, 
A  full  list  of  such  substances  will  be  found  in  that  most 
valuable  work  Dr.  George  Watt's  "  Dictionary  of  Indian 
Economic  Products  "  and  Dr.  Kannye  Lai  Dey's  forth- 
coming work  on  the  "Indigenous  Drugs  of  India." 

Aconituni  netrophyllum  (Atir) — The  root  is  offi- 
cinal in  the  British  Pharmacopoeia.  It  is  held  to  be  a 
good  antiperiodic  medicine,  failures  being  due  to  adul- 
terated samples  obtained  in  the  bazar. 

Adhatoda  vasica  (Bahas) — Has  long  been  known  as  a 
remedy  for  chest  affection.  Lately  the  powdered  root 
has  been  used  in  malarious  fever  by  the  native  doctors 
of  Mysore.  Its  germicide  property  ought  to  exert  a 
great  inlluence  upon  the  germ  of  malaria. 

Alotenia  Scholisis  [Chhathi)  is  a  common  plant.  The 
substance  Dartam  obtained  from  its  bark  is  said  to  le  as 
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efficacious  as  quinine  in  malarious  fevers.  In  one 
case  a  tincture  prepared  from  this  substance  acted  won- 
derfully well  in  small  doses. 

Androglis 2}:mdLrlata  {Kahnegh). — Dui-ingthe  late  epi- 
demic of  influenza  this  medicine  was  largely  used  as 
prevention  of  chest  troubles.  For  a  long  time  it  has 
been  known  to  be  a  vermifuge  and  febrifuge.  It  is 
considered  useful  in  fever  with  enlarged  spleen  and 
liver,  specially  in  children.  Its  bitter  taste  may  be  cor- 
rected by  proper  means. 

Aristolochia  indica  (Isarmiil) — Has  been  recognized 
as  a  medicinal  plant  for  a  long  time.  It  is  particularly 
efficacious  in  malarious  intermittent  fever. 

A>ituneson  Kelgcri  {Dona)  is  held  to  be  as  efficacious 
as  cinchona  in  malarious  fevers.  It  is  further  believed 
to  be  tonic,  antiscorbutic,  antispasmodic  and  expectorant. 

Baringtonia  racemosa  {Samudraphal)  is  common  in  the 
Sunderbuns.  Its  root  is  supposed  to  possess  the  proper- 
ties of  cinchona. 

Barbtris  aristata  {Rasaut). — The  extract  of  the  root 
Easaut  is  a  well  known  remedy  for  malaria.  The  root 
bark  is  supposed  to  liave  similar  properties. 

Bhuma  labra  {Koksim). — It  is  efficacious  in  tertian 
ague.  On  the  morning  of  the  expected  paroxysm  a 
few  leaves  are  put  within  a  piece  of  cloth,  crushed,  and 
the  smell  taken  till  the  time  of  the  paroxysm  is  over. 
The  fresh  juice  is  also  taken  internally  in  haemoptysis 
with  good  results. 

In  connection  with  Mr.  Mukharji's  paper  Dr.  Kannye 
Lai  Dey  added  that  the  liquid  extract  of  Calotropis 
gigantea  (Akanda),  as  prepared  by  him  from  the  entire 
plant,  was  an  excellent  antiperiodic  medicine.  It  cut 
short  the  fever  in  five  minim  doses  during  intermission 
repeated  every  six  hoiu-s. 

In  remittent  fever  it  gradually  reduced  temperature 
and  shortened  the  period  of  suffering. 

It  was  a  hepatic  stimulant  and  corrected  torpidity 
of  the  liver  and  relieved  congestion  of  the  spleen.  In 
his  opinion  it  was  an  efficient  substitute  for  quinine  in 
malarious  fever. 


HEMOSTATIC  PLANTS. 

BY  GRISH  CHANDRA  BAG  CHI. 

(Abstract.) 

Dr.  otrish  Chandra  Bagchi  contributed  a  paper  de- 
scribing the  properties  of  the  following  plants : — 

Sarase  indica  (A so k)  is  described  as  haemostatic, 
tonic,  astringent  and  alterative,  and  has  been  used  in 
haemorrhage  with  good  permanent  effect.  It  has  been 
used  as  menorrhagia  very  largely. 

Eupatorium  Ayapana  ( Bishalya-harali)  is  described  as 
antiseptic,  tonic  and  demulcent,  and  has  been  used  by 
Dr.  Bagchi  in  piles,  haematuria,  menorrhagia,  haemop- 
tysis and  worms,  and  other  forms  of  haemorrhage  with 
success. 


Blumea  dens/flora  (Kuksim)  is  described  as  astrin- 
gent of  the  intestinal  tract.  It  is  said  to  induce 
intestinal  contraction. 

NympJiosa  rubra  (Rabta-kambal)  is  described  as 
haemostatic  in  uterine  haemorrhage. 

Dr.  Kirthibar  (Bombay)  asked  whether  plants  like 
Blumea  densijlora  were  common  in  Bengal.  He  further 
said  that  the  meeting  ought  to  be  grateful  to  Dr. 
Bagchi  for  dwelling  on  the  important  therapeutical 
properties  of  Indian  drugs. 


TINOSPONA  CORDIFOLIA. 

BY  RAIGANGA  SING  BAHADUR, 
Assistant-Surgeon. 

(Abstract.) 

Tinospona  cordifoUa  {Hindi- Guruch)  is  tonic,  alterative, 
antiperiodic  and  diuretic  ;  has  been  used  with  good 
results  in  ague,  debility,  jaundice  and  skin  diseases. 
Five  different  preparations  are  made,  viz.,  the  tinctiu'e, 
the  infusion,  the  compound  decoction,  the  juice  and  the 
extract. 


DISCUSSION. 

Dr.  Watt  remarked  that  there  was  a  property  attributed  to  the 
phint,  wliicU  he  hoped  might  receive  some  consideration,  viz., 
its  reputed  merit  of  preventing  milk  from  becoming  sour.  He 
lind  recently  found  anotiier  plant  that  had  tiie  same  property 
assigned  to  it  by  the  hill-tribes  of  the  Himalaya,  viz.,  the  tubers  of 
the  Orchid  Sativum  Nepalense.  It  either  or  both  on  their  being 
chemically  examined  were  found  to  act  in  the  direction  indicated, 
the  subject  vvas  of  very  great  interest  to  India,  especially  in  the 
light  of  dairy  farming  and  the  milk-supply  of  the  larger  cities. 


THEEAPEUTICSOF  CALOTEOPIS  GIGANTEA. 
by  dr.  john  morton. 
(Abstract.) 

The  writer  first  deals  with  its  effect  in  eczema.  His 
first  case  was  an  Irish  lady,  about  40,  who  had  been 
suffering  from  eczema  of  the  arm,  extending  from  the 
axilla  to  the  tip  of  the  fingers,  for  nine  years.  All  sorts 
of  remedies,  including  antirheumatic  medicines,  had  been 
tried  without  any  good  result.  A  poultice  prepared  with 
the  leaves  of  the  ment^ar  plant  was  first  cautiously  applied 
over  one  of  the  fingers  which  showed  signs  of  improve- 
ment from  the  next  day,  the  erupting  having  stopped, 
and  was  healed  completely  in  two  or  three  days  more. 
The  whole  arm  was  cured  within  a  week  by  this 
medicine  alone. 

Pie  does  not  think  it  necessary  to  read  the  notes  of 
ten  more  cases  of  eczema,  similarly  cured  in  the  "twinkl- 
ing of  an  eye  "  by  similar  treatment. 

He  further  quotes  an  extract  from  the  Madras  Mail, 
in  which  a  farmer,  suffering  from  facial  neuralgia, 
describes  how  he  was  radically  cured  by  smearing  the 
face  with  the  milky  juice  of  the  plant,  but  not  without 
suffering  from  blistering  of  the  whole  face. 

A  lay  friend  of  the  writer  uses  it  in  cholera  with 
pepper  and  salt  with  good  results. 

A  leprous  ulcer  was  cured  by  the  juice. 


ON  THE  UTILITY  OF  VAPOR  OPII  AS  A  REMEDIAL  AGENT. 
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EFFECTS  OF  TEIBULUS  TERRESTRIS 
IN  HEALTH  AND  DISEASE. 

by  dr.  chaitan  mal. 
(Abstract.) 

The  writer  first  makes  a  long  quotation  from  one  of 
his  own  articles  in  the  Indian  Medical  Gazetta  (1876), 
in  which  he  described  the  above  medicine  as  being 
useful  in  quick  ejaculation,  nocturnal  and  diurnal 
involuntary  discharge  of  semen,  dribbling  from  the 
urethra  for  sometime  after,  constant  irritability  of  the 
bladder,  incontinence  of  urine  and  other  genito-urinary 
complaints. 

He  then  records  the  notes  of  eleven  cases  in  which  he 
deals  with  the  different  symptoms  as  affected  by  the 
drug  separately.  Thus,  out  of  the  eleven,  there  were  in- 
foluntory  discharges  in  eight,  and  of  these,  thi'eewere  com- 
pletely cured,  one  was  probably  cured,  one  had  a  relapse 
after  two  months,  one  had  his  complaint  aggravated  by 
it,  and  two  had  no  benefit. 

Again  ten  complained  of  quick  pjaculation,  and  of 
these  there  was  satisfactory  improvement  in  five,  slight 
improvement  in  one,  none  in  two,  and  in  two  others  the 
result  is  not  known. 

As  regards  the  power  to  control  micturition,  eight  out 
of  the  eleven  had  no  complaint  in  this  respect,  three  cases 
had  complained  in  this  respect,  and  were  all  of  them 
benefited  by  gokhum.  Seven  out  of  the  eleven  did  not 
complain  of  dribbling  after  micturition.  Of  the  remain- 
ing four  who  had  this  complaint  all  were  improved  con- 
siderably under  gokhum. 

Again  in  ten  there  was  imperfect  erection,  and  of  these 
seven  met  with  considerable  improvement  in  this  respect 
while  taking  gokhum,  and  three  had  no  improvement. 

Four  complained  of  thinness  of  the  semen,  in  two  of 
whom  there  was  decided  improvement,  and  in  two  the 
result  is  unknown. 

In  one  case  the  quantity  of  urine  increased  under 
twenty-five  grains  of  gokhum  administered  twice 
a  day. 

There  was  tenderness  of  the  lower  part  of  the  spine 
in  two  cases,  and  in  both  of  them  it  vanished  imder 
treatment  with  gokhum. 

These  results  correspond  closely  with  those  published 
in  the  Medical  Gazette.  He  further  gives  the  report 
of  nine  cases,  all  healthy  persons,  upon  whom  it  was  ad- 
ministered, from  which  he  concludes  that  gokhum  has 
different  effects  in  different  doses,  and  that  while  it  is 
a  sexual  tonic  in  one-grain  doses  (extract),  it  is  a  depres- 
sant in  three-grain  doses  and  upwards.  It  probably 
acts  upon  the  lower  part  of  the  spine,  where  the  centre 
of  micturition,  erection  and  ejaculation  are  situated. 


ON  THE  UTILITY  OF  VAPOR  OPII  AS  A 
REMEDIAL  AGENT. 

BY  DB.  MANOCKJEK  D.  CAMA,  L.  M.  8. 

I  THINK  I  may  well  clear  the  ground  by  stating  at 
once  the  main  object  of  inditing  this  paper. 


It  is  nothing  more  than  to  claim,  so  to  say,  an  offici- 
nal recognition  of  vapor  opii.  In  short  to  request 
the  powers  that  have  to  do  with  the  responsibilities  of 
the  revision  of  the  British  Pharmacopma,  to  recognise 
the  importance  of  vapor  opii,  and  to  give  it  a  place 
along  with  the  other  officinal  preparations  of  opium. 
Now  when  the  sway  of  the  British  Fharmacopceia  is 
as  extensive  as  the  sway  of  the  British  Flag,  it  needs 
to  be  revised  with  the  light  of  experiences  of  the  whole 
British _  Empire.  Indeed,  it  is  this  main  self-evident 
fact  as  it  were  that  has  called  all  of  us  here  together, 
from  all  the  corners  of  Her  Majesty's  Dominions  in 
the  East,  to  bring  forward  the  light  whicli  shines  on  this 
side  of  the  British  Empire ;  and,  so  to  say,  aid  the  revi- 
sion of  the  British  Pharmacopoeia  as  to  render  it  as 
complete  as  possible,  so  as  to  enable  it  to  meet  the 
exigencies  of  this  world-embracing  British  Empire. 

Though  vapor  opii  has  not  yet  found  its  place  in 
the  British  Pharmacopoeia,  it  is  well-known  to  the 
medical  profession  working  in  this  part  of  Her  Majes- 
ty's Dominions,  and  its  use  is  as  extensive  as  that  of 
any  of  the  oldest  and  the  best  of  our  existing  officinal 
preparations.  I  make  bold  to  say  that  it  is  the  most 
common  way  of  utilising  the  beneficial  influence  of  this 
divine  drug  in  India,  and  when  I  add  to  this  its 
extensive  use  in  China,  I  think  the  claim  of  vapor 
opii  for  officinal  recognition  simply  becomes  irresistible. 

Hitherto,  opium  is  smoked  in  the  East  as  chundoo 
and  madat,  which  are  the  same,  except  that  the  latter 
contains  watery  vapour,  while  the  former  does  not. 
As  chundoo,  the  dessicated  bead  of  opium  extract,  is 
placed  on  the  pipe-hole  ignited,  and  the  almost  dry 
vapour  arising  is  inhaled,  in  madat  the  vapor 
opii  formed  by  the  ignition  of  the  ball  of  madat  passes 
through  a  quantity  of  hot  water  in  the  bowl  of  the 
hooka,  and  thus  is  charged  with  the  warm  vapour  of 
water  before  it  is  actually  inhaled.  This  is  the  whole 
difference,  and  the  effect  vary,  as  much  as  they  are  liable 
to  vary,  in  a  dry  or  moist  inhalation  of  any  other 
drug. 

Thus  the  vapor  opii  arising  from  pure  unadulterat- 
ed chundoo  or  madat,  dry  or  moist,  as  the  case  may  be, 
when  inhaled,  acts  directly  on  the  respiratory  tract 
and  indirectly  on  the  system  at  large.    The  vapour  on 
reaching  the  alveoli  is  brought  into  almost  direct  com- 
munication with  the  blood,  as  it  passes  through  the 
spongy  texture  of  the  lung-tissue,  and  is  readily  absorb- 
ed.   And  thus  it    acts  as  a   direct  sedative  to  the 
lungs,  soothing  cough  and  irritation  of  the  larynx, 
restores  the  respiratory  rhythm,  promotes  expectora- 
tion, relieves  the  spasm  of  the  bronchi,  and  dilates  the 
pulmonary  arterioles,  and  by  thus  diminishing  resistance 
to  the  onward  passage  of  the  blood  relieves  the  impeded 
and  embarrassed  circulation.    It  also  dilates  the  arte- 
rioles of  the  skin,  and  causes  free  diaphoresis,  and  thus 
relieves  the  internal  congestion  cf  the  viscera,  and  helps 
the  elimination  of  deleterious  products,  and  promotes 
absorption  and  assimilation  of  food,  and  thus  helps  the 
building  of  tissues.    Thus  you  will  see,  and  I  hope 
agree  with  me,  in  thinking  that  if  the  vapor  opii  is 
admitted  to  the  officinal  list,  we  would,  all  of  us  will, 
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legitimately  acquire  one  more  weapon,  and  a  very  potent 
one,  indeed,  to  assail  various  long  affections  by  a  direct 
assault,  instead  of  uselessly  trespassing  on  the  domain 
of  the  stomach,  which  so  often  rebels  so  successfully 
as  to  force  us  to  respect  its  neutrality,  and  to  seek  some 
other  channel  of  attack  equally  unjustifiable. 

I  hope  that  on  the  eve  of  the  publication  of  the 
report  of  the  Opium  Commission,  which  has  served  the 
purpose  of  dispelling  the  mist  that,  up  till  now,  surround- 
ed the  utility  of  vapor  opii,  you  will  urge  the  Medical 
Council,  on  whom  rests  the  responsibility  of  publishing 
the  Officinal  Pharmcicop(jeia  to  Hall  mark  vapor  opii 
as  an  efficient  remedial  agent  that  has  fascinated  the 
East,  very  sublime  in  its  simplicity,  evolved  out  of  the 
omniscient  brains  of  the  celestials  and  grounded  on  the 
rock  of  the  accumulated  experience  of  ages. 


A  PEOCESS  OF  PEESEEVING  OEGANIG 
SUBSTANCES. 

BY  JAS.  CLEGHORN,  ESQ. 

(Abstract.) 

The  writer  has  been  successful  in  inventing  a  process 
for  the  extermination  of  insects  and  their  larvoe  from 
tobacco,  indigenous  drugs  and  other  vegetable  products. 
He  thinks  that  it  will  be  a  decided  advantage  if  drugs 
be  preserved  in  this  way.  The  process  consists  of 
subjecting  goods  to  a  very  mild  form  of  transmitted 
heat,  m.,  132^to  138^  F.,  reducing  radiation  during  the 
process  to  the  utmost  possible  limits.  All  goods  be/ore 
being  subjected  to  the  process  have  to  be  packed  secure- 
ly in  paper,  wood  or  tin,  and  all  pasting  done  be/ore  the 
process  wii  h  arrowroot  paste.  This  packing  in  necessary 
to  prevent  fresh  attack  from  outside. 

The  time  taken  in  the  process  is  from  six  to  twelve 
hours.  Dm-ing  the  process  some  moisture  will  be  expelled 
from  the  goods ;  but  it  is  essential  that  it  shoidd  be  re- 
absorbed, and  that  no  dew  or  condensed  drops  of 
moisture  be  found  inside  the  packing  or  on  the  goods. 

The  process  serves  the  following  ends  : — 

1.  Stifling. 

2.  Sterilizing*. 

3.  Antiseptic. 

The  first  and  second  ends  are  secured  by  the  radiation 
being  reduced  to  the  utmost  possible  limits,  thus  mak- 
ing a  high  temperature  for  the  destruction  of  the  insect 
life  and  germs  unnecessary  when  goods  ai'e  treated  in 
bulk.  The  tlrird  naturally  follows.  The  writer  leaves 
it  open  to  scientific  investigation  to  find  out  the  changes 
then  set  up  in  the  starch  cells  and  albumin.  He  suggests 
that  probably  albumin  coagulates,  plugging  pores  thus 
causing  the  preservation  of  tissues.  As  a  matter  of  fact 
he  finds  that  beef  subjected  to  this  process,  and  hung  up 
in  some  damp  place,  mummifies  gradually  without  show- 
ing any  signs  of  sweating  or  putrefaction.  Unripe  plan- 
tains in  this  way,  even  during  the  monsoons,  become 
brittle ;  and  ripe  plantain  assumes,  after  two  or  three 
months,  the  condition  of  raisins.  He  has  tried  the  pro- 
cess with  cigars  and  tobacco  with  success,  and  therefore 
hope  that  it  may  be  applied  in  the  case  of  drugs,  which. 


thus  preserved,  may  have  time  to  mature  from  any 
attack  fi'om  outside,  causing  a  deterioration  of  their 
properties. 

He  has  got  an  apparatus  in  a  working  model  scale, 
which  he  is  ready  to  place  at  the  disposal  of  medical 
men,  and  he  is  willing  to  supply  any  information 
regarding  the  matter. 


TEEATMENT  OF  BITES  OF  EABID  ANI- 
MALS BY  PEEMANGANATE  OF 
POTASH. 

BY  0.  MOitRISON,  ESQ.,  M.D.  C.ir. 

(  Abstract  ) 

Dr.  Morrison  began  by  saying  that  what  treatment 
should  be  adopted  for  the  bites  of  rabid  animals  so 
as  to  give  the  patient  the  best  chance  of  escaping 
hydrophobia  is  a  question  of  absorbing  interest  and 
importance  at  the  present  time.  It  is  at  all  times 
and  in  every  countiy  important  to  the  surgeon,  but 
specially  in  India,  where  deaths  from  hydrophobia, 
if  they  are  conectly  reported  and  registered,  would 
show  a  high  and  widespread  mortality.  In  the  follow- 
ing record  of  cases  treated  by  the*  permanganate  of 
potash,  there  may  be  some  approach  to  answering 
that  question.  During  the  last  seventeen  years,  I 
had  so  many  cases  of  bites  of  rabid  animals,  jackals 
and  dogs,  and  such  uniform  good  foriune  or  success 
in  their  treatment,  that  I  deem  it  worthy  to  lay  the 
facts  before  this  Congress  : — 

Case  No.  1. — In  1879,  a  girl,  aged  ten  years,  was  bitten  on  tiie 
scalp  by  a  dog  believed  to  be  mad.  Treated  with  permanganate 
of  potash  solution  (eight  to  ten  grains  to  one  ounce  of  water), 
continuously  keeping  the  bandages  wet  with  it.  The  child  was 
alive  five  years  after,  though  another  village  dog  bit  by  the 
same  animal  died  of  hydrophobia  before  the  wound  of  the  child 
had  healed. 

Case  No.  2. — In  1880,  a  Mahommedan  lad,  aged  17  years 
was  bitten  severely  in  many  places  by  a  rabid  dog.  Treated  in 
the  above  way  the  lad  recovered.  He  was  in  good  health  three 
years  after. 

Cases  No.  3  &  4. — A  pup  belonging  to  me,  not  a  year  old, 
was  bitten  by  an  undoubtedly  rabid  pariah  dog.  I  kept  the 
pup  tied  up  to  see  whether  it  would  develop  hydrophobia  and 
warned  every  body  not  to  go  near  it.  But  on  the  fourteenth  daj', 
owing  to  their  carelessness,  two  of  my  servants  were  bitten  by 
the  pup,  which  now  showed  all  the  symptoms  of  hydrophobia 
and  had  to  be  shot.  The  first  man  was  bitten  on  the  big-toe, 
causing  a  deep,  incised  wound.  The  second  man  was  bitten 
on  the  right  leg.  The  wounds  were  attended  to  immediately, 
carefully  openeil  up,  washed  with  permanganate  solution  and 
dressed,  the  bandage  being  constantly  kept  wet  with  the  solution. 
The  wounds  healed  quickly,  and  I  had  them  both  under  obser- 
vation for  two  and  three  years,  respectively,  and  they  were  in 
perfect  health. 

Case  No.  5. — A  man  bitten  by  a  mad  jackal  on  the  right  leg 
over  the  tibia.  Was  treated  in  the  above  way  six  hours  after. 
He  was  under  observation  for  eighteen  months,  and  was  in 
perfect  health. 

Case  No.  6.— A  man,  sixty  years  of  age,  was  bitten  by  a  jackal 
on  the  leg.  Treated  in  the  above  way  ;  remained  in  good  health 
for  one  year,  after  which  I  lost  sight  of  him. 

Case  JVo.  7. — A  man  bitten  on  the  leg  by  a  mad  jackal.  Treat- 
ed in  the  above  way  ;  was  well  two  years  after. 

Cases  Nos.  8,  9,10<&11. — A  mad  jackal  attacked  agoat  tethered 
near  a  hut.    The  grand  mother  of  the  family  came  to  rescue 
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the  goal,  the  jackal  turned  on  her  and  bit  her.  Tlie  daugliter- 
in-huv  came  to  her  aid,  and  she  also  was  bitten.  A  neigli- 
hour,  a  young  man,  next  arrived  to  drive  away  the  jackal, 
and  he  too  was  bitten.  The  jackal  then  disappeared  into  the 
jungle  behind  the  village.  The  son  of  the  old  woman,  the  hrst 
victim,  came  home  from  the  fields  shortly  after,  and  finding  his 
mother  and  wife  bitten,  armed  himself  with  a  bamboo  and  went 
in  search  of  the  jackal.  He  had  only  gone  a  few  yards  from  the 
village  when  he  saw  the  jackal  coming.  He  tried  to  strike  _  it, 
but  missed  tlie  blow.  The  infuriated  animal  rushed  upon  him, 
and,  before  lie  had  time  to  defend  lumself,  he  was  bitten  on  the 
leg.  These  four  people  were  treated  by  me  in  the  above  way, 
and  all  of  them  were  in  good  health  eighteen  months  after. 

Case  No.  1:2.— A  Mahommadan  lad  was  bit  by  a  jackal  sup- 
posed to  be  mad.  Ho^came  there  for  treatment  two  days  after 
His  wounds,  chiefly  on  the  legs,  were  crusted  over.  I  opened 
each  wound,  and  applied  the  permanganate  solution  as  in  the 
previous  cases.  I  believe  he  did  as  well,  as  1  never  heard  of  his 
illness. 

Case  No.  13.— K  boat  man,  bit  by  a  rabid  jackal,  was  treated 
in  the  above  way  ;  did  well,  for  three  months,  after  which  he  was 
lost  sight  of.  . ,   ,  J 

Case  No.  14.— k  Mahomedan  bit  by  a  rabid  dog  ;  treated 
after  24  hours  ;  had  him  under  observation  for  above  a  year. 

Case  JSio.  15. — A  case  of  rabid  jackal  bite,  treated  out  in  the 
district  while  on  four,  was  well  six  months  after. 

Cases  Nos.  16  &1 7.— Two  brothers,  aged  18  to  20  and  8  to  9  re- 
spectively, sons  of  a  carpenter  in  my  employ.  The  younger  being 
attacked  by  a  rabid  dog,  the  elder  came  to  his  help,  whom 
the  animal  seized  by  the  hand  and  would  not  let  go  its  grip, 
until  assistance  came  and  the  animal's  mouth  was  forced  open 
with  a  bamboo.  Both  were  brought  to  me  by  their  father  eighteen 
or  twenty  hours  after  being  bitten.  The  younger  boy  had  an  abra- 
sion on  tiie  chest  and  leg,  quite  superficial,  and  easily  washed  and 
dressed.  The  elder  lad  had  a  deep  punctured  wound  on  the  ball  of 
the  thumb,  palmar  aspect,  and  a  superficial  incised  wound  on  the 
dorsal  aspect.  I  proceeded  to  open  up  the  wounds  before  apply- 
ing the  permanganate  solution,  when  the  father,  seeing  the  pain 
his  son  was  put  to,  interCered,  and  the  lad  withdrew  his  Imnd, 
and  would  not  permit  me  to  operate.  I  then  offered  to  give  him 
chloroform,  but  he  refused,  and  I  was  obliged  to  let  him  go 
with  a  snperncial  application  of  the  solution,  wdiich  I  feared 
would  be  of  no  avail.  I  explained  to  the  father  the  grave  risk 
he  was  incurring  ;  but  they  seemed  to  prefer  trusting  to  fate 
than  to  undergo  the  operation  ;  the  elder  lad  died  of  hydrophobia 
twenty-one  days  after  the  bite,  'i'he  younger  was  alive  and  well 
four  years  after.  I  shall  always  regret  that  I  had  not  first  put  hiiu 
under  chloroform,  which  he  might  have  submitted  to,  before  he 
felt  the  pain  of  the  operation. 

Case  No.  18.— A  Mahomedan  boy  of  9  or  10  j^ears  of  age  was 
bitten  by  a  mad  dog  near  my  house.  1  found  the  dog  lying 
under  the  shade  of  a  shrub,  panting,  snapping  the  air,  and  saliva 
dribbling  from  his  mouth.  I  shot  him  after  thus  making  sure 
that  the  dog  was  really  mad.  The  boy  ^vas  treated  in  the  usual 
way,  and  was  well  four  years  after.  The  mad  dog  bit  another 
dog  of  the  village.  I  got  hold  of  it,  tied  it  up  and  fed  it  daily  ;  on 
the  11th  it  became  rabid  and  died  on  the  fourth  day. 

Case  No.  19. — A  Muhomedan  boy,  7  or  8  years  of  age,  was 
bitten  by  a  mad  jackal,  together  with  some  other  men,  but  how 
many  not  known.  The  boy  was  treated  in  the  usual  way,  and 
was  well  some  years  after.  About  eighteen  or  twenty  days  nfter 
two  men,  bitten  by  the  same  jackal,  were  brought  to  me.  They 
were  suffering  from  hydrophol)ia,  and  died  in  three  days. 

Case  A'o.  20. — A  Mahomedan  Moulvi,  bitten  by  a  rabid  dog  ; 
treated  in  the  usual  way  ;  was  well  six  years  after. 

In  addition  to  these  twenty  cases,  I  have  had  about 
eight  or  nine  other  cases,  of  which  no  definite  record 
has  been  kept,  as  it  was  found  impossible  to  verify 
the  condition  of  the  animal,  or  to  keep  them  under 
observation  a  sufficiently  long  time  to  test  the  results 
of  the  treatment.  Of  the  twenty  cases  cited  above, 
nine  were  dog  bites  and  eleven  jackal  bites.  Of  the 
nine  dog  bites,  seven  were  certainly  rabid  ;  and  all  the 


eleven  jackal  bites,  the  animals  were  presumably  rabid. 
In  every  case  the  treatment  was  successful.  The 
following  is  an  analysis  of  the  cases  treated : — 


Dog-hites. 


No. 


Certainly  rabid. 


14 

16 
17 
18 

20 


) 


Doubtful. 


Certainly  rabid, 


Doubtful. 


No. 


Jackal-bites. 

t) 

7 


All  presumably 
rabid. 


„  8- 
„  9 
„  10^ 
„  11 
„  12 
„  13 
„  15 
„  19J 

It  is  difficult  to  prove  a  jackal  rabid.  J5ut  jackals 
are  naturally  very  timid  and  never  venture  to  attack 
man.  When  they  are  bold  enough  to  attack,  specially 
in  the  day  time,  they  may  eafely  be  presumed  as  mad. 
Owing,  however,  to  the  difficulty  of  proving  jackals,  the 
dog  bites  only  may  be  considered  here.  The  cii-cum- 
stances  of  the  bites  point  to  the  fact  that  in  the  nine 
cases  bitten  by  dogs,  seven  at  least  of  tbe  animals  were 
mad.  Under  the  treatment  of  permanganate  of  potash, 
the  death-rate  has  been  reduced  to  ten  per  cent. — a  re- 
duction which  has  not  been  obtained  under  any  other 
known  treatment,  except  that  of  M.  Pasteur.  It  is  pro- 
bable that  permanganate  of  potash  acts  by  oxidising  the 
poison,  which  it  appears  to  be  of  the  nature  of  toxin 
produced  by  a  lowly  organism  with  a  life-history  not 
dissimilar  to  that  of  the  bacillus  of  anthrax. 


THE  USE  OF  ANTIPYRETICS  IN 
INDIAN  FEYERS. 

BY  DR.  M.  N.  KATRAK. 

(Abstract.) 

_Antipyrf,tic  medicines  act  on  the  central  nervous 
system  like  potassi  bromidura,  chloral,  etc.  They  have 
a  special  action  on  the  thermoganetic  centre.  By  sedat- 
ing the  heat-regulating  centre,  they  act  as  antipyretics. 
In  moderate  doses  they  are  essential  in  fever.  In  py- 
rexia a  poison  of  a  narcotic  origin  gets  entrance  into  the 
system,  and  either  mechanically,  or  producing  a  sub- 
stance of  the  nature  of  ptomaine,  irrit  ates  the  nervous. 
The  antipyretics  calm  tliis  irritation,  and  thus  act  as 
antidotes.  They  act  similarly  on  the  blood  and  tis- 
sues and  depress  the  heart.  Hence,  they  should  be 
used  only  as  sedatives. 

Dose. — Four  grains  of  phenacetin,  five  grains  of  anti- 
pyiine,  three  grains  of  autifebrin,  repeated  three 
or  four  times-  a  day,  are  absolutely  harmless.  But 
sixteen  grains  of  phenacetin  and  others  in  propor- 
tion would  frequen.tly  cause  depression  of  the 
heart,  cyanosis,  and  slight  difficulty  of  resp'ra- 
tion.  In  large  doses  their  use  is  ui^justifii.ble. 
In  intermittent  anrl  remittent,  and  the  latter  inclrdes 
more  fevers  than  one,  these  antipyretic  find  their 
beneficial  use.  They  do  not  destroy  the  poison,  but 
subdue  the  ii'ritation  of  the  heat-regulating  centre. 
Typhoid  is  rare  amongst  the  natives  of  India.  I  have 
not  seen  one  case  in  my  experience  of  twelve  years. 
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Manner  of  using. — In  intermittent  fevers,  when  the 
temperature  is  above  102*^,  five  grains  of  phenacetin,  or 
an  equivalent  quantity  of  antipyrine  or  antef  ebrin,  is 
given  three  or  foui'  hours.  The  temperature  may  not 
come  down,  but  it  relieves  restlessness,  etc.  In  remit- 
tent fevers,  the  drug  is  given  during  remission  with 
quinine.  There  is  probably  more  than  one  variety 
of  remittent  fever,  some  mild,  some  violent.  Qunine 
does  not  control  them.  For  these,  antipyretics  are 
especially  beneficial.  I  do  not  use  these  drugs  in  large 
doses.  My  object  is  to  remove  discomfort  and  prevent 
irritation.  They  are  harmful,  if  used  indiscriminately, 
with  a  view  to  bring  down  temperature  to  the  normal. 
But  fevers  above  102*^  are  harmful  and  ought  to  be 
checked.  I  have  but  small  experience  of  cold-baths  in 
fevers,  what  little  I  have  of  them  has  not  impressed  me 
favourably. 

To  sum  ii'p. — Antipyretics  in  small  doses  are  harm- 
less. In  Indian  fevers  they  are  useful,  inasmuch  as 
they  lower  the  temperature  and  control  the  fever, 
thereby  minimising  the  injiirious  effects  of  the  fever 
poison,  which  is  harmful  if  the  temperature  remains 
high  with  slight  variations.  Doses  higher  than  eight 
grains  do  harm.  They  are  beneficial  in  cases  of  chronic 
fevers  which  resist  quinine. 


USE  OF  ANTIPYRETICS. 

BY  R.  P.  BANERJI,  B.A.,  G.B.,  M.3.L., 

Pachbadi  a  Salt  Works,  Rajpulana. 

(Abstract.) 

Antipyrine. — It  was  used  in  malarious  fever,  acute 
rheumatism,  and  fever  complicated  with  bronchitis, 
etc.  In  cases  of  quotidian  and  tertian  fever,  when 
given  in  ten  to  fifteen  grain  doses,  the  temperature  goes 
down  by  three  or  four  degrees,  but  in  the  presence  of 
gastric  disturbance  the  result  is  not  so  satisfactory.  Its 
administration  then  is  often  followed  by  severe  nausea 
and  collapse. 

In  rheumatism  its  antiperiodic  action  is  quite  as 
marked,  but  its  analgesic  properties  are  insignificant. 
Cardiac  complications  are  no  contra-indications  to  its 
use.  In  cases  of  respiratory  affections,  its  action  is 
marked  in  those  in  which  acute  inflammatory  symp- 
toms predominate.  In  chronic  cases  it  produces  de- 
pression and  increases  the  quantity  of  expectoration. 
Where  given  alternately  with  quinine,  it  seems  to  shor- 
ten the  duration  of  fevers. 

j4ntif ebrin. — Its  antiperiodic  action  is  like  that  of  the 
above,  but  it  is  more  certain  and  powerful.  It  produces 
profuse  diaphoresis.  But  it  has  a  marked  depressing 
action  on  the  system.  Unlike  antipyrine  its  analgesic 
properties  are  marked,  relieving  pain  and  restlessness 
in  fever  patients.  In  acute  bronchitis  it  allays  cough 
and  relieves  the  distressing  tightness  of  the  chest. 
Long  continuance  of  the  drug  sometimes  produces 


muscular  tremor  in  the  hands  and  neck,  diplopia, 
sexual  debility  and  amenorrhoea.  Its  administration 
is  sometimes  followed  by  rash  on  the  body. 

Eralgine.—  Its  effects  in  malarious  and  acute  in- 
flammatory fevers  are  not  so  uniform  and  valuable 
as  those  of  the  above.  Under  its  use  the  fall  in  tem- 
perature is  very  sudden,  and  symptoms  of  depression 
marked.  It  is  an  excellent  analgesic,  but  a  bad  anti- 
pyretic, and  a  dangerous  depressant.  In  facial,  frontal 
and  occipital  neuralgia,  it  was  used  with  excellent 
results. 

Phenacetin. — Its  antiperiodic  properties  are  like 
those  of  antipyrine.  It  reduces  the  temperature 
steadily,  producing  no  symptoms  of  depression.  Its 
action  lasts  between  five  and  six  hours.  Its  long-continued 
use  may  produce  insomnia,  sexual  debility,  general  ex- 
haustion and  cutaneous  eruptions. 

Salol. — As  a  general  antipyretic  salol  has  proved  of 
little  value.  But  in  cases  of  acute  rheiimatism  and 
respiratory  affections,  it  gives  much  relief  by  allaying 
pain  and  reducing  the  quantity  of  expectoration.  In 
chronic  dysentery  and  diarrhoea,  with  foetid  evacuations, 
it  is  a  very  valuable  medicine,  specially  when  used  in 
combination  with  the  gum  of  Butea  frondosa  (Bengal 
kino). 

Salicylic  acid  and  Salicylates. — Its  antipyretic  effects 
are  unsteady ;  in  some  cases  it  does  not  affect  high 
temperature,  but  it  reduces  pain  and  tenderness  and 
destroys  the  periodicity  of  the  attacks.  Sometimes 
its  use  is  followed  by  marked  symptoms  of  collapse, 
specially  in  those  patients  who  are  weak  and  nervous. 
In  all  affections  of  a  rheumatic  nature,  the  salicylates 
promptly  reduce  the  pain,  but  the  effect  on  the  tem- 
perature are  not  so  marked.  In  affections  of  the  res- 
piratory system,  they  quickly  control  the  successive 
secretion  of  mucus.  Long-continued  use  of  the 
salicylates  may  produce  pain  in  the  abdomen  below 
the  umbilicus,  sleeplessness,  excessive  diuresis  and 
nightmares.  When  used  for  a  long  time  it  reduces  the 
size  of  a  hypertrophied  spleen. 


ANTIPYRETICS  IN  INDIAN  FEVERS. 

BY  NARESH  OHUNDER  MITRA, 
Atsistant  Surgeon. 

(Abstract.) 

The  author  is  of  opinion  that  the  natives  of  India 
cannot  bear  quinine  if  the  temperature  is  1  04"  F.,  as 
the  administration  of  it  under  such  circumstances 
brings  on  toxic  brain  symptoms.  He  also  states  that 
adult  Bengalis  cannot  bear  antipyrine.  He  recom- 
mends hypodermic  injectionof  antipyrine  for  hyperpy- 
rexia of  heat  apoplexy.  He  also  recommends  phe- 
nacetin as  the  safest  (although  not  always  effectual) 
antipjTctic.  He  is  not  in  favour  of  cold  applications 
and  baths  in  general  practice. 
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At  the  final  meeting,  after  the  despatch  of  the  business 
before  the  meeting,  including  the  reports  of  Secretaries 
and  Treasurers,  it  was  proposed  and  carried  un- 
animously that  the  next  Indian  Medical  Congress 
be  held  in  the  cold  weather  of  1898-99. 

The  following  resolutions  were  brought  forward 
at  the  final  meeting  of  the  Congress  and  carried 
unanimously  : — 

Need  of  a  Sanitary  Service  for  India. —  (1) 
Resolved— That  the  Public  Health  Section  of  the  Indian 
Medical  Congress,  having  heard  the  communication  of 
Dr.  Simpson  on  the  subject  of  the  present  organization 
of  the  sanitary  service  in  India  and  the  amendments 
and  suggestions  which  he  has  formulated  for  the  exten- 
sion and  development  of  that  service,  is  convinced  that 
the  health  and  welfare  of  the  population,  European  and 
Native,  would  be  greatly  advanced  by  the  carrying  out 
of  those  proposals,  and  would  be  advanced  in  propor- 
tion to  the  extent  to  which  they  are  carried  out,  and 
it  respectfully  suggests  that  the  Government  of  India 
should  give  its  earnest  attention  to  them  with  a  view  to 
their  practical  adoption. 

Need  of  a  Pasteur  Institute. — (2)  That  a  Pasteur 
Institute  for  India  is  essential  to  the  advancement  of 
science,  the  investigation  of  Indian  diseases  in  man, 
animals  and  plants,  and  the  treatment  of  diphtheria  as 
well  as  of  those  bitten  by  rabid  animals. 

Need  of  Scientific  and  Sanitary  Places  of 
Research. —  (3)  That  this  Congress,  in  general  meeting 
assembled,  heartily  concurs  in  the  views  which  have 
been  expressed  as  to  the  primary  importance  to  the 
health  and  welfare  of  the  army  and  of  the  people  of 
India,  of  the  liberal  encouragement  and  support  by  the 
Government  of  India,  by  the  Municipal  authorities  and 
by  individuals,  of  scientific  and  sanitary  places  of 
research  and  clinical  study  for  the  better  knowledge, 
prevention  and  treatment  of  the  prevalent  diseases  of 
India  (such  as  cholera,  malarious  fevers,  diphtheria, 
etc.),  and  the  endowment  of  qualified  persons  for  these 
purposes. 

Need  of  an  Act  for  restricting  the  Sale  of 
Poisons. — (4)  That  the  humber  of  cases  of  accidental 
and  suicidal  poisoning  is  increasing  rapidly  and  to  an 
appalling  measure,  and  that  the  Government  be  asked 
to  pass  an  Act  restricting  the  sale  of  poisons. 

Use  of  Indigenous  Drugs. —  (5)  That  it  be  recom- 
mended to  the  consideration  of  the  Government  of 
India  that  an  extended  use  of  indigenous  drugs  is  most 
desirable. 


Protest  against  the  Third  Clause  of  Canton- 
ment Amendment  Act. —  (6)  That  the  unofficial  mem- 
bers of  this  Congress  desire  earnestly  to  represent  to 
the  proper  authorities  in  India  and  at  home  the  mischief 
likely  to  result  from  the  proposed  Cantonment  Act 
Amendment  Bill,  especially  in  so  far  as  the  third  clause 
is  concerned  which  proposes  penal  legislation  aimed  at 
public  medical  servants,  and  implies  that  they  cannot  be 
trusted  to  carry  out  loyally  and  promptly  the  orders  of 
Government  on  this  subject. 

The  following  votes  of  thanks  were  proposed  by 
Professor  Reid,  seconded  by  Surgeon-Colonel  War- 
burton,  and  carried  by  the  meeting  with  hearty 
acclamation  : — 

(1.)  That  a  cordial  vote  of  thanks  be  tendered  to  His 
Excellency  the  Viceroy  for  his  patronage  of  the 
Congress. 

(2.)  That  a  cordial  vote  of  thanks  be  tendered  to 
His  Honour  the  Lieutenant-Governor  of  Bengal  for  his 
patronage  of  the  Congress. 

(3.)  That  this  meeting  records  its  hearty  thanks 
to  the  Government  of  India  for  the  support  they  have 
given,  especially  as  regards  facilities  for  leave. 

(4.)  That  a  special  vote  of  thanks  be  accorded  to  the 
Rector  and  Reverend  Fathers  of  the  St.  Xavier's 
College  for  the  generous  way  in  which  they  have 
placed  their  buildings  and  services  at  the  disposal  of 
the  Congress. 

(5.)  That  the  thanks  of  this  meeting  be  given  to 
the  Presidents,  Vice-Presidents,  and  Secretaries  of 
Sections,  and  to  the  Members  and  Secretaries  of  the 
various  Committees. 

(6.)  That  a  vote  of  thanks  be  accorded  to  the  rail- 
way and  steamer  companies  that  have  granted  con- 
cessions in  the  matter  of  fares. 

(7.)  That  a  very  especial  vote  of  thanks  be  tendered 
to  the  General  Secretaries  and  Assistant  Secretar /. 

(8.)  That  the  thanks  of  the  Congress  be  accorded 
to  Messrs.  Thacker,  Spink  &  Co.  for  their  services. 

It  was  proposed  by  Surgn.-Lt.-Col.  Bovill,  and 
seconded  by  Dr.  Thornhill  of  Ceylon — 

That  a  very  cordial  vote  of  thanks  be  accorded  to 
Surgeon-Colonel  Harvey  for  the  brilliant  manner  in 
which  he  has  discharged  the  functions  of  President 
of  the  Congress,  for  his  untiring  exertions  in  forwarding 
the  success  of  the  Congress,  and  for  his  courtesy  and 
hospitality  to  the  Members. 

The  vote  was  carried  unanimously  amidst  prolonged 
applause. 
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Jalpaiguri. 

Peshawar. 

Jeypore. 
Jorhat. 

Rajkot. 

Lucknow. 
Bhopal. 
Manargudi. 
Hyderabad  ( Deccan ). 

Lucknow. 

Rangoon, 

Seoni. 
Ajmere, 

Allahabad, 


Ferozepore, 

Raj  shah  ye. 

Jacobabad. 

Lucknow.^ 

Rungpur. 

Ranikhet. 

Moradabad. 

Ceylon. 

Mhow. 
Calcutta. 

Shahjehanpore. 

Barisal. 
Bhopal. 
Mozaffarpore. 

Calcutta. 


Kathiawar. 

Bombay. 
Calcutta. 
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Ear,  R.  G.,  L.E.C.P.,  L.E.c.e. 

Karandikar,  Venkatesh  Balwant,  Asst.-Surgn., 

L.M.S. 

Karmakar,  B.  N. 
Kathawalla,  D.  E.,  Asst.-Surgn. 
Katrak,  Nanabhay  Naorosji,  l.m.s. 
Kaul,  B.  K.,  Asst.-Surgn. 
Kelly,  J.,  Asst.-Surga. 
Kennedy,  G.  0. 

Ker,  M.  A.,  Surgn.-Capt.,  I.M.S.,  m.b.,  cm.  ... 
Keyt,  F.,  m.b.,  cm.  ... 

Khory,  Rastanji  Nasservanji,  M.D.,  m.R.CP. 
King,  G.,  Bde.-Surgn.-Lieut..Col.,  I.M.S.,  M.b., 

F.E.S.,  CLE. 

King,  W.  G.,  Surgn.-Lieut.-Col.,  i.M.s.,  m.b., 

CM.,  D.P.H. 

Korb 

Kirtikar,  K.  R.,  Sargn.-Major,  I. M.S.,  l.R.CP., 

M.E.CB. 

Kugler,  Miss  A.  S.,  M.D. 
Kumar,  Bepin  Krishna,  L.M.S. 
Kynsey,  Hon.  W.  E.,  f.b.cp.i.  ... 

L. 


Calcutta. 

Kanara  District. 
Mymensiogh. 
Panch  Mahals. 
Bombay. 
Lahore. 

Sonthal  Pergunnahs. 

Calcutta. 

Simla. 

Ceylon. 

Bombay, 

Calcutta. 

Madras. 
Hyderabad  (Deccan). 

Thana. 
Guntur. 

Calcutta. 

Colombo 


Hyderabad(Deccan). 
Calcutta. 

Fyzabad, 
Simla. 

Calcutta. 
Simla. 


Laha,  Lalit  Mohan,  Asst.-Surgn.,  M.B.  ...  Monghyr. 

Lfthiri,  Kali  Prasanco,  Asst.-Surgn.,  M.B,      ...  Behar. 
Lamont,  J.  C,  Surgn.-Capt.,  i.m.s.,  m.b.,  cm., 

M.E.C.S.  ...  ...  ...  Lahore. 

Lane,  D.  T.,  Surgn.-Capt.,  l.M.s.,  M.D.,  M.  ch., 

M.A.O.  ...  ...  ...  Chinaivon. 

Lane,  W.  B.,  Surgn.-Capt.,  i.M.s.,  l.E.cp., 

M.E.cs.  ...  ...  ...  Xhilas. 

Lawrie,  E.,  Surgn.-Lieut.-Col.,   i.m.s.,  M.b., 

M.E.cs. 

Leahy,  A.,  Surgn.-Major.,  I.M.s,,  M.D.,  f.e.c.s. 

Lemotte,  G.  H.,  Surgn.-Major,  A. M.S.,  m.d., 
m.bT.cs. 

Leslie,  J.  W.  T.,  Surgn.-Capt,  i.m.s.,  m.b.,  cm. 
Lethbridge,  A.    B.,  Bde.-Surgn.-Lieut.-Col., 

i.m.s.,  M.D.,  M.E.C8.,  C.S.I, 

Lewtas,  J.,  Surgn.-Major,  I.M.S.,  m.d.,  m.e.C.S. 
Love,  R.  L.,  Surgn.-Major,  A. M.S.,  b.a.,  m.d,, 

M.ch.,  M.E.CP.i,  ...  ...  Darjeeling. 

Lowdell,  C.  G.    W.,   Surgn.-Major,  i.m.s., 

L.B.C.P.,  M.E.CS.  ...  ...  Nasik. 

Lumsden,  J.  S.,  Surgn.-Capt.,  i.m.s.,  m.b,,  cm.  Bannu. 

M. 

Macdonald,  D.  P.,   Surgn.-Lieut.-Col,,  i.m.S,, 

M.D.,  M.ch.,  i,.E.CP.i.  ...  ...  Port  Blair. 

Macdonald,  D,  P.,  Surgn.-Lieut.-Col,  M.D.  ..,  Ceylon 

Macdowell,  K.  ...  ...  ...  Benares. 

Mackenzie,  D.  ..,  ...  ...  Calcutta, 

Mackenzie,  E.  ...  ...  ...  Manora, 

Macnamara,  J.  W.,  Surgn.-Major,  i.M.S.,  M.D., 

L.E.c.s.i,,  L.M.        ...  ...  ...  Tezpur. 

Macnamara,  R,  J,,  Surgn.-Capt.,   i.m.s,  m.d., 

M.ch.  ...  ...  ...  Mooltan. 

MacNicol,  M.,  m.b],,  CM.  ..,  ...  Hooghly, 

Macphail,  J.  M.,  M.B.,  CM.         ...  ...  Chakai. 

Macrae,  J.,  Surgn.-Major,  i.m.s.,  M.B..  CM.   ...  Gaya. 


M  aero  Dm,     a,   a.,     DUlgU.-XjlcUt.-VjUi.j  A.iu.o.j 

Eareiily. 

M.B.,  CM, 

Madak,  Kedar  Nath,  Asst.-Surgn.,  L.M.s, 

Tangail. 

iiitlUOIllcLl)  -rt-UUrtl?)  xi.oOl'.»OUi^ll.  *.< 

ItJ-dliUUlUU J  lHLIJd.ll  ilclU  ■•• 

Bombay. 

TVfT  Q  hrvrvi  i>i"l        AT^iinl    Roliitvi        A  oof"     sJiitttH       T.  "ItT 

TVTnifl^'nrl       T        Snrfrn  -iWoinr      T  AT  Q         T.  T?  O  P 
iVl<i lliallU,    u  .J     O Ul gtl." lllaj Ui  J    X .ill. 0.5  Jj.xv.'^.r.) 

M.R.C.S, 

Madras. 

TVTnifrn   TJaqIi  TTpVinrv    Atisit;  -Sm'fn     J,  T^T  S 

Beaw&r. 

Mansel,  Mrs.  M. 

Mussoorie, 

Martin,  Miss  M. 

Calcutta. 

Martin,  W,  T.,  Surgn.-Col.,  A. M.S.,  M.A.,  m.d.. 

L.E.C.S.I. 

Lucknow. 

Massina,  Hormasji  Maneckjee,  L.M.s. 

Bombay, 

Massy,    G.,    Bde.-Surgn.-Lieut.-Col.,  l.M.s.,- 

L.E.C.P.I.,    L.M.,  M.E.CS. 

Murree. 

Mattox,  F.  W. 

Calcutta, 

May,  W.  A.,  Surgn.-Major,  A. M.S.,  M.E.CS.  ... 

v-'aicutca. 

Maynard,  F.  P.,  Surgn.-Capt.,    I.M.S.,  M.B., 

V,  aicucra. 

L.E.CP.,  M.E.CS.,  D.P.H. 

Mayne,  T.,  'Surgn.-Lieut.-Col.,  M.E.C.S. 

Bangalore. 

McKay,   H,    K.,    Surgn.-Lieut.-Col.,  I.M.S.. 

M.E.C.S.  ... 

Ju  bbulpore. 

McConnel',  J.  F.  P.,  Surgn.-Lieut.-Col.,  i.m.s., 

m.d.,  f.e.c.p. 

i-aicuTxa. 

McLeod,  H,  A, 

Korantadeh. 

McLeod,  J.  N.,    Surgn.-Lieut.,    i.m.s.,  M.a., 

M.B.,  cm. 

Calcutta, 

McLeod,  K.,  Bde.-Surgn.-Lieut.-Col.,  l.M.s., 

M>A.|   JVX.JJft   r.rC.O.o.,    LiLi.iJ,           ...                      ■  •  • 

T  .t\  n  r  \  /~i  v» 
XjULK-IOIi. 

TWoQi^rtwra           .T     W      Rnrrrn  -T,ipnfr  .rVil     T  TIT  Q 
liXccH-HJWHj  \Jt    Ot     V"  'J    D  U  '  g  L1,*Xj1C  U  l     VAJI.  J  X.i>i.>!>>j 

M.E.CS, 

Burdwan. 

Mehr  Chand,  Rai  Bahadoor 

A  tn ri  fen r 

Mehta,  Dhonjibhai,  L.M.s,  ... 

TCfi  fVll  JI  TOO  T* 

Mehta,  Duni  Chand,  Asst.-Surgn. 

Sialkot. 

Melville,     C.    H.,     Surgn.-Capt.,     A. M.S., 

M.B.,  CM. 

Nasirabad. 

Melville,  H.  B.,  Surgn.-Capt.,  i.m.s.,  m.b.,  cm. 

Azamgarh. 

Mirza,  Ahmed 

Hyderabad(  Deccan )  • 

Mirza,  Karim  Khan  ...            ,..  ,„ 

Hyderabad(Deccan). 

Mirza,  Mahomed  Masaoom 

Calcutta, 

Mistri,  K.  H,,  Surgn,-Major,  I, M.S.,  l.e.cs.e. 

Godhra. 

Mitra,  A.,  Bai  Bahadur,  l,E,C,p.,  l.e.C.S. 

Kashmir 

Mitra,  A.  C,  ABst,-Surgn, 

Lucknow. 

Mitra,  Annoda  Prasad 

Alipore. 

Mitra,  B.  ... 

Midnapore. 

Mitra,  B.  M.,  Asst.-Surgn, 

Calcutta. 

Mitra,  Ganga  Narain  .,,             ...  ... 

Burdwan. 

Mitra,  Jagabandhu,  l.m.s. 

Burdwan. 

Mitra,  Mohindro  Lai,  Asst.-Surgn.,  L.M.s. 

Calcutta. 

Mitra,  Moti  Lai,  M.B. ... 

MozufEerpore. 

Mitra,  N.  ... 

Calcutta. 

Mitra,  Naresh  Chandra,  M.^.,  m.b. 

Ranchi. 

Mitra,  Bam  Chandra,  Asst.-Surgn.,  l.m.s. 

Calcutta. 

Mitra,  U.  C. 

Dibrugarh. 

Mitra,  XJpendra  Nath,  m.b.         ...  ... 

Calcutta. 

Mody,  Ardeshvvar  Dadabhai,  L.M.s. 

Bombay. 

Motut,  1.  jti.,  Durgn. -Major,  a. M.S.,  l.b.c.p.. 

L.E.C.S.I.,  L.M. 

Barrackpore. 

Moir,  D.  M.,  Surgn.-Capt.,  i.m.S.,  m.a.,  m  b., 

CM.        ...             ...  „. 

Calcutta. 

Mondal,  A.  L. 

Jalpaiguri. 

548 


MEMBEES  OF  THE  INDIAN  MEDICAL  CONaRESS. 


Monilall,  Aast.-Surga  ... 
Mookerjee,  Agliore  Na'^h,  L.M.S.  ... 
Mookerjee,  Aanoda  Prosad,  L.M.s. 
Mookerjee,  Qopal  Chandra,  Asst.-Surgn.,  B.A., 

M.B. 

>lookeriee,  Hem  Chandra,  L.M.S.  ... 
Mookerjee,  Jageahwar,  A8sfc.-Surgn.,  m.b.  ... 
Mookerjee,  Lall  Madhub,  Rai  Pabadar,  l.m.s. 
Mookerjee,  Motilall,  Asst.-Surgn.,  l.m.s. 
Mookerjee,  Nripendra  Chandra,  Asst.-Surgo., 

L.M.S. 

Mookerjee,  Nritya  Charan,  m.b. 
Mookerjee  Promatha  Nath,  l.m.s. 
Mookerjee,  S.,  m.d  ,  ph.D  ,  d.p.h.  ... 
Mookerjee,  8o3hi  Bhuson,  Asst.-Surgn,,  L  M.S. 
Mookerjee,  S.  C. 
Mookerjee,  S.  K. 

H  ookerjee,  Surendra  Nath,  L.M.S. 

Mookerjee,  T.  N. 

Mookerjee,  Umesh  Chandra,  M.B. 

Moore,  C.  M.,  Surgo.-Capt.,  i.m.s.,  m.d.,  m.a.o. 

Moore,   T.  C,  Surgn.-Capt.,  i.m.s.,  l.b.C.p., 

L.R.C.S.I.,  CM. 

Moorhead,  J.,  Surgn.-Mijor,  ^M.S.,  M.D.,  M.B.C.S. 

Moos,  F.  A.,  Aast.-Surgn. 

Morphew,  E.  M.,  tsurgn.-Capt.,  A.M.S.,  M.R.C.s., 

L.E.C.P. 

Morrison,  D. 

Morton,  J.,  m.d.,  l.e.c.p.,  l.r.c.s.,  l.f.p.s. 
Morwood,  J.,  SurgD.-Captn.,  I.M.S.,  m.d. .  M.ch. 

Mouat,  F.  J  ,  M.D.,  F.R.C.S.,  LL.D. 

Moses,  S.O.,  L.E.C.P  ,  l.f.p.s. 
Mozumdar,  Annada  Prosad,  Asst.-Surgn.,  L.M.S. 
Mozumdar,  Troylokhoaath,  L.M.s. 
Mudaliar,  C.  8. 

Mull  Raj,  Asc  .-Surgn.  ...  .:. 

Mullen,  D.  Ffrench,  Surgn.-Major,  i  m.S.,m.d., 
M.ch. 

Mullen,   T.  Ffrench,  Bde.-Surgn.-Lieut.-Col., 

M.D.,  M.ch. 
Mullick,  Kunja  Lai,  L.M.S. 
Murphy,  W.,  Surgn.-Lieut.-CoL,  I.M.S.,  l.k.c.p., 

L.E.C.S.  &  L.M.,  D.S.O. 

Murray,  R.  D..  Surgn.-Major,  i.M.s.,  m.b.,  c  m. 
Blurray,  W.  F.,  Surgn..Col.,  m.b.,  M.ch. 

N. 

Nabi  Baksb 
Naidu,  M.  G. 

Naidu,  V.  V.,  Asst.-Surgn. 

Narsingha  Rao,  L.M.S  

Narayan,  Kumar  Bhupendra 

Nariman,  E.  S.,  Surgn.-Major,  I.M.S.,  L.R.C.S.E. 

Nariman,  Pestonji  Bhikhaji,  L.M.S. 

Nariman,  Temulji  Bhikhaji,  L.M.  ... 

Nathu  Mai,  Asst.  Surgn. 

Newgy,  Surendra  Nalh,  Asst.-Surgn.,  m.b. 

HichoU 

Nicholas,  Miss  E.  L.  ... 

Nicholson,  F.  C,  Bde.-Surgu.-Lt.-Col.,  i.m.s., 
M.D. 


Rai  Bareli. 

Alipore. 

Burdwan. 

Katihaor,  Purneah. 

Cilcutta. 

Calcutta. 

Calcutta. 

Cossipore. 

Fatehpur. 
Calcutta. 
Calcutta. 
Calcutta. 
Chancbal. 
Midnapore, 
Roorkee. 
Calcutta. 
Calcutta. 
Bankura. 
Western  Malwa. 

Belgaum. 

Simla. 

Thana. 

Calcutta. 

Rampur  Beauleah. 
Mus^oorie. 
Shahjahaiipore. 
LondoQ. 
Calcutta. 
Calcutta. 
Bantiporf . 
Madras. 
Fyzabad. 

Ajmere. 

Jo  ihpore. 
Calcutta. 

Dehra  Dun. 
Chittagong. 
Arrah. 


Nagpore,  C.  P. 

Hyderabad. 

Madras. 

Bellary. 

Pubna. 

Surat. 

Zanzibar. 

Bombay. 

Patiala. 

Sejvaii. 

Assam. 

Beihampore. 

Bankipore. 


Nicholson,  J.  P. 

Nicholson,  M. 

Nolan,  A.  H.,  Asst.-Surgn. 

Norvill,  F.  H.,  M.B.,  m.e.c  s. 

Nott,  A.  H.,  Surgn.-CaptD.,  i.m.s.,  m.b  ,  L.E.C.P., 

M.E.C.S. 

Nundy,  Kunja  Behary,  Asst.-Surga.,  L.M  s.  ... 
NuQdy,  Purna  Chandra,  m.b. 
Nundy,  Priyo  Nath 

o. 

O'Brien  J,, Surgn. -Lieut. -CjL. i.m.s., m.A.,m.d., 

F.R.C.S.E. 

O  Conor,  VV. 

O'Gorman,  P.  W.,  Surgn. -Capt.,  i.m.s.,  l.bc.p., 

L.E.C.S.,  L.F.P.S. 

Ohdedar,  M.  N.,  Rai  Bahadur,  Asst.-Surgn., 

L.M.S.,  V.H.S. 

OKinealy,  F.,  Surgn.-Capt.,    i.m.s.,  IvE.c.p., 

M.E.C.S. 

Oldhara,  B.  C,  Surgn.-Capt.,  I.M.S.,  L.R.C.P., 
M.R.C.S.  ... 

O'Neil,  G.  S.,  Asst.-Surgn. 

OorlofE,  F. 

Owen,  C.  W.,  Surgn.-Major,  I.m.s.,  m.r.c.s., 

L.E.O.P.,  CLE. 

Owen,  Miss 

Owen,  W.,  Surgn.-Major,  I.M.S.,   B.A.,  M.B., 

L.R.C.S.I.,  L.M. 


Pal,  Bhola  Nath,  Asst.-Surgn.,  l.m.s. 
Pal,  N.  C. 

Pal,  Sital  Chundra,  l.m.s. 
Palit,  Mrs.  Sarola  Sundari 
Palpu,  P.,  Asst.-Surgn. 
Panday,  R.  C. 

Panioty,  J.,  l.k.c.p.,  l.r.c.s. 

Pank,  P.  D.,   Surgn.-Major,   i.M.n.,  l.h.c.p.. 
L.E.C.S. 

Pant,  H.  D.,  Asst.-Surgn. 

Parakh,  N.  N.,  l.f.p.s. 

Parkinson,  J.  T.,  Asst.-Surgn. 

Peck,  F.  S.,   Surgn.-Major,    i.m.s.,  l.e.c.p 

M.E.C.S.  ...  ...  " 

Pedlar,  H. 

Pedley,  T.  F.,  m.d.,  m.e.cs.,  l.D.s.,  l.s.a. 

Pereira,  S.  B. 

Phailbus,  Miss  R.  M.  ... 

Phillips,  J.  L. 

Picacby,  D.,  M.E.C.S.  ... 

Pilgrim,   H.  W.,   Surgn.-Capt.,    i.m.s.,  mb 
M.R.C.s. 

Pisani,  L.  J.,  Surgn.  Capt.,  i.m.s.,  m.r.c.s. 
Pocha,  J.  P.,  L  M.S. 
Pogose,  G. 

Ponder,  C,  m  b.,  c  m.  ... 

Poole,  W.  C,  SurgQ.-Capt.,  a.m.s.,  b.a.,  m.d 

F.R.C.S.I.,  L.M. 

Pope,  T.  H.,  Surgn.-M.'^jor,  i.m.s.,  m.d. 
Powell,  A.,  B.A.,  M.ch. 


Bombay. 
Nahan. 
Monywa. 
Doom  Dooma. 

Hazaribagh. 
Calcutta. 
Calcutta. 
Calcutta. 


Calcutta. 
Delhi. 

Midnapore. 

Allahabad. 

Calcutta. 

Calcutta. 
Calcutta. 
Ceylon. 

Patialiv. 
Bankipore. 


Banki 


pore. 


Saraastipur. 

Calcutta. 

Narail. 

Allahabad. 

Madras. 

Assam. 

Calcutta. 

Oodeypore. 
Almora. 
Rangoon. 
Calcutta. 

Mozuiferpore. 

Calcutta. 

Rangoon. 

Ceylon. 

Krishnaghur. 

Calcutta. 

Purneah. 

Calcutta. 
Jaunpur. 
Bombay. 
Calcutta. 
Kalimpong. 

Calcutta. 

Madras. 

Cachar. 
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Poynder,  J.  L.,  Surgn.-Major,  I.M.S.,  L.E.C.P., 

M.R.C.S.  ... 

Sambalpur. 

Prabhakar  GobindraoSBhau,  L.M.S. 

Bombay. 

Pratt,  J.   J.,   Surgn.-Capt.,  I.M.S.,  l.k.C.p., 

Gonda. 

C.S.,  L.M. 

Price,  Gr.,  Surgn.-Lieut..Col.,  I.M.S.,  M.D.,  M.Cb., 

L  M. 

Berhampore. 

Purdon,  J.,  L.E.C.P.,  L.E.C.S.I.,  L.M. 

Cachar. 

i  Ul  V CO)     XI.    XJ.,     X)U.C."0 UlgLI."J-ilcUl/.*VUli) 

I.M.S.jL.E.C.S.B.  ... 

Howrah. 

Q. 

Quayle,  W.  A.,  Surgn.-Major,  i.m.s.,  m.d.,  m.ch 

L.M. 

Khandwa. 

Quicke,  W.  H.,    Surgn.-Capt.,   I  M.S.,  m.d., 

M.K.C.B.  ... 

Bombay, 

R. 

Rahim  Khan,  Asst.-Surgn. 

Lahore. 

Eai,  Kali  Nath,  Asst.-SuTgn. 

Rawal  Pindi. 

Rai,  Shastirar,  Asst.-Surgn.        ...  ,„ 

Lucknow. 

Rajasinghan,  A.         ...  .,, 

Ceylon. 

Ram  Kishen,  Asst.-Surgn.           ...  ... 

Amritsar. 

Ram  Narayan,  Asst.-Surgn.,  L.M.  ... 

Delhi. 

Rama  Rao,  C.  B.,  l.m.s. 

Madras. 

Ramsbottom,  Miss  A. 

Darbliaoga. 

Ram  Chandra,  D. 

Nagpur,  C.  P. 

Ranger,  G.  0.,  L.D.,  S.E.C.S.I. 

Calcutta. 

Ranking,  Surgn.-Maj.,  i.m.s.,  b.a.,m.d.,  m.e  C.S. 

Calcutta, 

Rao,T.  S. 

Hyderabad(Deccan). 

Rice,  W.  R.,  Surgn  -Major-Genl.,  i.m.s.,  M.d., 

M.E  C.S.,  C.S.I. 

Simla. 

Rigby,  P.  A.,  L.S.A. 

Calcutta. 

Roberts,  A.  E.,   Surgn.-Capt.,  i.M.s,,  M  B.,  cm.. 

M.E.CS. 

Aligarh. 

Roe,  C,  Bde.-Surgn.-Lieut.-Col.,  L.E.C.S.I.  ... 

Calcutta. 

Eoe,   W.  A.  C,    Surgn.-Lieut.-Ool.,  i.m.s., 

F  E.C.S.E.,  D.P.H. 

Lahore. 

Rogers,  »L.,  Surgn, -Lieut.,   I.M  S.,  m.b.,  b.s., 

F.E.C  S. 

Allahabad. 

Rogers,  R.  T, 

Peshawar, 

Rowley,  J.,  Asst.-Surgn. 

Kanchrapara, 

Roy,  A.  C. 

Tezpur 

Roy,  A.  C. 

Ualcutt;a. 

Roy,  C.  K.  ,,. 

Rampore  Hat. 

Roy,  Debemlra  Nath,  Asst.-Surgn.,  L  M.S. 

Calcutta. 

Roy,  Kherode  Chandra,  Asst.-Surgn,,  l.m.s.  ... 

Oolooberia. 

Roy,  Rammoy,  l.m.s  

Bhowanipur. 

Roy,  Rajendra  Nath  ... 

Dacca. 

Roy,  S.  C.  ...            ...             ...  ... 

Calcutta. 
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